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V1. 4 Defcription of the Apparatus for making Ex-
periments on the .Refrattions of Fluids: With a
Table of the Specifick Gravities, Angles of Obfer-
vations, and Ratio of Refrattions of - feveral Fluids.
By Mr Fra. Hauksbee, F.R.S.

HE whole Apparatus is fix'd on a Table, parallel
to its Surface. On one and the fame Axss is fix’d
a dextant, of a Radius of 4 Feet, and a moving Limb to

bear the Object. The Sextant is divided into Degrees.

and Minutes by a Diagonal, and remains .always fixt.
The Object,” which is plac’d on the moving Limb, ;is
feen parallel with the Table when obferv'd. through the
Prifm, and at no Degrees on the Sextant ; but when anv
Tranfparent Liquid is put into the fame, the Obje& muflt
Le clevated till it appears to the Eye: Then obferving
how many Degres and Minutes the Irdex on the Limb
cuts on the Sextant, we note it,.and call it the Angle of
Oblervation. Thus for different Liquids yoa have dif-
ferent Elevations of the Object, as you will find by the
following Table. The Sight-Slit (if I may call it {o.)
is compofed of twe pieces of Box Wood, plan’d parai-
lel to one another : Thefe Pieces ave feparated only by
3 flender Slips of common Cards ; and with that Inter-
vention are {crew’d down one upon the other, exactly
parallel with the Axis of the moving Leg and Sextant.
Tbe Piizm, thro” which it directs the Sighe, is plac’d
, 4

pretty ncar it, and confifts of an Angle of 44.54, which

Angle is fix'd Perpendicular to the Plane of the Table,
its
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its upper fide being parailel with the fame. The Obj=&
is a Fiece of white Paper, in form of a Crofs, pafted
on a black Board, and is fix'd at the end of the moving
Limb, which is in length about 7 Feet from the Sight 5
its Diameter is about 2 } Inches, which jult compre-
hends the Sight through the Slits fo that when the
Obje& is wholly within view, we conclude the Obfer-
vation to be exalt. With this Apparatus the Experi-
ments are made as well by Candle-light as Day-light,
(the Prefence of the Sun Beams being no ways neceflary)
and I think they may be depended on as pretty Accurate.
I have taken the Specifick Gravity of the {everal Liquids,
where I could obtain a fufficient quantity, as appears
by the Table : So ‘that if any Perfon fhould have the
Curiofity to repeat thefe Experiments, he muft expett a
different Angle of Obfervation, if the Specifick Gravity
agree not with the Tables -for fometimes it happens,
that Liquids of the fame Denomination are not always
of an equal goodnefs, and confequently will have a dif-
ferent Specifick Gravity and Refradtion.

The Chriftalline Humour of the Ox Eye I preft into
the Angle of the Prifm, whereby it reccived the form
of it, and gave the Angle of Obfertvaion, as fpecify’d
in the Table. I could not fce the cammon Objeét thro’
it,  but was forc’'d to make ufe of a Candle for that
purpofe ; the Flame whereof appeared very broad, at
leaft 5 or 6 Inches, nearly in the form of a Half Moon:
But what fhould occafien fuch a Change of Figure, I
cannot at prefent determine. Of all the Flaids I have
try'd, [ find nothing to Refratt a Ray of Light lefs
than Water 5 yet there are feveral other Liquids which
make the fame Angle. " I obferve Oil of Bees-Wax to
be the lighteft Fluid, and Butter of Antimony per Deli-
guium to be much the heavie(t : The difference of Spe-
cifick -Gravity between thefe two Bodies, is as 662 is
to 1976, that is, nearly as one :«;thrcc: And the I’\atiof
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of their Refractions but as 1cooe s to 4885 Bees-Wax,.
fo is 5941 Antimony to the fame Redius 3  that is, as
one to 1.16, or thereabouts. Likewife Oil of Vitriol is
in Specifick Gravity to Oil of Safafras, as 1510 is to
898 5 yet the Ratio of Refraction of the lighteft is moft
confiderable, being in proportion as 10000 is to 6475
Safafras; (o is the fame Radius to7o11 Vittiol. Thus
1 find, that a Body doth not Refra&t in proportion to
its Specifick Gravity, but from fome quality: pecaliar to
its fclf 5 whether it be from its Inflammability, or from
any different Texture, or Figure of its Component
Parts 5 or whatever elfe it be, I fhall, with the Appli-
cation of thefe Experiments, fubmit to this Honourabfé
Scciety to determine.

Specifick Gravitiesin ~ Angle of Ratio of
comparifon witha Obfervation. Refra&ion,
bulk of Water e- d. / as 10000 is to
qual to820Grains  16.50 7485.3

Oil of Safafras 898 20.20 6475.8
Turpentine 713.5 25.35 6741.8
Bees-Wax- 662 23.30 6885.4
Carawayes 752 26.13 6696.5

ranges 711 25.20 674172
Hylop 7695 25.19 6757.6
Rofemary 747 24.40 6794.7
Savin 789 25.30 6730.9
Origanum 752 25.00 67170.2
Pennyroyal 783 25.30 6430.9
Mint 780.5 26,00 6706.4
ip’kc 749 24.30 6807.3

ennel 798 27.10Q 6616.5
Funiper 729 25.10 6757.6
Cummin  766.5 27.00 6627.7
Ianfey 757 23.46 6865.1
Lill 7955 27.40 6582.7
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Spirit-of Honey 716
Tint. of Antimony 693
Fefuits Bark 720

Oil of Aniber 783 26.30 6662.3
Giwnamon 828 28.40 6517.7
Cloves 827 27.20 6606.8

. Nutmegs 759 24.40 6721.4

Spirit of Wine 703.5 18.50 7287.9
Hartfhore 786 17.00 7468.3
Vinegar 824.5 17.00 As Hartlhorn,

Sl Armoniack 794.5 16.56 74782

Acids,Spiritof Amber 825 16.56 AsSal Arwson.

O1l ot Vitriol 1510 21.56 7011.5
Spirit of Nitre 1156 20.50 7 104.
Agua Regis 987 19.50 7195.
Aqua Fortis 1157 20 40 7120.5

Agna Regis from

Aqua Fortis and% 1034 20.10 71614
Sal Armoniack
Butter of Antimony 1976 40.00 5041.3
Spirit of Raw Silk 916 20.30 7135.

16.50 As Water.

18.46

7294-3

18:4.6 As Tinik. of Ant.

Balf. Tolu 717 19.34 7219.3
Gum Amoniacum 719 19.10 72573
Meztals 713 18.54 72817

Vitreous Humor of
an Oxes Eye

1650 As Water.

Chrifialline Humor

of the Ox Eye } 24,10 68327
White of an HensEgg 17:40 7401.3
Fetly of Hartfborn 1750 7384.7

Human Saliva
Human Orin
French Brandy

16.50 As Water.

1705
18.20

7451.9
7338.6

Oil of Turpentine ftrongly ting’d Green, with filings
of Brafs, no ways alters its Refraction.
Dd 2 VII. 4n



