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II. Part of a Letter from Mr. Stephen Gray,
about a Way of Meafuring the Heighth of the
Mercury in the Barometer more exaltly.

INCE I faw Mr. Derbam’s Contrivance for mea-
v.) furing the Minute Variations of the Mercury in the
Barometer, I have had fome Thoughts on that Subje@ :
I efteemed the Way he mentions (Numb. 237. of your
Philsfophical Tranfaclions) witha toothed Ruler and Cit-
cle on the Weather-Plate, very ingenious; yet I concei-
ved ’twould be more accurate, if there were added
fomewhat to affitt the Eye in fetting the Index to the
Surface of the Mercury. This put me upon thinking
how to adapt a Microfcope to the Barometer, and tho’
I could not, prefently, propofe to my felf the moft con-
venient way to effe it; yet upon re-affuming thefe
Thoughts, T overcame the Difficulty, as you will find
by the DefcriptionT herein give of a double Microfeope,
furnithed with a Micrometer ; by which the Mercury’s
Variations may be obferved to the Thoufandth Part of an
Inch.

A(Fig.6.)A long {quareTable towards one End is ere@ed
a {quare Column, BB. Upon which there flides a {quare
Socket. C, From one Side whereof proceeds a crooked
Arm, D E. At D there isa Screw-Hole to receive the
Screw, and at E a Ring to fupport the Tube of the Mi-
<rofcope, F. From the other Side the Socket, comes a
Short Arm G, having a Screw Hole to receive the long
Screw 11, whofe length may be about Sixor Seven In-
ches: its Jower End, by a fmall Hole in its Center, refts
on the End of afmull Screw, that comes through the
Screw-Hole, inthe Arm H ; which is fixed on the back
$:de of the Column ; the upper End of the Screw is filed
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Iefs than the Body of the Screw, and goes through the
Center of the Round Plate without thaking; and to pre-
vent its doing {o, either upwards or downwards, there
is added a fpringing Plate N, which keeps the Shoulder of
the Screw clofe to the under fide of the Plate K ; over this
Plate there goes an Index O, and over that an Handle L,
upon the End of the Screw which comes through theCen-
ter of the Plate, which I thould before have told you,
is riveted to the Top of the Colurhn BB.. The Teeth
of the Screw muft be of that-Size, as to have juft Tenin
an Inch. The fore fide of the Columnmuft be divided into
Inches and Tenths, beginning about the Height of the
Secket H, where the lower end of the Screw refts, and
{o continue to the Top of the Column.  The Limb of
the Round Plate muft be divided into an Hundred Parts.
In the Focus of the Eye-Glafs of the Microfcope is fixed
an Hair, or very finec Silver Wire, in a Horizantal
Pofition.

I come now to thew the Ufe of the Iaftrument com-
bined with the Barometer, in which I fhallbe very brief,
its Ule being eafily apprenended by the Defeription.

Take hoid of the Handle, and, looking through the
Microfcope, turn the Screw till you have brought the
Hair to touch, as it were, the Surface of the (Mercury M;
then obferve what Divifions are cut cn the Column, by
the upper or under Edge of the Socket, which are
Tenths of an Inch.  Sece likewife to what Parts the In-
dex points on the Limb of the Round Plate, which are
Hundreds of a Tenth, or Thoufand Parts of an Inch;
when you perceive the Mercury varied, raife or deprefs
the Microfcope, till the Hair be brought to its Surface,
as before ; then by fubftracting the leffer from the great-
er of the Twooblerved Numbers, you will have the Va-
riation in Inches and Thoufand Parts.

Dd This
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This Inftrument becomes a Micrometer on the fame
Priaciples, tho’ I was obliged to alter its Structure from
that ufed with the Telefcope, which was firt invented
by Mr.Gafcoign, improved by Mr. Townly, and defCribed
by Dr. Hook, as appears by Numb. 25.and 29. of
Mr. Oldenburg’s Philofophical Tranfaitions ; to which De.
feription, it [ did not acknowledge my feif beholden,
were to do great Injuftice to the Authors of that excel-
lent Invention.

The Thermometer is capable of the like Improve-
ment, but then the Screw of the Micrometer muft be
much longer, and the Microfcope will require a longer
Tube, to the End the Body of the Cbferver be not too
near the Thermometer, and by its warm Effluvia deceive
his Judgment in the Air’s Temperature.

Canterbury, May 2.
1698.

IV. Part of a Letter from Dr. William Muf-

grave, Fellow of the College of Phyficians,
and R. 8. to Dr. Sloane, concerning the

Canfe of the Neceffty of Breathing.

OU know, how diflicult it has been thought,

3. to account for the principal Ufe of Refpiration :

Nothing is more evident, than that breathing is, from

the very Moment of our Birth, perpetually neceflary to

Life; yet nothing more in the Dark, than the true
Caufe and Realon cfthat Neceffity.

Dr. Thrufton aflerts the chief Ufe of Refpiration, to

eonfift, in maintaining a due Motion of the Blood,
Offcinm



