
Mathematical Injiruments, See. 145-

Injlruments for Geometry, Drawing, See. 

YAriety of Pocket Cafes of Drawing Injlruments, in Silver, Brafs, &V. 
Containing, 

1 Plain Compajfes for meafuring Lines, &c. 
2 Drawing Compajfes, with three moveable Points, viz. an Ink Point for 

fweeping Circles, or Arches of any determinate Thicknefs, a dotting 
Point, and a black Lead Point. 

3 A Drawing Pen, either with or without a protracting Pin. 
4 A SeElor for finding Proportions between Quantities of the fame Kind, 

as between Lines and Lines, Surfaces and Surfaces, &c. either of 
Box, Ivory, Brafs, Silver, &c. 

5 Plain Scales, or, 1 
6 K [quare Protractor, or, / f r, T r> r ci fJ 

7 Parallel Ruler, which is al f ^ h e r of Box, Ivory, Brafs, Silver, 
fo a Protraftor, J 

8 A Semicircle Protractor of Brafs. 
In the belt Cafes, the Compafies are always made with Steel Joints, 

and the Knibs of all the Pens are made to turn up, or open with a 
Joint, in order to clean them, in which are alfo fometimes put , 

9 A Pair of Hair Compares, fo contrived on the Infide of one of the 
Legs, that an Extent may be taken to an Hair 's Breadth, 

io A Pair of circular Compajfes, with which a Circle as fmall as a Pin 's 
Head may be defcribed. 

In a Magazine Cafe of Drawing Injlruments, is generally contain'd 
all the above Inftruments, together with the following Particulars. 

[ i A Pair of Drawing Compajfes, with moveable Legs longer than thofe 
of No. 2. 

12 A Pair o f f l rong Compajfes, with Calliper and cutting Points, 
13 A Pair of Beam Compajfes, for drawing larger Circles, and taking larger 

Extents. 
[4 A Pair of Proportionable Compajfes, for the ready diminifhing Plans or. 

Drawings, in any afiigned Proportion. 
15 A 12 Inch Brafs SeCtor, of a peculiar Make. 

^ a r> • r rr- • 7 C Compaffes for transferring three or four Points ,6 A Pair of Triangular | a t
 FJ f r o m a Map or any Drawing to 

[7 A Pair of Quadrangular J , ' , • ,r 1 D 

' ^ 6 v. another to be copied. 
[8 A Pair of Compajfes, with two Pair of Points, whofe (horter Legs are 

at all Openings always half the Diftance of the longer ones. 
19 A Pair of Plat Compajfes for meafuring Charts, 

2 20 A 



144 ^ Catalogue of 
20 A tracing Point having at its upper End an oval Plate for clearing the 

Drawing Pen of any Dirt or Grit that may happen between the 
Knibs, and in the Middle thereof is a protracting Pin. 

21 Elliptical Compaffes for drawing Ellipfis or Ovals of various Sizes. 
22 A Bozv for drawing curved Lines. 
23 A Porte craiyon. 
24 A large Plain Scale, 
25 A Plotting Scale, > Sometimes thefe are all made in one Inilrument. 
26 A Pro trail or, * 
27 Plain and Parallel Rulers, of feveral Sizes. 
28 Bottles and Shells of Wate r Colours. 
29 Ivory Pallates for Indian Ink and Colours. 
30 A Pointrel and Feeder. 
31 A Pair of Gunners Callippers. 
32 A Recipient Angle for meafuring the external and internal Angles of 

Fortifications, Buildings, &?£. 
33 Dialling Scales, &c. 

In thefe Magazine Cafes, Gentlemen may have what Number of 
Inftruments they think proper. 

34 T h e Solids in Euclid's Elements cut in W o o d , with all their proper Sec-
tions, defign'd on Purpofe for the Eafe of thofe Perfotas, who would 
inform themfelves demonftratively in the Pra&ice of PerfpeSive, 
Menfuration, Sphericks, &c. 

35 T h e five regular Solids, or Platonick Bodies cut in W o o d . 
3 6 A Cylinder bifefted. 
37 A Cone with all its proper Sections. 

Rules of all Sorts, 

For Meafuring of Timber, Stone, Painting, Brick-work, Plaifter-
ing, Glazing, Gauging, &c. Viz. 

38 fArpenters Rules. 
39 Folding Rules. 
40 Coggefhatt's Sliding Rules for meafuring Timber . 

41 Scammozzi's Rules. 
42 Everard's Sliding Rule for Gauging. 
43 Leadbeater's Sliding Rule. 
44 Veroy's Sliding Rule. 
45 Brenan's Rule. 
46 Malt Canes. 
47 Dimenjion Canes. 

48 Four 



Mathematical Inftrument s> &c. is i 
48 Four-Foot Gauging Rule with Joints. 
49 Five Foot Dit to. 
50 Tape Boxes. 
51 Five Foot Rods, for meafuring Brick-work, Wainfcot t ing, Painting, 

52 Ditto, in Canes. 
53 Horfe Meafures in Sticks and Canes, &c. 

Surveying Inftruments. 

54 T)Lain Tables, with an Index and Sights, whereby the Draught or 
Plan is taken on the Spot, without any future Protradtion, hav-

ing a Compafs fitted to one of its Sides, and the whole fixed up-
on a Ball Socket, with a three legg'd Staff, upon which it may 
be turn 'd round, or faften'd with a Screw, as Occafion requires. 

55 Plain Tables improved, with an Index of a peculiar Make , whereby 
the Line of Sights in viewing, is always over the Center of the 
Table , which alfo is readily fet over the Station Hole , the Sta-
tion Lines are likewife drawn parallel to thofe meafured on the 
L a n d •, and the Table is fet horizontal by a Spirit Level, iSc. 

Plain Tables are very ufeful in taking the Ground Plo t of Build-
ings, and meafuring Gardens, or fmall Enclofures (where the Short-
nefs of Lines, and Multiplicity of Angles are apt to breed Confufion 
in protradting) but by no Means fit for furveying large Tradts of 
Land , becaufe the leaft Moif ture, or Dampnefs in the Air , makes 
the Paper not only fink, but run up when dried again, and there-
by the Lines drawn thereon, make the Content lefs than it ihould 
be, and in the leaft Rain or Mif t the Inf t rument is not at all to be 
ufed, which Reafons has induced mol t Perfons to ufe fitter Inf tru-
ments for large T r a i t s of Ground. As the 

56 Theodolite, for meafuring Angles, Diftances, Altitudes, &c. T h o f e 
Inftruments are made various W a y s , fome being more fimple and 
portable, others more accurate and expeditious. 

57 The Plain Theodolite, which confifts of four plain Sights, two faf ten 'd 
to the L imb , and two on the Ends of the Index, with a Compafs 
on the Index Plate, divided into Degrees, and the L i m b fubdivided 
into Minutes by a Nonius Divifion, the whole fitted on a Ball and 
Socket, and that placed upon a three-legg'd Staff. 

58 Theodolites, with all the above Particulars, and the Addition of a T e -
lefcope. 

59 Theodolites of the latejl Improvement, being the moi l accurate Inftru-
ment yet invented for furveying Land , which by a peculiar Con-

trivance 



i4r> A Catalogue of 
trivance in the H e a d of the Staff, may be fet truly horizontal. On 
the Index, and over the Compafs-Box is fixed a double Sextant, to 
move exactly in a vertical Circle, within which is a Spirit Level, and 
over that a Telefcope, fo contrived, that when the Bubble refts in 
the Middle of the Spirit T u b e , the Interfe&ion of the Hairs in the 
Telefcope will cut an exact Level, the double Sextant is divided in 
inch a Manner as to fhew on one Side thereof the Degrees and Mi-
nutes of any Altitude or DeprefTion within the Extent of its Divi-
iions. On the other Side are Diviuons for taking the Height of 
T i m b e r Handing in Feet and on the L i m b there are alfo Divi-
sions for meafuring its Breadth. It m u d be alfo obferved here, that 
both horizontal and vertical Angles are obferved at the lame Time, 
which is extreamly ufeful in laying down Plots, when the hypothe-
nufal are to be reduced to horizontal Lines ; when the Telefcope is 
directed to any Objedt, the whole Instrument is fixed in fo firm a 
Manner , that on directing the Telefcope to the next, the Limb 
remains entirely ftedfaft , which in other Inftruments of this Sort, is 
very difficult to be effedted. 

Co Circumferentors, the principal furveying Inftrument ufed in the Weft 
Indies. It is very fimple, yet expeditious in the Practice, and con-
fifts only in a Brafs Circle, with a Compafs divided into 360 De-
grees, on the Center of which is fufpended a magnetical Needle, 
and an Index, on whofe Extremities are two S igh ts ; the whole is 
mounted on a Staff, and fometimes for Conveniency of its Motion, 
on a Ball and Socket. 

61 Gunters, or four Pole Chains. 
62 Offset Staves. 
63 Sets of Arrows for the Chain. 
64 Air Levels which fhew the Line of Level , by Means of a Bubble of 

Air and Spirits of W i n e hermetically inclofed within a Glafs Tube, 
which is mounted in a Brafs T u b e , on a particular Frame, and may 
be included in a Cafe for the Pocket . 

65 Air Levels, with Sights, which confiit of an Air Level fet in a Brafs 
T u b e , with an Aperture in the Middle, being fixed on a ftraight 
Ruler on whofe Ends are Sights for taking the Level of any Place. 

66 Air Levels, with Telefcope Sights, are fomewhat like the former, but 
with this Difference, that inftead of plain Sights it carries a Te-
lefcope to determine the Point of Level precifely, at a good Di-
itance, thefe Levels are mounted on a three-legg'd Staff, and have a 
particular Contrivance ; by which they may be adjuited (if put out 
of Order) to a true Level at any one Station. 

67 Artillery Levels. 
68 Gunners Levels. 

69 Lt-
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69 Levelling Staves. 
70 Plotting Scales. 
71 Sets of feather-edg'd Scales. 
72 Hair Scales. 
73 Parallel Rulers for Plotting. 
74 An improv'd Protractor, and Plotting Scale, in Form of a Beam-

Compafs. 
75 Parallelograms, for the ready and exaCt Reduction, or copying of De-

figns, Schemes, Prints, CSTV. which is done hereby without any 
Knowledge or H a b i t of Defigning. 

76 Pedometers, fomewhat like a Watch , by which the W a y may be 
meafured in Walking. 

77 Meafuring Wheels for Surveying of Land. 
78 Way-Wifers, for Coaches. 
79 Way-Wifers of a curious and particular Contrivance for Chaifes, &c. 
80 Gunners Quadrants, Heights , &c. 
81 Surveying Quadrants, made of Brafs, or W o o d , l£c. 

Navigation Inftruments. 

82 /^Unter's Scales. 
83 Sliding Gunter's. 
84 Davies Quadrants. 
85 Mr. Hadley's reflecting Quadrants. 
86 Mr. Smith's reflecting Quadrants. 
87 Mr . Smith's, Capt. Middleton's, andCapt . Harrifon's improv 'd Azimuth 

Compafs. 
88 T h e common Azimuth Compafs. 
89 Azimuth Compafs, on FriCtion Wheels. 
90 An artificial Horizon of a new and curious Contrivance. 
91 Mariner's Compaffes, either for the Binacle or Cabin. 
92 NoClurnals, adapted to the Polar Star, and the firft of the Guards of 

the little Bear ; and alfo to the Polar Star, and the Pointers of the 
great Bear. 

93 Nocturnals, which are a Projection of the Sphere, fuch as Planifpheres, 
Hemifpheres, &c. 

94 ReClifiers for determining the Variation of the Compafs, in order to 
rectify the Ship's Courfe. 

95 Plane Scales. 
96 An Infirument for taking the Latitude of a Place at any T i m e of the 

Day. May be eafily underftood, it immediately ihews the Lati-
K k tude 
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t u d e o f t h e P l a c e , a n d g i v e s t h e T i m e o f t h e Day at Sea, when 
n o o t h e r I n f t r u m e n t w i l l . 

9 7 A Machine t o m e a f u r e t h e Strength o f t h e Wind. 
9 8 A Machine t o f o u n d t h e Depth o f t h e Sea w i t h o u t a L i n e . 

9 9 A C o n t r i v a n c e t o f e t c h u p W a t e r f r o m a n y D e p t h o f t h e S e a , 

1 0 0 Marine Barometers, f o r f o r e t e l l i n g S t o r m s a t S e a . 

1 o x Sinical Quadrants. 
102 Tele [copes, Profpetts, and Spy-Glajfes. 
1 0 3 N a v i g a t i o n Books, Charts, & c . 

Inftruments for fbewing the Motion, Attraction, 
Weight, and Equilibrio of Bodies, &c. 

1 0 4 \ Machine a n d Glafs-Planes f o r t h e D r o p o f O i l o f O r a n g e s . 

1 0 5 i \ T w o Planes i n a F r a m e t o b e f e t i n a V e f f e l o f t i n g i d L i q u o r . 

1 0 6 Capillary Tubes a n d A p p a r a t u s . 

1 0 7 A Column w i t h A i d i n g A r m s , a d d i t i o n a l P i e c e s , N u t s , S c r e w s , 

H o o k s , P u l i i e s , & V . o f a v e r y u f e f u l , c u r i o u s , a n d p a r t i c u l a r C o n -

t r i v a n c e , a d a p t e d t o f u p p o r t a g r e a t N u m b e r o f t h e A p p a r a t u s , 

i n w h i c h P u l i i e s , L e a v e r s , B a i l a n c e s , W e i g h t s , P e n d u l u m s , &c. 

a r e u f e d b o t h i n M e c h a n i c k s a n d H y d r o f t a t i c k s . 

1 0 8 A Jlrong Ballance g r a d u a t e d , f o r e x p l a i n i n g t h e P r o p e r t i e s o f 

L e a v e r s , i n w h i c h t h e Power, Rejiftance, a n d P o i n t o f S u f p e n f i o n 

a r e m o v e a b l e ; a n d m a y b e r e a d i l y p l a c e d i n a n y g i v e n P r o p o r t i o n s . 

1 0 9 A Prifm w i t h a Steel E d g e . 

1 1 0 Awls i n B r a f s H a n d l e s t o i l l u f t r a t e t h e C e n t e r o f G r a v i t y . 

H I A n I n f t r u m e n t a n d A p p a r a t u s f o r 3 Leavers. 
1 1 2 C o m p o u n d Leavers. 
113 An Axis in Peritrochio. 
1 1 4 A double Cone, t h a t r u n s u p a n i n c l i n ' d P l a n e , w h i c h i s t w o R u l e r s , 

f o d i f p o s ' d a s t o b e i n c l i n e d t o e a c h o t h e r , a n d t o t h e H o r i z o n , 

w h i c h d o u b l e I n c l i n a t i o n m a y b e v a r i e d a s t h e E x p e r i m e n t r e -

q u i r e s . 

1 1 5 A Cylinder t h a t r u n s u p a n i n c l i n e d P l a n e . 

T h e t w o l a f t M a c h i n e s p r o v e , t h a t a B o d y c a n n o t r e m a i n a t r e f t , 

w h e n i t s C e n t e r o f G r a v i t y i s n o t l o w e r m o f t . 

1 1 6 A M a c h i n e t o d e m o n f t r a t e t h e P r o p e r t i e s o f a n i n c l i n e d P l a n e , f o 

c o n t r i v e d , t h a t i t s I n c l i n a t i o n m a y b e c h a n g e d f r o m a n h o r i z o n t a l 

P l a n e t o t h a t o f a v e r t i c a l o n e , a n d t h e a c t i n g P o w e r m a y b e p l a c e d 

i n a n y g i v e n D i r e c t i o n . 

117 A little Carriage, and its Appendages, for ihewing t h e A d v a n t a g e 
great 
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g r e a t W h e e l s h a v e o v e r l i t t l e o n e s , a n d t h a t i n a l l S o r t s o f R o a d s , 

a s C l a y , G r a v e l , S a n d , P a v e m e n t s , 

i x 3 M a c h i n e s f o r o b l i q u e F o r c e s . 

119 Blocks, o r Sheaves o f Pullies, a f t e r a l l t h e v a r i o u s S o r t s o f C o m b i n a -

t i o n s a n d C o n f t r u C t i o n s , c u r i o u f l y f r a m e d , a n d t u r n e d i n B r a f s , 

a n d r u n n i n g e i t h e r o n S t e e l A r b o r s , o r P i v o t s , i n w h i c h a l l p o i H -

b i e C a r e i s t a k e n t o d i m i n i i h t h e i r F r i C t i o n . 

1 2 0 A M a c h i n e t o e x p l a i n t h e N a t u r e a n d P r o p e r t i e s o f t h e Wedge. I n 

w h i c h t h e W e d g e i s f o r m e d o f t w o j o i n t e d R u l e r s , t h a t m a y b e 

f e t t o a n y I n c l i n a t i o n f r o m e a c h o t h e r , b y w h i c h M e a n s t h e B a l e o f 

t h e W e d g e i s v a r i e d , a s m a y a l f o i t s F o r c e a n d R e f i n a n c e , b y a 

n e w a n d c u r i o u s C o n t r i v a n c e . 

1 2 1 A C o l l e c t i o n o f f e v e r a l W h e e l s a n d P i n i o n s , t o i h e w t h a t e i t h e r o f 

t h e f e aCt a s Pullies, a n d t h e i r P r o p o r t i o n s a s Leavers. 
1 2 2 A M o d e l o f Archymedes's Screw, t h e E f f e c t o f w h i c h b e c o m e s f e n f i b l e , 

b y t h e r i f i n g o f f e v e r a l l i t t l e B a l l s t h e r e i n . 

1 2 3 A M a c h i n e f o r e x p l a i n i n g t h e N a t u r e o f t h e Watch-Spring a n d Fuffey. 
1 2 4 A n I n f t r u m e n t t o e x p l a i n t h e E f f e C t s o f Friftion i n M a c h i n e s . 

1 2 5 A M a c h i n e f o r f h e w i n g t h e A c c e l e r a t i o n o f falling Bodies. 
1 2 6 A Jlrong Ballance, a n d i t s A p p e n d a g e s f o r t h e f a m e U f e s . 

T h e f e t w o l a f t M a c h i n e s d o n o t o n l y f h e w t h a t B o d i e s a r e a c c e l -

l e r a t e d b y f a l l i n g , b u t a l f o m a k e s t h e L a w s o f t h i s A c c e l l e r a t i o n 

e v i d e n t . 

1 2 7 A n I n f t r u m e n t t o i l l u f t r a t e Motion a n d Velocity. 
1 2 8 A d o u b l e P e n d u l u m , m o u n t e d o n a T r o u g h , d i v i d e d i n t o t w o e q u a l 

P a r t s b y a P a r t i t i o n , f o r f h e w i n g t h e P r o p o r t i o n s o f rejifting M e d i u m s . 

1 2 9 A n I n f t r u m e n t f o r c o m p a r i n g t h e S w i f t n e f s o f a B o d y f a l l i n g i n a C y -

cloid, w i t h t h a t o f a n o t h e r B o d y , d o w n a n i n c l i n e d P l a n e . 

1 3 0 A n o t h e r I n f t r u m e n t f o r c o m p a r i n g t h e D e f c e n t o f t w o B o d i e s , f r o m 

a n y P a r t o f a n i n v e r t e d Cyloid. 
1 3 1 A Machine t o f h e w t h e D i r e c t i o n o f a B o d y t h a t i s i m p r e f f e d w i t h a 

p e r p e n d i c u l a r a n d h o r i z o n t a l M o t i o n . 

1 3 2 A n o t h e r Machine, b y w h i c h i s a l i o f h e w n a M o t i o n p r o d u c e d f r o m 

t w o D i r e c t i o n s . 

1 3 3 A Machine f o r f h e w i n g t h e L i n e t h a t a B o d y d e f c r i b e s i n f a l l i n g , 

a f t e r h a v i n g r e c e i v e d a n h o r i z o n t a l D i r e c t i o n . 

1 3 4 A Machine f o r f h e w i n g t h e M o t i o n o f a B o d y , n e g l e C t i n g i t s p r o p e r 

W e i g h t , a f t e r h a v i n g r e c e i v e d b y f a l l i n g , a D i r e c t i o n o b l i q u e t o 

t h e H o r i z o n . 

A s t h e C u r v e i n Q u e f t i o n d e p e n d s u p o n t h e O b l i q u i t y o f i t s 

D i r e c t i o n , t h e I n f t r u m e n t i s c o n f t r u C t e d i n f u c h a M a n n e r , t h a t t h e 

D e g r e e s o f i t s O b l i q u i t y m a y b e v a r i e d . 

1 3 5 A Machine f o r e x p l a i n i n g t h e T h e o r y o f central Forces-, c o n t r i v e d i n 

f u c h a M a n n e r , t h a t i t s F r i C t i o n m a k e s n o f e n f i b l e E r r o r : T h e 

K k 2 C e l e -
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C e l e r i t y a n d B u l k o f t h e B o d i e s m a y b e v a r i e d a t P l e a f u r e . T h e i r 

T i m e s a r e i h e w n b y S o u n d , a n d t h e S p a c e s r u n t h r o u g h b y a n 

I n d e x . 

i A Glafs Globe fixed t o a d o u b l e A x i s , w h i c h m a y b e w h i r l ' d w i t h 

a n y D e g r e e o f V e l o c i t y , b o t h i n a v e r t i c a l a n d h o r i z o n t a l D i -

r e c t i o n . 

W i t h t h i s M a c h i n e t h e E f f e c t s o f c e n t r a l F o r c e s m a y b e f e e n 

o n F l u i d s o f d i f f e r e n t f p e c i f i c k G r a v i t i e s , w h e n m i x e d t o g e t h e r , o r 

o n S o l i d s w h i c h f l o a t t h e r e i n . 

1 3 7 A flexible Globe, or Sphere, w h o f e P o l e s a r e c a p a b l e o f b e i n g d e p r e f -

l e d , o n i t s b e i n g t u r n e d , b y w h i c h M e a n s t h e c e n t r i f u g a l F o r c e 

r a i f e s t h e E q u a t o r , a n d r e p r e f e n t s t h e F o r m o f a n o b l a t e S p h e r i c d 

t o t h e E y e , w h i c h i s t h e F i g u r e a t t r i b u t e d t o t h e E a r t h f r o m t h e 

l a t e D i f c o v e r i e s . 

1 3 8 A M a c h i n e f o r t h e Congrefs o f Bodies, b o t h e l a f t i c k a n d n o n - e l a f t i c k . 

I t s P a r t s a r e a d a p t e d i n t h e m o f t c o n v e n i e n t M a n n e r , t o f a c i l i t a t e 

a C o n t a c t w h i c h d o e s n o t c h a n g e t h e D i r e c t i o n o f t h e B o d i e s , 

w h o f e S o l i d i t i e s o r M a f f e s a r e i n k n o w n P r o p o r t i o n s • , t h e P o i n t s o f 

S u f p e n f i o n a r e a d v a n t a g e o u f l y d i f p o f e d , a n d t h e i r E f f e d t m a d e f e n -

f i b l e b y a n I n d e x . 

1 3 9 A Chronometer, o r I n f t r u m e n t t o m e a f u r e f m a l l S p a c e s o f T i m e . 

1 4 0 A Machine a n d T a b l e f o r compound Motion, i n w h i c h t h e H a m m e r s 

a r e f u f p e n d e d i n f u c h a M a n n e r , a s t o r e g u l a t e t h e Q u a n t i t y o f 

M o t i o n , e i t h e r b y t h e i r C e l e r i t y o r W e i g h t . 

1 4 1 A g r a d u a t e d Arch, a n d fwinging Scale, f o r f h e w i n g t h a t a B o d y 

t h r o w n u p p e r p e n d i c u l a r f r o m a n y o t h e r B o d y i n M o t i o n , w i l l f a l l 

e x a c t l y o n t h e f a m e P l a c e , n o t w i t h f t a n d i n g b o t h t h e B o d i e s a r e 

m o v e d . 

1 4 2 A n A p p a r a t u s t o f t r a i n W i r e s o r S t r i n g s a - c r o f s a R o o m f o r E x p e r i -

m e n t s o f t h e l i k e N a t u r e . 

1 4 3 A n I n f t r u m e n t t o e x p l a i n t h e F o r c e o f Springs, & c . 

' o f a P r e f s . 

o f a C a p f t a n . 

M j 1 o f C r a n e s o f v a r i o u s S o r t s . 
1 4 5 m o d e l s ^ o f M r _ M m , % C n m e a ( B a t h 

o f a n E n g i n e t o d r i v e P i l e s , & c . 

_ o f a n E n g i n e t o f a w o f f t h e T o p s o f P i l e s u n d e r W a t e r . 

M a n y o t h e r M o d e l s o f M a c h i n e s , w h i c h a r e p r i n c i p a l l y d e f i g n e d 

t o e x p l a i n t h e A p p l i c a t i o n o f f i m p l e M a c h i n e s , i n t h o f e w h i c h a r e 

c o m b i n e d , i n a l l w h i c h C a r e i s t a k e n t o l e a v e t h o f e P l a c e s e x p o s ' d , 

w h e r e t h e c h i e f M o t i o n s a r e t o b e o b f e r v e d . 

1 4 6 A n I n f t r u m e n t t o e x p l a i n t h e L a w s o f Elajlicity, o n S p r i n g s a n d 

W i r e s , 

147 Large 



Mathematical Inftruments, See. 25-3 
147 Large Weights, for feveral Experiments. 
148 Smaller Weights, of a peculiar Shape, f rom half an Ounce to Six 

Pounds. 
149 A moveable Table for various Experiments, that may be rais'd or 

lower'd. 
150 A Pair of Scales for various Experiments. 

Injlruments for Experiments on the Motion, IVeight, 
and Equilibria of Fluids. 

1 5 1 A Trough lin'd with Lead , and furnifhed with a C o c k ; for feve-
ral Hydroftatical Experiments. 

152 A Glafs Phial, with a folid Stopper, which in this State is heavier 
than a like Bulk of Wate r . 

153 Several Tubes bent in different Forms. 
j 54 An Apparatus for proving how Fluids prefs againft the Bottom and 

Sides of their containing VeiTels, being compofed of feveral Vef-
fels, which may be fuccefllvely placed upon one common Bafe; 
the Pifton, which is the Bottom hereof, is fo adjufted, as to caufe 
no fenfible Error by its Fr i f t ion, the Columns of the Fluid remain 
always at the fame He igh t , and the Weigh t s a£t in a uniform 
Manner. 

155 Hydroftatical Bellows. 
156 A Glafs T u b e with a Bladder fixed at one E n d . 
157 A Glafs Bucket and wooden Cylinder. 
1 5 8 A n Hydroftatical Ballance o f a c o m m o d i o u s S t r u c t u r e . 

159 An hollow Glafs Ball with a Cock to it, to p rove that Wate r weighs 
in Water . 

160 Areometers, or Liquor Proofs, of Glafs. 
161 Hydrometers of Brafs or Copper. 
162 A Glafs VefTel for changing Wate r into Wine , and vice verfd. 
163 A Brafs cylindrical VefTel, with a Solid of the fame Size, to fhew 

that Bodies plunged in Fluids become lighter. 
164 A Glafs VefTel to be fufpended to the A r m of a Ballance, for Expe-

riments of the fame Kind. 
165 T w o Balls of the fame We igh t , but of different fpecifick Gravity, to 

be hung to the A r m of a Ballance, for fhewing, that what Bodies 
lofe of their W e i g h t , on being plunged into W a t e r , is in Propor-
tion to their Bulk. 

166 A Machine for fhewing that a Body emerged in a Fluid, changes its 
relative Weigh t , when the Bulk of the Fluid in which it is, is 
either condenfed or rarified. 

1 6 7 A 



144 ^ Catalogue of 
167 A Syphon, o p e n a t T o p , t o w h i c h m a y b e fixed a n e x h a u f t i n g S y -

r i n g e , m o u n t e d o n a F r a m e w i t h a g r a d u a t e d S c a l e , f o r c o m p a -

r i n g t h e D e n f i t i e s o f t w o F l u i d s a t t h e f a m e T i m e . 

1 6 8 A c y l i n d r i c a l G l a f s V e f i e l , a n d h o l l o w I m a g e s . 

1 6 9 T w o c y l i n d r i c a l G l a f s V e f l e l s , m o u n t e d i n a F r a m e , i n w h i c h t h e 

h o l l o w G l a f s I m a g e s m a y b e m o v e d b y C o m p r e f i i o n , w i t h o u t b e -

i n g p e r c e i v e d b y t h e S p e c t a t o r s . 

1 7 0 A M o d e l o f t h e diving Bell a n d A p p a r a t u s . 

1 7 1 A c o m m o n S y p h o n , a n d o t h e r s o f d i f f e r e n t F o r m s . 

1 7 2 A d o u b l e S y p h o n . 

1 7 3 A S y p h o n , w h o f e A r m s a r e m o v e a b l e b y M e a n s o f a K n e e - l i k e 

J o i n t . 

1 7 4 A Tantalus Cup o f f e v e r a l F a f h i o n s . 

1 7 5 G l a f s M o d e l s o f Sucking J Pumps, ( w i t h o r w i t h o u t A i r - V e f f e l s ) 

Forcing V w h i c h f h e w t h e R e a f o n s o f F i r e - E n g i n e s , 

a n d Lifting ^ p l a y i n g w i t h a c o n t i n u a l S t r e a m . 

1 7 6 A F o u n t a i n o f Command. 
17 7 Hiero. 
178 < Double. 
1 7 9 A large Fountain by compreffed Air, w i t h V a r i e t y o f J e t d ' E a u x , t o 

w h i c h a l f o m a y b e a p p l i e d a n A p p a r a t u s f o r I h e w i n g t h e v a r i o u s 

C u r v e s t h a t a r e m a d e b y P r o j e c t i l e s . 

180 A Ballance to weigh Levity. 
1 8 1 A n A p p a r a t u s t o m a k e L e a d f w i m . 

1 8 2 A n A p p a r a t u s t o m a k e C o r k f i n k . 

1 8 3 A C o l u m n a n d Refervoir f o r fpouting Water, w i t h T u b e s t h a t m a y b e 

i n c l i n e d t o a n y A n g l e J e t d ' E a u x ' s , & V . 

1 8 4 T w o t a l l c y l i n d r i c a l n a r r o w J a r s , a n d f e v e r a l f o l i d C y l i n d e r s o f d i f f e -

r e n t W o o d s , t o f h e w t h a t t h e y w i l l f i n k d i f f e r e n t l y a c c o r d i n g t o 

t h e i r f p e c i f i c k G r a v i t i e s . 

1 8 5 A G l a f s - B o t t l e f u l l o f H o l e s . 

1 8 6 G l a f s B u b b l e s , w h i c h , o n b e i n g i m m e r g e d i n W a t e r , b e c o m e f p e c i f i -

c a l l y h e a v i e r , l i g h t e r , a n d o f t h e f a m e f p e c i f i c k G r a v i t y o f t h e 

W a t e r f u c c e i f i v e l y . 

1 8 7 A M a c h i n e f o r f h e w i n g t h a t B o d i e s e m e r g e d i n F l u i d s , c h a n g e t h e i r 

r e l a t i v e W e i g h t , a n d w i l l f i n k o r r i f e t h e r e i n , a s t h e F l u i d i n w h i c h 

t h e y a r e b e c o m e m o r e d e n f e o r r a r i f i e d . 

T h i s m a y b e c a l l e d a n h y d r o f t a t i c a l T h e r m o m e t e r . 

1 8 8 T w o G l a f s B u b b l e s , o n e f w i m m i n g a t t h e T o p , a n d t h e o t h e r l y i n g 

a t t h e B o t t o m o f t h e W a t e r i n a G l a f s J a r , f o c o n t r i v e d , t h a t b y 

p o u r i n g i n m o r e W a t e r , t h e B u b b l e s f h a l l c h a n g e P l a c e . 

1 8 9 A M a c h i n e f o r fpouting Mercury, w h i c h f h e w s t h e v a r i o u s P a r a b o l a ' s 

t h a t a r e m a d e b y P r o j e d t i l e s , a n d p a r t i c u l a r l y t h e T r u t h o f t h e f e -

v e r a l 



Mathematical Inftrument s> &c. is i 
v e r a l R u l e s i n t h e A r t o f G u n n e r y , b e i n g c o n f t r u f t e d i n i u c h a c u -

r i o u s M a n n e r , t h a t t h e F o r c e m a y b e v a r i e d a s O c c a f i o n r e q u i r e s . 

1 9 0 A p e c u l i a r S o r t o f S y h o n , t h e O r i f i c e s o f i t s t w o L e g s b e i n g i n t h e 

f a m e L i n e , a n d y e t t h e W a t e r w i l l r u n o u t , a n d t h o ' t h e O r i f i c e s 

b e b u t i n P a r t i m m e r g e d , y e t t h e W a t e r w i l l r i f e . T h i s M a c h i n e 

p r o d u c e s i t s E f f e f t s t h o ' c o n t i n u i n g d r y f o r a l o n g T i m e , t h a t 

e i t h e r o f t h e A p e r t u r e s b e i n g o p e n ' d , a n d t h e o t h e r r e m a i n i n g 

f h u t f o r H o u r s , o r a w h o l e D a y , a n d t h e n o p e n e d , t h e W a t e r w i l l 

f l o w o u t , a n d w i l l r i f e a n d f a l l i n d i f f e r e n t l y i n e i t h e r L e g . 

N . B . A l l , t h e M o d e l s o f P u m p s , F o u n t a i n s , S y p h o n s , & V . a r e 

m a d e o f G l a f s , i n w h i c h a l l t h e P a r t s o f A f t i o n m a y b e e a f i l y 

f e e n . 

Inflruments for Tneumatical Experiments. 

1 9 1 A S m a l l fingle B a r r e l Air-Pump. 
192 A l a r g e d o u b l e B a r r e l f t a n d i n g , o r t a l l Air Pump a n d Apparatus. 
193 A d o u b l e B a r r e l Table Air-Pump, w h i c h i s t h e m o f t u f e f u l o f a n y , 

w i t h a l a r g e A p p a r a t u s . 

1 9 4 A M a c h i n e p a r t i c u l a r l y a p p l i c a b l e t o t h e d o u b l e B a r r e l Table Air-Pump, 
f o r w h i r l i n g B o d i e s i n V a c u o , o f a n e w C o n t r i v a n c e , b y w h i c h a l l 

t h e e l e f t r i c a l E x p e r i m e n t s o n w h i r l i n g G l o b e s , e i t h e r e x h a u f t e d o f 

t h e i r A i r , o r n o t , m a y b e r e p e a t e d . 

1 9 5 A n A p p a r a t u s f o r t h e E x p e r i m e n t s o f F i r e i n V a c u o . 

1 9 6 A n A p p a r a t u s f o r t h e E x p e r i m e n t s o n E l e t t r i c i t y i n V a c u o . 

1 9 7 A S o r t m e n t o f n e c e f l a r y T h i n g s f o r E x p e r i m e n t s o n E l e d l r i c i t y i n 

V a c u o . 

1 9 8 A v e r y t a l l R e c e i v e r c o m p o f e d o f f e v e r a l P i e c e s , w i t h a c u r i o u s M a -

c h i n e a t T o p , b y w h i c h E x p e r i m e n t s o n f a l l i n g B o d i e s m a y b e f i v e 

T i m e s r e p e a t e d i n V a c u u m , w h e n t h e A i r i s o n l y o n c e e x h a u f t e d . 

1 9 9 A d o u b l e T r a n s f e r e r f o r c o m m u n i c a t i n g a V a c u u m f r o m o n e R e -

c e i v e r t o a n o t h e r . 

2 0 0 T w o B r a f s H e m i i p h e r e s , w i t h a S t o p - C o c k a n d R i n g s . 

2 0 1 A B o t t l e w i t h a J e t d ' E a u x , a n d a l o n g T u b e w i t h a R e c e i v e r , f o r 

f h e w i n g t h a t a f m a l l Q u a n t i t y o f i n c l u d e d A i r , p r e l f e s e q u a l l y w i t h 

t h e w h o l e c o r r e f p o n d e n t C o l u m n o f t h e A t m o f p h e r e . 

2 0 2 A G l a f s w i t h a w o o d e n V e f i e l a t i t s T o p , t o p r o v e t h e P o r o f i t y o f V e -

g e t a b l e s . 

2 0 3 A p r o p e r V e f i e l f o r p r o v i n g t h e S k i n s o f A n i m a l s a r e p o r o u s , a n d t h a t 

an abortive Skin is not fo. 
2 0 4 A 



144 ^ Catalogue of 
2 0 4 A M a c h i n e t o f h e w t h a t d e n f e A i r w i l l d r i v e a y i e l d i n g S o l i d i n t o a 

S p a c e o c c u p i e d b y r a r e r A i r . 

2 0 5 A M a c h i n e t o f t r i k e t w o H a m m e r s a g a i n f t a B e l l i n V a c u o , a n d 

c o m p r e f l e d A i r . 

206 A M a c h i n e o f a n e w C o n t r i v a n c e f o r m a k i n g E x p e r i m e n t s i n c o m -

p r e f l e d A i r , a n d A p p a r a t u s t h e r e t o b e l o n g i n g . 

2 0 7 A n i n j e c t i n g S y r i n g e . 

2 0 8 A W i n d - G u n , w i t h a c o n d e n f i n g S y r i n g e i n i t s S t o c k , h a v i n g a M a -

g a z i n e o f f i x B a l l s , f r o m w h i c h o n e B a l l a t a T i m e m a y b e p u t 

i n t o t h e B a r r e l , w i t h o u t l e t t i n g t h e A i r e f c a p e , a n d o n c e c h a r g i n g 

i t w i t h A i r i s f u f f i c i e n t f o r t h e D i f c h a r g e o f a l l t h e B a l l s . 

2 0 9 C a p i l l a r y T u b e s o f v a r i o u s S i z e s . 

210 A n A p p a r a t u s f o r the Mercurial Phofphori. 
211 An Eolipile. 
2 1 2 A n Eolipile o n a C a r r i a g e . 

A f o l i d G l o b e t o b e h e a t e d , a n d a F r a m e t o r e c e i v e t h e f a m e . 

213 -jThermometers, f o r r o f S p i r i t s o f W i n e . 

214 / m e a f u r i n g t h e I n - 1 b y Sir 1/aacNewton's. 1 { " S p i r i t s , 

215 S c r e a f e , a n d D e c r e a f e J b y Farenheit's, / S t a n d a r d , O y l , 

2161 o f t h e H e a t a n d j b y Reaumer's. f e i t h e r o f o r 

2 1 7 J C o l d o f t h e A i r , ( _ b y D'LiJIe's, & c . J ( . M e r c u r y . 

218 M o n f . Azont's A p p a r a t u s , f o r d e t e r m i n i n g t h a t i t i s t h e A i r ' s P r e f l i i r e 

w h i c h r a i f e s t h e M e r c u r y i n t h e B a r o m e t e r . 

2 1 9 D i a g o n a l 

2 2 0 S t a g n a n t 

2 2 1 P o r t a b l e 

2 2 2 M a r i n e 

223 D r . Moreland's S t a t i c a l 

224 Mr. Cafwell's Barofcope. 
225 A n A p p a r a t u s f o r a n artificial Storm. 
2 2 6 A n A p p a r a t u s f o r t h e E x p l o f i o n o f G u n - p o w d e r i n V a c u o . 

227 A Pyrometer o f a n e w a n d c u r i o u s C o n t r i v a n c e , f o r m e a f u r i n g t h e 

E x p a n f i o n o f M e t a l s . 

Optical Inflruments. 

228 fPeftacles g r o u n d o n B r a f s T o o l s , f e t i n S i l v e r , T o r t o i f e i h e l l , 
0 H o r n , 

229 Reading-Glaffes, f e t i n V a r i e t y o f c u r i o u s F r a m e s . 

230 Concaves f o r M y o p e s , o r i h o r t - f i g h t e d P e r f o n s . 

231 Profpeft-Glaffes o f a l l L e n g t h s . 

232 Opera Glajfes. 
233 D i a g o n a l Profpetts. 234 Te-

Barometers. 



Mathematical Injlruments3 &c. 
2 3 4 Telefcopes o f a l l L e n g t h s . 

2 3 5 Newtonian r e f l e c t i n g Tele/copes " > T h e S p e c u l u m s o f w h i c h a r e f i n i i h e d 

2 3 6 Gregorian r e f l e c t i n g Telefcopes j w i t h t h e g r e a t e f t C a r e . 

237 Micro/copes, Wilfon\ 
2 3 8 O p a k e 

2 39 Double 
2 4 0 Adams's new inventedUniverfal O n e . A n d , 

2 4 1 f o l a r A p p a r a t u s t o d o . 

2 4 2 Camera obfcura o f v a r i o u s S o r t s . 

2 4 3 Camera obfcura, o f a p e c u l i a r C o n t r i v a n c e , b y w h i c h t h e I m a s e s o f 

e x t e r n a l O b j e C t s , a r e e x h i b i t e d d i f t i n C t l y o n a S h e e t o f P a p e r ^ e a c h 

c l o a t h e d i n t h e i r n a t i v e C o l o u r s , p e r f e c t l y l i k e t h e i r O b j e C t s ; a n d 

a t t h e f a m e T i m e a l l t h e i r M o t i o n s a r e e x p r e f l e d , w h i c h l a f t n o o t h e r 

A r t c a n i m i t a t e . B y M e a n s o f t h i s I n f t r u m e n t , a P e r f o n u n a c -

q u a i n t e d w i t h D r a w i n g , w i l l b e a b l e t o d e l i n e a t e O b j e c t s , t o t h e 

l a f t A c c u r a c y a n d J u f t i c e ; a n d . a n o t h e r w e l l v e r s ' d i n P a i n t i n g , w i l l 

f i n d m a n y T h i n g s h e r e i n t o p e r f e c t h i s A r t . 

Injlruments for Experiments on Lights and Colours. 

2 4 4 A N Helioftata, o r M a c h i n e f o r d i r e c t i n g t h e S u n ' s R a y s i n t o a 

d a r k C h a m b e r , w h i c h o f i t f e l f d i r e C t s t h e M i r r o u r i n a p r o p e r 

M a n n e r , t o c a f t t h e R a y s i n t h e f a m e L i n e f o r f e v e r a l H o u r s 

t o g e t h e r . 

2 4 5 A M a c h i n e f o r f h e w i n g E x p e r i m e n t s o n t h e A t t r a c t i o n a n d R e p u l -

f i o n o f t h e R a y s o f L i g h t . S e v e r a l M a c h i n e s f o r E x p e r i m e n t s o n 

t h e L a w s o f t h e R e f r a c t i o n s o f t h e R a y s o f L i g h r , v i z . 

2 4 6 B o x e s w i t h G l a f s S i d e s . 

2 4 7 A w o o d e n B o x w i t h i l i d i n g S i d e s , a n d c h a n g e a b l e E n d s . 

2 4 8 B o x e s , w i t h S e g m e n t s o f S p h e r e s , f i x e d i n t h e i r S i d e s . 

2 4 9 A f o l i d G l a f s C u b e . 

2 5 0 A p a r t i c u l a r S t a n d t o m a n a g e t h e f e B o x e s u p o n , b y w h i c h t h e y m a y 

b e r a i s ' d , d e p r e f i e d , o r t u r n ' d r o u n d a t P l e a f u r e . 

1 5 1 A n a r t i f i c i a l E y e , f u r n i f h e d w i t h L e n s ' s o f d i f f e r e n t F o c i o r A g e s , 

t o f h e w t h e R e a f o n s h o w G l a f T e s h e l p d e c a y e d S i g h t s a n d M y o p e s . 

2 5 2 A S e m i c i r c l e a n d Prifm, w i t h G l a f s S i d e s t o d e t e r m i n e t h e A n g l e s o f 

R e f r a d t i o n . 

2 5 3 T h r e e Prifmatick B o x e s . 

2 5 4 S o l i d G l a f s Prifms, m o u n t e d o n F e e t , b y w h i c h M e a n s t h e y m a y b e 

r a i l e d , d e p r e f i e d , i n c l i n e d , o r t u r n e d u p o n t h e i r A x i s . 

2 5 5 O t h e r Prifms, m o u n t e d o n a v e r t i c a l F o c t f , w h i c h m a y b e r a i f e d , o r 

deprefled, and turned upon their Axis. 
LI 256 Prifms 



2.5-8 . A Catalogue of 
2 5 6 Prifms o f f o l i d G l a f s n o t m o u n t e d . 

2 5 7 A P l a n e metalline Speculum, m o u n t e d o n a F o o t t h a t m a y b e r a i s ' d , d e -

p r e f t e d , i n c l i n e d , o r t u r n e d r o u n d a t P i e a f u r e . 

2 5 8 A plain G l a f s Mirrour, m o u n t e d i n t h e f a m e M a n n e r . 

2 5 9 S e v e r a l G l a f s Lens's, m o u n t e d i n F r a m e s , o n F e e t . 

2 6 0 A n I n f t r u m e n t t o o p e n a P a i f a g e f o r t h e S u n ' s R a y s , w i t h H o l e s o f 

d i f f e r e n t S i z e s . 

2 6 1 A l a r g e d o u b l e Convex Lens c o m p o f e d o f t w o S e g m e n t s , a n d m o u n t e d 

o n a F o o t f o r E x p e r i m e n t s , o n t h e R e f r a C t i o n o f d i f f e r e n t c o l o u r e d 

L i q u o r s . 

2 6 2 A l a r g e P a p e r Screen f o r E x p e r i m e n t s o n t h e P r i f m s , a n d t h e S o l a r 

M i c r o f c o p e . 

2 6 3 C o n c a v e I m n o u r s o f a U S i z c s _ 

264 Convex j 
265 f Cylinders, 
2 6 6 M e t a l l i n e - 5 J » w i t h d e f o r m e d P i c t u r e s . 
267 1 Pyramids, 
268 i, Oftagons, 
2 6 9 P i c t u r e s f o r a pyramidical G l a f s . 

2 7 0 Magick L a n t h o r n s . 

2 7 1 P i c t u r e s t o D i t t o . 

2 7 2 H o l l o w Prifms t h a t m a y b e e x h a u f t e d . 

2 7 3 A n I n f t r u m e n t t o d e t e r m i n e t h e R e f r a f t i o n o f F l u i d s . 

Inftruments, &c. for Experiments on Electricity, &c. 

2 7 4 ^ V J A t u r a l a r m e d Load-Stones. 
275 J J ^ j Artificial Loadjlones. 
2j6 A B o x of F i l i n g s , a n d B i t s of Iron "Wires, l i t t l e Iron Balls, a n d C y -

l i n d e r s . 

2 7 7 A T r o u g h w i t h e n a m e l l e d S w a n s a n d F r o g s . 

2 7 8 A n I r o n R o d . 

2 7 9 A p o l i i h e d I r o n B l a d e . ' 

2 8 0 A C o m p a f s D i a l . 

2 8 1 A l o n g N e e d l e i n a n o b l o n g B o x . 

2 8 2 A S e a - C o m p a f s . 

2 8 3 S e v e r a l S t e e l N e e d l e s t o u c h e d o n t h e L o a d - f t o n e . 

2 8 4 A l a r g e G l a f s T u b e , o p e n a t b o t h E n d s . 

2 8 5 A n o t h e r t h a t m a y b e e x h a u f t e d . 

2 8 6 A G l a f s G l o b e f o r w h i r l i n g . 

2 8 7 A n o t h e r t h a t m a y b e e x h a u f t e d a n d a p p l i e d t o t h e w h i r l i n g M a c h i n e . 

2 8 8 G l a f s P l a t e s . 

2 8 9 S e -



Mathematical Inftrument s> &c. is i 
2 8 9 S e v e r a l l i t t l e S t a n d s . 

2 9 0 A f o l i d S t i c k o f S e a l i n g - W a x , o f a p r o p e r L e n g t h a n d D i a m e t e r . 

2 9 1 A T u b e o f D i t t o . 

2 9 2 A S t i c k o f B r i m f t o n e . 

2 9 3 A C o n e o f D i t t o , c o v e r ' d w i t h a G l a f s . 

2 9 4 A l i t t l e A m b e r B a l l , a n d a n o t h e r o f C o r a l . 

2 9 5 S e v e r a l l i t t l e I v o r y C u p s . 

2 9 6 A M e t a l P y r a m i d f o r t h e C o m m u n i c a t i o n o f E l e 6 b r i c i t y . 

2 9 7 A S u f p e n d o r f u r n i f h e d w i t h R i b b a n d s o f d i f f e r e n t C o l o u r s . 

2 9 8 A R o f i n C a k e . 

2 9 9 A C a k e o f R o f i n a n d G u m L a c . 

3 0 0 A S u f p e n d o r f u r n i f h e d w i t h S i l k L i n e s f o r c o m m u n i c a t i n g E l e c t r i c i t y 

t o l i v i n g B o d i e s . 

3 0 1 A v e r y l o n g P a c k t h r e a d S t r i n g , w i t h B a l l s f o r c o m m u n i c a t i n g E l e c -

t r i c i t y a g r e a t W a y . 

3 0 2 S i l k e n L i n e s f o r t h e f a m e P u r p o f e . 

A l l t h e A p p a r a t u s n e c e f l a r y t o p e r f o r m e l e f t r i c a l E x p e r i m e n t s , 

a s w e l l i n t h e o p e n A i r , a s i n V a c u u m , a r e , i f d e f i r e d , c a r e f u l l y 

d i f p o f e d i n o n e B o x t o m a k e t h e m p o r t a b l e . 

Inflruments for Ajironomy, Geography, &c. 

3 0 3 f ^ Lobes, celejiial a n d terreftrial, o f a l l S i z e s , n e a t l y fitted u p , viz. 
o f 3 , 9 , 1 2 , 1 7 , a n d 2 8 I n c h e s D i a m e t e r , f r o m t h e l a t e f t O b -

f e r v a t i o n s . 

3 0 4 Globes, fitted u p i n f u c h a M a n n e r , t h a t t h e P o l e s o f t h e d i u r n a l M o -

t i o n i n a c e l e f t i a l G l o b e , p a f s i n a C i r c l e r o u n d t h e P o l e s o f t h e 

E c l i p t i c k , a n d f e r v e t h e P u r p o f e s o f C h r o n o l o g y a n d H i f t o r y f o r 

T i m e s p a f t , a n d w i l l a l f o a n f w e r t h e f a m e T h i n g s f o r a n y f u c c e e d i n g 

T i m e s t o c o m e ; b y w h i c h M e a n s a V i e w o f t h e H e a v e n i s o b t a i n e d 

f u i t a b l e t o e v e r y P e r i o d , a n d w i l l a n f w e r t h e a n t i e n t D e f c r i p t i o n s , 

a s Eudoxus, w h o i s f u p p o f e d t o h a v e b o r r o w e d h i s f r o m t h e m o i l 

e a r l y O b f e r v a t i o n s , a n d o f Hipparchus, & c . N o r c a n a n y C o n t r i -

t r i v a n c e b e t t e r e n a b l e t h e m e a n e i t R e a d e r t o j u d g e o f t h e M e r i t s 

o f t h e C o n t r o v e r f y a b o u t t h e Argonautick E x p e d i t i o n , a s f a r a s i t 

d e p e n d s o n t h i s , f o r i t w i l l v e r i f y t o t h e S i g h t , t h e P l a c e o f t h e 

C o l u r e s , £s?c. a t a n y T i m e . B y t h i s C o n t r i v a n c e t h e c e l e f t i a l G l o b e 

m a y b e f o a d j u f t e d , a s t o e x h i b i t n o t only t h e R i f i n g s a n d S e t t i n g s 

o f t h e S t a r s i n a l l A g e s , a n d L a t i t u d e s , b u t t h e o t h e r P h e n o m e n a , 

l i k e w i f e , t h a t d e p e n d u p o n t h e M o t i o n o f t h e d i u r n a l A x i s r o u n d 

t h e a n n u a l o n e s . 

3 0 5 Armillary Spheres o f a n y S i z e . 

L 1 2 3 0 6 L a r g e 



,6o A Catalogue of 
o6 Large Agronomical Quadrants, fitted with a Telefcope for taking the 

Declination of the Sun, Moon , and Stars, in the Meridian. 
- 0 7 Tranfit Inftruments, for determining their r ight Afcenfions. 
; o 3 Portable Aftronomi cal Quadrants, that have both a true horizontal and 

vertical Motion, for obferving the Altitudes of the Sun or Stars 
in any Pofition, with which (having a good portable Pendulum) 
the Meridian and Lati tude of the Place will be readily determined ; 
which may be of great U f e on the Sea-Coaft, and in the Surveys 
of Countries. 

309 Equal Altitude Inftruments for obferving Stars of equal Heights , with 
which having a good portable Pendulum, the Meridian and Lati-
tude of a Place may be very accurately found. 

310 Tele/copes, fitted with a Micrometer for obferving the apparent Mag-
nitudes of the Sun, Moon , and Planets, with the Apulfes of the 
Moon and Planets to the fixed Stars. 

31 x M r . Gray's Inf t rument for drawing a Meridian Line and Telefcope 
for obferving the T i m e of the N i g h t by the Pole Star. 

312 Heliofcopes, or Inftruments for obferving the Spots in the Sun. 
513 ParrallaBick T'elefcopes. 
314 An Aftronomical Se£lor, which is a very commodious and accurate In-

ftrument, for taking fuch Differences of right Afcenfion and De-
clination, as are too large to be obferved thro ' a fixed Telefcope, 
being very ufeful for obferving the Places of the Planets or Comets 
when they are near any known Star. 

315 Meridian Telefcopes for correcting the Motion of a Clock or W a t c h , 
and finding the afcenfional Differences of any Objedts in the Hea-
vens, by taking the T imes of their Tranfi ts over the crofs Hairs. 
T h e Differences of Declination of two fuch Objedts as will pafs over 
the Apertures of the Telefcope, may bea l fo found. 

316 Large double Inftruments, containing two chief Parts connedted toge-
ther, having four feveral Motions, all moved by Rack W o r k . 
1. A circular Motion to fhew all horizontal Angles. 2. A Se-

micircular vertical Motion. 3. A circular equinodtial Motion, or 
for any Place at right Angles to the Vertical. 4. A Morion thro' a 
double Sextant, at right Angles to the T h i r d , that has a refracting 
Telefcope fixed to it. By this Inf t rument , all Angles, either ho-
rizontal, or of Elevation or Depreifion, the Azimuth and Alti-
tude of any Star, the Meridian and Lati tude of the Place, with 
the H o u r of the Day and Nigh t , are diredtly given ; alfo the right 
Afcenfion and Declination of the Moon , a Planet, Comet , or any 
Star, at one Obfervation ; which, if a Comet of quick Motion 
Should appear, may be repeated every five or fix Minutes, and 
thereby its Path well known. 

3*7 A 



Mathematical Inftrument s> &c. is i 
317 A new Ur.iverfal Sun Dial, having all the abovefaid four Motions 

but performed in a different Manner, with a particular and curious 
Contrivance for finding the T i m e of the Day , within a few Se-
conds of Time. 

318 Horizontal Sun Dials of all Sizes and Sorts, for Pedeflals in Gardens, 
or elfewhere. 

319 Portable Sun Dials of various Kinds. 
320 Gnomonick Polyhedrons, with feveral Faces, whereon various Kinds 

of Dials are projected of this Sort, that in the Privy-Garden, 
London, now gone to Ruin, was antiently the fineft in the World . 

321 Sutton's or Collins's Quadrants. 
322 Gunter's Quadrants, &c. 
323 T w o Hemifpheres, projected on the Plane of the Ecliptick, contain- -

ing all the Stars in Mr . Flamflead's Catalogue. 
324 T w o Hemifpheres on the Plane of the Equator, fhewing the right 

Afcenfion and Declination of the Stars in the fame Catalogue. 
325 T h e Zodiack, containing all the Stars in the W a y of the Planets, 

with Dr. Halley's Method for finding the Longitude at Sea. 
326 Planifpheres, or Projections of the celeftial Sphere, upon the feveral 

Planes, viz. that of Ptolemy, where the Plane of the Projection is 
parallel to the Equa to r ; that of Gemma Frifius, where the Plane 
of Projection is the Colure, or folftitial Meridian ; that of John 
de Royas, or Annelemma, whofe Plane of Projection is a Meridian, 
and Place of the Eye in the Axis of that Meridian, at an infinite 
Diftance ; that of M. de la Hire, the Plane of which Projection is 
alfo a Meridian, and Place of the Eye in that Point where the Divi-
fions of the Circles projected are fenfibly equal. 

327 Orreries, or Planetariums, cf about 12 Inches Diameter, which fhew 
the Motion of the Earth and Moon about the Sun. 

Orreries, about two Foot Diameter, which fhew the Motion of 
the Earth and Moon together, with the Inclination of the Moon 's 
Orbit, the Retrogradation of the Nodes. T h e annual and diurnal 
Motions of theFar th , and Motion of the Sun round his Axis, { 5 V . 

328 A Planetarium, about two Foot Diameter, with all the Motions of 
the laft Number, and the Addition of the two inferior Planets Mer-
cury and Venus, the former having its annual, and the latter both 
its annual and diurnal Motions. By this Inftrument the Situations 
of the Planets, with Refpect to the Earth at different T imes , as they 
appear direCt ftationary or retrogade, are plainly vifible, as is aifo 
the Eclipfes of the Sun and Moon, and the Vicifiitudes of the 
Seafons, &c. 

329 A Planetarium, of two Feet and an half Diameter, with all the 
Properties of the two foregoing Numbers , and the Addition of 



144 ^ Catalogue of 
t h e t h r e e f i i p e r i o r P l a n e t s , Mars, Jupiter, a n d Saturn, w i t h t h e i r 

a n n u a l M o t i o n s . 

q 3 0 A Planetarium o f a b o u t t h r e e F e e t a n d a n h a l f D i a m e t e r , h a n d -

i o m e l y o r n a m e n t e d , c o n t a i n i n g a l l t h e P a r t i c u l a r s o f t h e t h r e e 

f o r e g o i n g N u m b e r s , a n d t h e A d d i t i o n o f t h e d i u r n a l M o t i o n s o f 

Mars, a n d Jupiter, t o g e t h e r w i t h t h e M o t i o n s o f a l l t h e f e c o n d a r y 

P l a n e t s r o u n d t h e i r r e f p e f l i v e P r i m a r i e s i n t h e i r p r o p e r P e r i o d s , 

A l l t h e f e P l a n e t a r y M a c h i n e s a r e f o c o n f l r u f b e d , a s t o r e n d e r a l l 

t h e P h e n o m e n a ( t h e y a r e i n t e n d e d t o d e m o n f l r a t e ) v e r y e a f y a n d 

i n t e l l i g i b l e . 

3 3 1 T h e f a m o u s Glafs Sphere o f t h e R e v e r e n d a n d L e a r n e d D r . Long s 

I n v e n t i o n , w h i c h e x h i b i t s a t o n e V i e w b o t h t h e r e a l a n d a p p a r e n t 

M o t i o n o f t h e H e a v e n s . 

3 3 2 T h e Uranium i n v e n t e d b y t h e R e v e r e n d D r . Long. 
3 3 3 Agronomical Clocks, o r R e g u l a t o r s c a r e f u l l y p e r f o r m e d . 

3 3 4 A p a r t i c u l a r l y n e w a n d c u r i o u s M a c h i n e , c o n t a i n i n g a M o v e m e n t 

w h i c h p l a y s e i t h e r a n O r g a n , o r H a r p f i c h o r d , ( o r b o t h i f d é -

f i r e d ) i n a m a f t e r l y M a n n e r ; I h e w s t h e e x a é t T i m e o f t h e 

D a y a n d N i g h t , a n d f e t s a g o i n g a t r a n f p a r e n t F i r m a m e n t , 

w h i c h e x h i b i t s t h e a p p a r e n t r i f i n g , f o u t h i n g , a n d f e t t i n g o f t h e S u n , 

M o o n , a n d S t a r s , t h e i r r i g h t A i c e n f i o n s , D e c l i n a t i o n s , A l t i t u d e s , 

a n d A m p l i t u d e s , &c. t h e T i m e s o f t h e i r A p p e a r a n c e a n d D i f a p -

p e a r a n c e t o a n I n h a b i t a n t o n a n y P a r t o f t h e t e r r a q u e o u s G l o b e , 

t h e P l a c e o f t h e S u n a n d M o o n i n t h e Z o d i a c k , a n d a m o n g i t t h e 

f i x e d S t a r s , w h e r e b y t h e c o f m i c a l , h e l i a c a l , a n d a c h r o n i c a l R i f i n g s 

a n d S e t t i n g s t h e r e o f , a r e e a f i l y d i f c o v e r ' d , a n d t h e n a t u r a l a p p a r e n t 

F a c e o f t h e H e a v e n s , a t a l l T i m e s o f t h e D a y a n d N i g h t , a n d 

t h a t i n a n y p a r t i c u l a r P a r t o f t h e W o r l d , a n d m a n y o t h e r O b f e r -

v a b l e s o f t h e E a r t h , &c. I n f h o r t , i t i s a m o i l b e a u t i f u l , i n f t r u é t i v e , 

a n d o r n a m e n t a l P i e c e o f F u r n i t u r e , n o t u n w o r t h y t h e g r a n d e f t 

A p a r t m e n t i n a n y G e n t l e m a n ' s o r N o b l e m a n ' s H o u f e . 

3 3 5 A C O S M O T H E O R I O N , o r M a c h i n e , o f a n e w I n v e n t i o n , w h i c h a t p r e -

f e n t i s w i t h o u t a P a r a l l e l . 

I t i s a b o u t f o u r F e e t a n d a h a l f D i a m e t e r , f t a n d i n g u p o n a P e -

d e f t a l o f c u r i o u s W o r k m a n f h i p . 

' I n 

i t s C e n t e r t h e S u n i s f e e n t o p e r f o r m a R e v o l u t i o n a b o u t i t s 

o w n A x i s i n 2 5 D a y s , i t s A x i s b e i n g a t t h e f a m e T i m e i n c l i n e d 

t o t h e P l a n e o f t h e E c l i p t i c k , i n a n A n g l e o f 661 D e g r e e s . T h e 

o t h e r P l a n e t s , m o v e r o u n d i t , i n w h i c h M o t i o n , p a r t i c u l a r R e -

g a r d i s h a d b o t h t o t h e i r p r o p o r t i o n a b l e D i f t a n c e s a n d E c c e n t r i c i -

t i e s , a s w e l l a s t o t h e i r r e i p e f t i v e I n c l i n a t i o n i n t h e P l a n e o f t h e 

E c l i p t i c k . T h e i r p r o p o r t i o n a b l e T i m e s a n d M a g n i t u d e s a r e l i k e -



Mathematical Inftruments, &c\ i6% 
w i f e r e m a r k e d ( a c c o r d i n g t o t h e S y f t e m g e n e r a l l y r e c e i v e d a -

m o n g A f t r o n o m e r s ) a n d t h e P l a n e t s t h e m f e l v e s a r e f u r r o u n d -

e d b y a t r a n f p a r e n t F i r m a m e n t , w h e r e o n t h e f e v e r a l C o n -

i l e l l a t i o n s a r e d e l i n e a t e d , b y w h i c h M e a n s t h e V a r i e t y o f A f p e f t s 

t h e P l a n e t s a p p e a r u n d e r t o a S p e c t a t o r i n e i t h e r o f t h e m , 

w i t h R e f p e f t t o t h e i r M o t i o n s a n d S i t u a t i o n s a m o n g i l t h e f i x e d 

S t a r s , a r e p l a i n l y f e e n , f o m e t i m e s d i r e d t , f o m e t i m e s f t a t i o n a r y , 

a n d a t o t h e r T i m e s r e t r o g a d e . T h e E a r t h ( o n w h i c h t h e p r i n c i -

p a l K i n g d o m s a r e d e f c r i b e d , i s a c c o m p a n i e d b y a n a t u r a l H o r i z o n , 

a n d a r e p r e f e n t a t i v e I n h a b i t a n t , w h i c h m a y b e f e t t o a n y L a t i -

t u d e ) m a k e s i t s R e v o l u t i o n i n t h e P l a n e o f t h e E c l i p t i c k . B e f i d e s 

i t s d i u r n a l M o t i o n a b o u t i t s A x i s , i t s A x i s r e m a i n i n g p a r a l l e l t o 

t h a t o f t h e W o r l d , i h e w s t h e C a u f e s o f D a y a n d N i g h t , a n d t h e : 

M u t a t i o n s o f t h e S e a f o n s . R o u n d t h i s G l o b e r e v o l v e s t h e M o o n , 

i n a n i n c l i n e d e l i p t i c k O r b i t ( i n o n e o f w h o f e F o c i t h e E a r t h i s 

p l a c e d ) t h e A p f i d e s o f w h i c h a d v a n c e a n d r e c e d e e v e r y L u n a t i o n , 

f o a s t o p e r f o r m a M o t i o n i n C o n f e q u e n t i a i n i t s p r o p e r P e r i o d , 

w h i l f t t h e N o d e s m o v e r o u n d i n A n t e c e d e n t i a . T h e E c c e n t r i -

c i t y o f t h i s e l i p t i c k O r b i t , i s c o n t i n u a l l y c h a n g i n g i n t o a n e w C u r v e , , 

a n d i t s L a t i t u d e s b o t h n o r t h e r n a n d f o u t h e r n a r e f u l l y l h e w n . I t 

a l f o i h e w s t h e p e r i o d i c a l a n d f y n o d i c a l M o n t h , t h e f e v e r a l 

P h a f e s o f t h e M o o n , h e r A g e , a n d P l a c e i n t h e Z o d i a c k , w h i c h 

g i v e s a c l e a r I d e a o f t h e M a n n e r i n w h i c h l u n a r E c l i p f e s a r e o c c a -

f i o n e d , a n d m a y b e v e r y i n g e n i o u f l y d e m o n f t r a t e d . T h e T i d e s 

a r e a l f o a c c o u n t e d f o r i n a v e r y i n t e l l i g i b l e M a n n e r , a n d a s t h e 

O b f e r v a t i o n s o f t h e E c l i p f e s o f Jupiter's S a t e l l i t e s i s o f g r e a t U f e 

i n A i l r o n o m y , a p a r t i c u l a r R e g a r d h a t h b e e n h a d t o c o n f t r u f t 

t h e i r M o t i o n i n i n c l i n e d P l a n e s , a s w e l l a s t h o f e o f t h e S a t e l l i t e s 

o f Saturn a n d t h e i r D i f t a n c e s , M a g n i t u d e s , a n d t r u e P e r i o d s , 

a r e a l f o ( h e w n , t o g e t h e r w i t h t h e i r I m m e r f i o n s i n t o , a n d E m m e r -

f i o n s o u t o f t h e S h a d o w o f t h e i r r e i p e & i v e P r i m a r y . A C e l i d o g r a -

p h y o f Venus i s a l f o e x h i b i t e d . 

A l l t h e P l a n e t a r y B o d i e s a r e p u t i n M o t i o n a t o n c e , a n d t h e 

M o v e m e n t t h a t f e t s t h e m a g o i n g , i s r e g u l a r , a n d e a f y , a n d c a -

p a b l e o f b e i n g c o n t i n u e d f o r a v e r y c o n f i d e r a b l e T i m e . I n i h o r t 

t h e C o n t r i v a n c e o f t h e w h o l e M a c h i n e i s f u c h , t h a t a l l t h e P r o -

b l e m s o f A i l r o n o m y , G e o g r a p h y , & c . ( t h e P h y f i c k s e x c e p t e d ) 

m a y b e e i t h e r e x p l a i n ' d o r i l l u i l r a t e d b y i t . 

F I N I S . 












