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HL A Letter of Dr Wallis #0 Captain Edmund
Ralley s concerning the Captains Map of Mag-
netick Vaviations 5 and fome other things re-
lating to the Magnet.

Oxford, Muay 23. 1702.

S TR,

7 S:nt you a Letter about threc weeks {ince, ( which, I
3 hope you reccived, ) with my hearty Thanks for the
Prefent you had then fent me 5 your Map of the Magne-
tick Variations.

I look upon the thing as an Excellent Defign, and very
inftrutive ; well Contrived, and well Exccuted 5 And
which, I think, was ncver undertaken by any, before
you.
For a truc Natural Hiffory of matter of Falt, is certain-
Ty the fureft Foundation on which to ground a Phyfica:
Hypothefis, to explain the Canfes.

1 am very well pleafed to fce, upon the whole, {o pro-
mifing a Profpeét, as (to me) this feems to be.

It fixcth the bufinefs of Magnctick - Variation (i thefe
Seas) for the Prefent Time. If like®Obfervations had been
made in former Ages, and tranfmitted to us, it would
have been of great ufe. But it is. now too late to wiik
tor that.

It like. Obfervations fhall be madc for the Future, from:
time to time, and Recorded 5. wheioby it may appear, at
what Rate the Variation Varies - 1t will afford a great
In-light into the Maguctick Doctring, of which we arc {o
muich in the dark,

I hopc
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T hope you intend to publith a Difioarfe, in purfuance
of that Map, which I fhall be glad to fce : Expetting to
find, therein, divers confiderabic Remarks, by you ob-
fcrved in the Southern Scas 5 where (perhaps) never any
had been, fo far Southward, as you have been.

The Dotrine of the Magwet, hath becn moftly im-
proved at Grefham College, (or by thofc related therean-
to, and there converfant, ) for an Age or two lalt paft
as Blagrave, Gunter, Gellibrand, Gilbert, Norwood, Wright,
Brigs, Fofter, &c.. and (of latc) by yourfelf. 1f [ have
miltaken fome Names, or mifplaced them, or omittcd
others 5 you will be able to rectific it.

I have given fome Intimation of it (but very imperfcét.

ly) in a Letter of mine, inferted in the Tranfaifions for the
Month of December 1701. where ( befide divers Literal
Fgults) they have unhappily mif-printed 1635, 1aftcad of
1623.
Fgr it was about the beginning of the Reign of King
Charles the Firlt, that Mr Gelldlrand (if 1 have not been
mif-informed) caufed the Great Concave Dial to be creéted
in the Privy Garden at White-hall, (which, I think, is yet
remaining 5 ) with great care to fix a trac Meridian-Line
and with a large Magnetick Needle, thewing its Variation,
trom that Meridian, trom time to time.

I think it were not amifs, if exat Obfervation were now
made, whether the Meridian be, Now, juft the fame as it
was Then. « For it is very pofiible, that the Pole of the
Earth, may, in time, f{uffer fome little Variation (which
may not rcadily be difcerned,) which may caule an Alte-
ration of the Meridian<Linc. And this, if {o, will be
more difccrnible Nearer the Fole, than Farther off.

And though fuch Provificn (s was but now f{aid } were
made at White-hall, ior obferving the Needles Variation
from the true North 5 and, though (no doubt) notice
have been given many times (‘there and clfewhere) what
the Variation hath been at {uch times:  Yet, I doubt, no
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Regifter hath been kept of fuch Obfer\(ations 5 whence we
might form a $cheme, how fuch Variations do procec
from time to timc.

It hath been obferved alfo, of what they call the Dip-
ping Needle 5 that, ( befide the Horzontal Direltion to-
ward the North, ) it hath alfo a DircCrion of  Altitude, a-
beve and below the Horizon,it balanced on 2n Hiorizontal
Axis @ Vointing as it were with 1ts Northern end (in our
Climate ) to {omg Point within the Body of the ardh.
Whether or no this Direltion do Vary (from time to time)
as doth that of s Horizontal Policon INorthward 5 Ican-
not tell + nos do b keow, whether o¢ no it harh been yet
obferved.  Nor, whetler or no the Southern £nd, i o-
ther par:s of the World, do Dip 5 as che Northern End
doth with us.  All which things deferve {rious Confi-
deration,

I could wifh, that yon would tuke fome pains, (" fer X
know not who can do it better, ) by yourfelf, or whom
clfe you fhall think fit to affociate, to collect, and give us
a brict Hifrory, ot what hath been donc-in this kind,
( how, when, and by whoms ) and by what Steps the
Dottrine of thé Magnes hath been gradually promoted :
or it is pity thc Mcmory of it fhould be loft.  And per-
haps it may bc the laft Requeft I may live to beg of you,
(being now at the age of 86 3) And it is for the Publick,
and not for my felf.

Or, it it be too great a task for you to undertake at pre-
funt, (who have your hands tull of other weighty bufinefs; )
I with the Royal Socicty would f{erioufly recommend it to
the care of fome other fit perfon, of -their Members, who
may be Able and Willing to undcriake it: As a thing that
wotld be welcome to the Inquifitive World, would be an
Honour (6 the Nation, to GrghamrCollcge in particular ;
and, io the Rozal Socicty.

i have (in the Lctter above mentioned) given my Con-
jecture, that the Mariners Compafs (of fuch prodigious ufe
an Navigation) was Originaliy an Exglifh Invention.  Not
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Not only, becaufe England was, atthat time, as fameus
for Navigation as any Nation that 1 know,(for the Holland
Sea-trade was not then ia Being, nor fora long time afrcr.)
But even from the Name of Mariners Compafs, (for whar,
in Latin, is called Circulus Nanticws. ) For the word Come-
pafs, is an ancient Euglifh word, for what we otherwile
call (by a French name) a Gircle.

And Fam fure that, within my Mcmory, (in the place
where 1 was Born and Bred,) it was wont to be comtmonly
fo called, (however, of ater times, the word Cirele is morc
inufe.y And, if we confult Minfhew’s Dictionary, we
{hall find, that he takes Circle, and Cowpafs, indiffcrently
to fignific the fame with Girculus.

And hence it is that Circinms, s, in Englifh, called 2 Conze:
pafs, ( or a pair of Compaffés, ) as being the Inftrument by
which we defcribe 2 Compafs, or Circle.

Now I'do not know, that the word Compafs then was;
(or now is,) in any other langnage, {oufed for a Circle 7»-
definitels, or for any other Cixcle than the Circulus Nanti-
ews.  But now, inall Languages, (French, ltalian, German,
&rc.) the Cireulys Ninticus hath the Name of Compafs, (Cor
fomewhat analogous, ) compafs, compaffo, zee kompas, &c.
Which Name, 1 guefs, together with the Art, they bor-
rowed from Ewngland.

I might urge the fume, from another Name, Bojfile,
Boffola, . For, as Circulws Nauticws is the Mariners
Compals 5 10 Pyxis Nautica is the Mariners Box, (for the En-
glith Box is from the Latin Pyxiss ) And Pyxidula (as a
Diminutive from Pyxis ) muft be Boxel (or fome word like
it,) which eafily pafleth into the ¥rench Buxole, Bonffole
and the Italian Boffola, Bouffola, Boffola 5 which all feem
to be from the Englith Boxel (Pyxidala) a little Box 5 foft-
ening the found of the letter xin ['s as in Aleffandro tor
Alexandro.

All which, thoughit be not a diret Demonftration (fin
the filence of Hiftory 5 ) is at ieaft 2 Probable Conjec}’wg
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and a Plaufible Pictence to the Invention (ull a better claim
do appear.) For, in the cale of New Inventions, when they
com¢ abroad, they commonly take their Nawmes, from
whence the Invention idfcif is taken.

And where Inventions creep in by degrees, it muft not be
thought ftrange, if it be rot cafie to fay, who is the Firft
Invenicr. _

1n the prefent cafe 5 He who firlt obferved (T know not
by what Accideut) that the Magnet hatli a Polarity, or In-
clination Northward, made the Firft Step towards this In-
vention.  This (I think ) was at firft wont to be (hewed,
by putting a Magucr irto a litede Boat, fwimming on Wa-
ter, whcn it was obfurved, that this Magnet would of it
{elf fo fteer this little Boar, as that a certain Point in the
Magnct would (if not hindered ) turn toward the Worth.
Which Point was thercupon called the Magnets North Pole.

He that afterward obferved, that this Verticity, or Pola-
rity, was communicable to u piece of Iron or Steel, rubbed
onaMagnet,added a further {tep toward the bufinefsin hand.

And he whorcontrived a way to fet a Needle or picce of
Stecl (fo touched) on a fharp Pin, foas (in the Air) to
move Horizontally thercon, fo as (of itfelf) to find out the
North, and Point toward it, as (before) thc Swimming
Magnet (in its Boat) had done on the Water 5 had now
difcovered a New Experiment, in Natural Philofophy, ve-
ry furprizing.

But this cannot yet be called Girculus Nanticus (or the
Mariners Compafs, ) till they had further contrived a way,
how to put a Needle (thus poifed ) into a Box, with a
Compafs or Circle round it 5 fo divided as to denote the
Azimuthal Points of the Horizon, (or, as they be now cal-
led, the Points of the Compafi 5 ) and {o commodioufly to
fix this Box (fo prepared ) tc the Ship, as thereby to in-
ftruct the Mariner (or Stecis-man) toward what Point of
the Com pafs the Ship moved 5 that ( by the help of the

Rudder, he might put it into f{uch a courfe, as was pro-
per
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per for his Voyage. And it was now indeed Pyxss Nawtica o#
Ciréulws Nauticws, ( the Mariners Box or Compafs,) but not till
Then, And he who fisft contrived this Application, did compleat
this Invention of Crculus Nauticus. But all thofe antecedent Dif~
coveries were fteps towards it, and Parts of the Invention.

Now itis not likely, that all thefe Difcoveries were made at
once by the fame Man, at the {ame Time,) but Succctlively 5 b
the joint Advice of divers Inquifitive Men, and in a confiderable
traét of Time ; yet all perhaps of the fame Nation, and (probably)
the Fnglifb. } ‘

But, whoever gave-the firft Hint of this Invention; certain itis,
that the great Improvements of the Magnetick Doctrineare due
to the Englifh 5 and chiefly to thofe about Loxndon, and Grefham-
College, And it is fit the Memory of it thould be preferved.

The Cafe is much the fame with that of Printing, which we
cannot reaforably {uppofe to be invented.allat once; nor perhaps
all by the fame Man ; But rather, by the concurreat advice of di-
vers, and in a confiderable trat of time, beforeit come to that de-
gtee of Perfeftion, -which, we now call Printing.

It might be firft obferved, thatthe fhape of a Letter, Figure or
Pitture, ;graved on Wood or:-Metal, might (withhelp of'a conve-
nient preparation of Oil; Ink, or coloured Liquor) be ftampel on
Paper. ,.And, if once, then as oft as you pleafe. o

And, ifby ftamping the Pringon Paper, then (as well) by due
apphication of the Paper. totheiPrint, thus prepared.. _

And, if one, then (by the fame reafon) to two cr more (if fily
onjoiredgiand even 10 alvehole-Page at once : and, -of that, as ma-
ny Copies.as we pleafe. .

But ( this being admitted ). it,remains further, to be contrived,
how all thefe Printsor Stamps (for a whole Page) fhall be {o com-
pofed into one Frame, that the Paper may be applied- to all at
once. . .

Tt is thento’be eonfidered further, what kind of Iz£ (or fome-
what inflead of Ink) is to be applyed to the Face of the Letters
thus’ cdmipoted.. For common Writing Ink will not ferve the rurn,

Then, How the Paper fhall be applyed ( with an Equal pief-
fure, and fufficient) {0 as to take oft jult fo much of that Ink, as
reprefents the Face of thofe Letters, and no morc.

And, after all this, it muft be further contrived, How to creS
fach a Structure, as what we now call a Primting-Prefs : and,
How to manage it, 1o as to anfwer all thefe Exigences.  For, mlll
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-1l this be done, weare not arrived at what we call Priming. But
all thofe previous Contrivances, muft be owned as Parts of the
Inven i a.

And, in the Magnerick Doifrine likewife. And, to thofc pre-
viows D.Acoverics, mult be edded, the Subfequemt Improvements
of Magnetick Knowledge, fince the fult wfe of thic Marincrs Coin-
pafs.  But of this cnongh.

I underftand, you arc cngaged alfo in the bufinefs of the Tides,
and the Soundings in wur Englyfh Seas (and to very »ood purpoie, )
as well as the Magnetick Variations.  Of'which ik : one may poi-
fibly be fubfervient to the other.

You may perhaps think fit, (in order thereunto, , to cail your
Eye on my Hypothelis, De Zflu Marzs. Whicl, v.oagha {hort
Hffay, and publifled long fince, (an' but frem a moacrate Knows-
ledge of the Hificry of Tides; ) contains (I think) much ot Truth
in ity and is capable or being Polifhed, by thofe who are Leuter
acquainted with the Hiftory of Tides, than I pretend to be.  For
1 ook upon thefe thiypotbefes as highly probable, which do natu-
rally follow from the general Laws of Motion duly confidered.
And I cannot but think, that, as well the Cowzfe and Variation of
Tides , as the Ereezes and TradeWinds in {everal parts of the
World; and the Currents on feveral Coafts, wich their Annnal
Viciffitudes ut feveral times of the year; do all depend, in great
meafure, on the Faribs Motion, with that of the Moon (its At-
tendant,) and the Compound Motion of Both, with their Common
Center of Graviry.

But ] wona e iejuiee your fpeculations; whomay haverea-
fonto {ulpet aiic icmre friefline Motion within the Body of the
Earth, of which we are not well aware.

S IR,
Yours so ferve jyou,

John Walis,



