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Ay, Maac Newton's Confderations upon part of a Letter of
Monfeur de Bercé printedin the Eight French Memoire, con.
cerming the Cata-drwptrical Lelejeope, pretended to be improv'd
andrefined by A1, Catlegrain,

That the Reader may be enabled the better to udge of the nibole,
by comparing together the comtrivances both of Afr, Newton and
Mr. Caflegrainy it will be neceflary, to borrow from the [aid
French Memoire what 65 there fard concerning them : which iy g5
followes.,

Send you ( faithM. de Berce to the Publifher of the 2.
I merre ) ) the Copy of the Letter, which M. Caffagram hath
written to me concerning the proportions of Sr. Samuc/
Morelands Trumpee, And as for the Telefcope of Mr, Nemw.
tonit hath as much furprifed me, as the fame Perfon, that
hath found out the proportions of the Trumpet. For 'tis now
about three months,that that perfon communicated to me the
figure of a Telefcope, which was almotft like it, and which he
had invented; but which I look upon as more witty, 1 fhall
here give you the defeription of itin fhort,

ABcD. isa ftrong Tube, in the bottom of which there
is a great concave Specalum CD, picrced o the midle E.

F. is aconvex Spceu'um, fo difpofed, as toits convexity
that it refle&s the Species, which itreceives from the great spe-
¢enlum, towards the hole E, where isan Eyc-glafsy, which one
looketh through.

The advantage, which 1 find in this Inftrument above that
of Mr. Newton, 1s firft, that the mouth or aperture AB of the
Tube may be of what bignefs you pleafe; and confequently
youmay have many more rays upon the Concave Speculum,
than upon that, of which you have given us the defcription.
2. The reflexion of the rays will be very natural, fince it will
be made upon the axss it felf , and therefore more vivid.
3. The vifion of it will be fo much the more pleafing, in that
you fhall not be incommoded by the great light, by reafon of
the bottom CD, which hideth the whole face. Befides that
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you'l have lefs difficulty in difcovering the Qbjeés, than in
that of Mr, Newgons.

So far this Erench Author, To which we fhall nomw fubjorn the
Confiterations of Mr. Newton, aswe received them frombim
in @ Letter, writtes from Cambridge Miay yth 167 2,as follows,

S1R

Sheuld be very gladto mect with any improvement of

the Catadioptrical Telefcope s but thae defign of itywhich
(as you informe me)Mr.Caffégrainhath communicated 3months
fince, and is now printed in one of the French Aemoires, 1
fear will notanfwer Expectation. For, when I firft applicd my-
felf to try the effeéts ot Reflexions, Mr. Gregory's Optica Pra-
mota ( printed inthe year 1663 ) being fallen into my hands,
where there is an Inftrument ( defcribed pag, 94 ) like that
of Mounficur Cafegrain’s with a hole in the midft ot the Object-
Metal to tranfmit the Light to an Eyc-glafs placed behind it 5
I had thence an occafion of confidering that fort of conftructi-
onsy and found their difadvantagesfo great, thatl faw it ne-
ceflary, before Tattempted any thing in the Pra@ique, to al-
ter the defign of them, and place the Eye glafs at the fide of
the Tube rather than atthe midle,

The difadvantages of it you willunderftand by thefe parti-
culars, . There willbe more light loft in the Metal by refloxion
from the lictle convex fpecu’umy than from the Oval plane. Yor,
itis an obvious obfervation, that Light is maft copioufly re-
fle¢ted from anyfubftance when incident moft obliquely.2The
convex Specudum will not reflect the rays fo truly as the oval
plane, unlefs it be ofan Hyperbolique figure 5 which is in-
comparably more difficult to forme thana plane; and if tru-
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ly formed, yct would only reflec thofe rays truly, which re-
{pect the anir, 3 The errours of the faid convex will be much
augmented by thetoo great diftance, through which the rays ;
retlc@ed fromit, muft pafs before their arrival at the Eye-
glafs, TFor which reafon 1find it convenient to make the Tube
yo wider than is neceflary, thatthe Eye glafs be placed as
near to the Oval plane, as is poffible, without obftructing any
uivtul hightinirs paffage to the objed metals 4. The errors of
the obj ¢t-metal will be more augmented by reflexion from
the ceuvex than from the plane, becaufe of the inclination or
d floxion of the convex on all fides from the points, on which
every ray ougheto be ficident. 5, For thefe reafous there is re-
guiitc an oxtraordinary exactuefs in the figure of the little
convex, whereas T find by experience, thae itis much more
difficult to communicate an exact figurc to fuch fmall pieces of
Mectal, thao to thofe that are greater, 6 Becaufethe errors at
the perimeter of the concave Object-Meral, caufed by the
Sphericalnefs ofits figure,are much augmentedby the convex,
it will not with diftinéaefs bear fo large an apertureyas in the
other conftrution. 7, By reafon that thelittle convex condu-
cesvery much to the magnifying virtue of the inftrumest,
which the Oval plane doth net, it will magnify much more in
proportion to theSphere,on which the greatconcaveis ground,
than inth: other defigns And fo magnifying Objects much
more than it ought to do in proportion to its aperture,it muft
reprefent them very obfcure and dark s and not only fo, but
allo confufed by reafon of its being overcharged,  Nor is
there any convenient remedy forthis.  For, it the little con-
vex be made of alarger Sphere, that will caufea greater in-
convenicnce by intercepting too many of the beft rayes; or,if
the Charge of the Eye-glafs be made fo much fhallower as is
ncceilary,the angle of vifion will thereby become fo little,that
it will be very difficult and troublefome to find an object, and
@fthat object, when found, there will be but a very {mall part
fcenat once.

By this you may perceive, thae the three advantages, whicht
Monfieur Caffigram propounds to himfelf, are rather difada
vantages, For, accerding to his defign, the aperture of the

iuftrument



( 4059 )
.inftrument will be but fmall,the obje@® dark and confufed,and
alfo dufficult to be found, Nor doIfee, why the reflexionis
more upon the {ame axis,and fo more natural in one cafe than
in the other : fince the axis it felf is refleGted towards the Eye
by the Oval plain; = and the Eye may be defended from ex-
ternal light as well atthe fide, as at the bottome of the Tube,

You fee therefore, thatthe advantages of thisdefign are
none, but thedifadvantages fo great and unavoidable, th:t!
fear it will never be put in practife with good effe, And when
I confider, that by reafon of its refemblance with other Te.
lefcopesit is fomcthing more obvious than the other conftructe
ion ;5 1am aptte believe, that thofe,who have attempted any
thing in Catoptricks, have ever tryed it in the firft place, and
that their bad fuccefs in that attempt hath been the caufe, why
nothing hathbeen donein reflexions. For,Mr. Gregory, fpeak-
ing of thefe inftruments in theaforefaid book pag 95, fayeth;
De mechanica borum [peclorum € lentium , ab aliis frufirs tentas
tdy ego in mechanicis minus verfatus mihil dico. So that there have
been tryals made of thefe Telefcopes, but yet in vain, And 1
am informed,that-about 7 or 8 years fince,Mr. Gregory himfelf,
at Londen, caufed one of fix foot to be madeby Mr, Reive,
which I take to have been according to the aforefaid defign
defcribed in his book ; becaufe, though made by a skilfu! Ar-
tift, yet it was without fuccefs,

I could wifh therefore, Mr, Caffigrain had tryed hisdefign
before he divulgedit: Butif,for further fatisfaction, he pleafe
hereafter to tryit, I believe the fuccefs will inform him, that
fuchproje@sare of little moment till they be put in pra&ife,

Some Experiments prepes’d in relation to Mr, Newtons Theory of
lightyprinted inNumb. 80 5 together with the Dblervations made
thereupon by the Author of that Theory 5 communicated in a
Letter of bis from Cambridge, April13. 1672,

I O contra¢t the beams of the Sun without the hele of

4 the window, and toplace the prifm between the
focus of the Lens and the hole,fpoken of in M. Newton theory
of lighr,
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