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PKEFACE.

In the course of a varied analytical practice I

have often felt the want of a collection, in a con-

venient form, of factors, atomic weights, and other

useful data. To supply this want, I have collected

the matter which an every-day experience proved

to be useful, and the result is this little work.

In offering it to chemists, the author has no

expectation that it will be found faultless ; but he

hopes from the care with which the manuscript

was prepared, and from the rigorous comparison

with the original sources to which the proofs were

submitted, that the book will prove a trustworthy

companion to the working chemist, and an efficient

aid to the student in the laboratory. For the use

of the latter, certain portions have been especially

introduced; such are the analytical tables and the

part on chemical calculation ; in constructing the

former, the methods were chosen not so much
because of their intrinsic superiority, but because,

while being on the whole as good as others, they

are, owing to several circumstances, perhaps the

most widely used in school laboratories. For

the greater part of the matter relating to solu-

bility, I am indebted to Storer's < Dictionary of

Solubilities/ and for the Table of Boiling Points

and Vapour Densities to Watts' 1 Dictionary/ To

enumerate the sources both English and foreign
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CHEMISTS' POCKET-BOOK

Table of the Symbols, Atomic Weights, and Atomicitie
of the Elements.

Element.
Symbol
and

Atomicity.

Atomic
Weight. 1 Element.

Symbol
and

Atomicity.

Atomic

Aluminium .

.

A1IV 27-5 Chromium .

.

Cr
VI 52-5

Antimony .

.

Sb
v

122
1

Cobalt .

.

Co
VI 58-8

Arsenic Asv 75 Copper
i

CuTI
63-5

Barium Ba [I
137 ; Didymium .

.

D11
96

Bismuth Bi
v

208 ' Fluorine F1
19

Boron .

.

Bm 11 I Glucinum .

.

Be11 9-2

Bromine Br
1

80 Gold .

.

Au111
196-7

Cadmium .

,

Cd11 i

112
;

Hydrogen .

.

H 1

Cajsium ,

.

Cs1
133

!

Indium In
11

113 = 4

Calcium Ca11
40 Iodine I

m
127

Carbon CIV 12 Iridium Ir
VI

198

Cerium .

.

Ce
VI

92 Iron Fe
VI

56

Chlorine

1

CI
1

35-5 Lanthanum
i

L11
92
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8 CHEMISTS5

POCKET-BOOK.

Table giving the Atomic Weight of the Elements,
according to the latest determinations.

Namei
Atomic
Weight.——

Name.
Atomic
Weight.

Aluminium 27-3 Molybdenum .

.

95-6
Antimony 122-0 Nickel 58-6
Arsenic 74*9 Niobium .. 94-0
Barium . . „

»

136-8 Nitrogen .

.

14-01
Beryllium .

.

9-0 Osmium 198-6
Bidinuth 210-0 Oxygen 15-96
Boron ll'O Palladium .

.

106-2
Bromine 79'75 Phosphorus 30-96
Cadmium 111'6 Platinum 196-7
Caesium. .

.

133-0 Potassium .

.

39-04
Calcium 39-9 Rhodium .

.

104-1
11-97 Rubidium .

.

85-2
Chlorine 35-37 Ruthenium 103-5
Cerium .

.

]4l-2 Selenium 78*0
Chromium .

.

52-4 Silicon 28-0
Cobalt 58-6

! Silver 107-66
63'0

!

Sodium .

.

22-96
Didymium .

.

147-0
:
Strontium 87-2

Erbium .

.

169-0 ! Sulphur 31-98
Fluorine . . ,

.

19-1
|
Tantallum . . .

.

182-0
196-2 Tellurium .

.

128-0
Hydrogen .

»

Indium
1 Thallium 203-6

|

113-4 Thorium .

.

231-5
126-53 Tin 117-8

Iridium 196-7 Titanium 48
Iron 55-9 Tungsten .

.

184-0
Lanthanum 139-0 Uranium 240-0
Lead * , 0 > .

»

Lithium .

.

206-4 Vanadium 51-2
7-01 Yttrium . * . .

.

93'0
Magnesium 23-94 Zinc 64-9
Manganese .

.

54-8 Zirconium . . .

.

90'0
Mercury .

.

199-8

B 2
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5 chemists' pocket-book,

Atom, Volume, and Molecular Weight of the Elements
known in the state of vapour.

(After A. W. Hofmann.)

Name.
Symbol Symbol of Volume Molecular
of Atom. Molecule. Weight. Weight.

Hydrogen H
? 3 1 2

Arsenic , . »

.

As As4 150 300
Br Br2 80 160
Cd Cd 56 112
CI Cl2 35*5 71
I 127 254
Hg Hg 100 200
N N 2 14 28
0 16 32

Phosphorus P P
2

62 124
Se Se2 19 158
S s2 32 64

Table for the Estimation op various Substances by
weighing the c0 2 evolved.

Substance. Sought. Factor. Logarithm.

Sodium carbonate
(crystallized).

Potassium carbonate
Manganese peroxide

Nitric anhydride
Hydrochloric acid .

.

Sulphuric anhydride,

Na?C03

+ 10H 2O
K2C03
Mn02

C2H40 2
N 205
HCl .

S03

6-5000

3-1409
•9886

1-364
1-228
•830

1-1137

0, 81291

0, 49705

T, 99502
0, 13481
0, 08920
T, 91908
0, 05576
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7 chemists' pocket-book.

TRANSFORMATION OF COLUMNS OF WATER INTO COLUMNS
of Mercury.

Millim.
of

Water.

Millim.
of

Mercury.

Millim.
of

Water.

Millim.
of

Mercury.

Millim.
of

Water,

Millim.
of Mer-
cury.

Millim.
of

Water.

Millim.
of Mer-
cury,

1 •074 8 •59 35 2-58 65 4-80
2 •15 9 •66 40 2-95 70 5-17
3 •22 10 •74 45 3-32 75 5-54
4 •30 15 1-12 50 3-69 80 5-90
5 •37 20 1-48 55 4'06 85 6-27
6 •44 25 1*84 60 4-43 90 6-64
7 •52 30 2-21

Various Useful Data.

To reduce specific gravity with regard to air to specific
gravity with regard to hydrogen, multiply by 14-438.
To reduce specific gravity with regard to hydrogen to

specific gravity compared to air, multiply by • 06926.

To reduce weight in air to weight in vacuo :

P = weight required in vacuo.

q = weight in air.

V = volume of body weighed.
v = volume of the weights.
s = specific gravity of air (weight of one cubic unit).

P = 2Xs(V-r)
To find the area of a circle

:

a = area. r = radius.
tt — 3 -1415926. a — irrK

To find the contents of a sphere = c

:

C = 4-1888 »*.

To find the contents of a cylinder = c

:

c = area of base X height.

To find the contents of a rectangular vessel = o

:

a = length of one side. h = height.
t> = length of other side. c = a X b X h.

To convert the degrees of Twaddle's hydrometer into
specific gravity, multiply by 5, and add 1000 ; this gives the
specific gravity with reference to water as 1000.
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9 chemists' pocket-book.

Useful Data—continued.

To find the quantity of oxygen by volume
corresponding to 1 part by weight of nitrogen,
multiply by -2730071.
To find the quantity of nitrogen by weight

corresponding to 1 part by volume of oxygen,
multiply by 3-6629154.
To find the quantity of oxygen by weight cor-

responding to 1 part by volume of nitrogen, mul-
tiply by -3792848.

Faotoes used in Organic Analysis.

Weight of H
20 divided by 9 or multiplied by

'1111 = Hydrogen.
Weight of 002 multiplied by T\ = Carbon,

Formula for the Estimation of Nitrogen by

Volume.

w = weight of Nitrogen.
v — volume of Nitrogen.

p = pressure corrected for tension of aque-
ous vapour.

t = temperature in degrees 0.
•0012562 xv xpw —
(1 + -00367 0760°

it i n -0012562
For value of log.

^r
_____, see Table .
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11 chemists' pocket-book.

Table of Coefficients, &c.—continued.

Element. Found. Form. HOUgJQl. r onii.

"Ravin nn xjul y ic*

Baric sulphate
Bariccarbonate
Baric silico-

liuuriuc.

BaO
BaS04
baC03

BaF2 ,
SiF4

Burium
Baryta
Baryta
Baryta

Fa
BaO
BaO
BaO

•89542
•65665
'77665
•54839

Bismuth .

.

Bismuthous
oxide.

Bi203 Bismuth Bi 2 •89655

Boron .

.

Boracic
anhydride.

B203 Boron B2
•31429

Bromine .

.

Argentic
bromide.

AgBr Bromine Br •42560

\^£LU.llllvr UA1UC CdO Cadmium Cd •87500

Calcium .

.

Lime (calcic

oxide).

Calcic sulphate
! 1 n i r* o '\rl^nn n tip

CaO

CaS04

Calcium

Lime
Lime

Ca

CaO
CaO

•71429

•41176
•56000

Carbon .

.

Carbonic
anhydride.

Calcic

carbonate.

co2

CaC03

Carbon

Carbonic
anhydride.

C

co2

•27273

•44000

Chlorine .

.

Argentic
chloride.

Argentic
chloride.

AgCl

AgCl

Chlorine

Hydro-
chloric acid.

CI

HC1

•24724

•25421

Chromium

i

Cobalt .

.

Chromic oxide
Chromic oxide

Plumbic
chromate.

Cr203
Cr203

PbCr04

Chromium
Chromic

anhydride.
Chromic
anhydride.

Cr2
2U1U3

Cr0 3

•68619

1 oiool

•31062

Cobalt

Cobaltic inter-

mediate oxide.

Co

Co12019

Cobaltous
oxide.

Cobalt

CoO

Co12

1-27119

•69991
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13 chemists' pocket-book.

Table op Coefficients, &c.—continued.

Element. Found. Form. Sought. Form. Coefiic,

Lead (con-

tinued).
Plumbic
chloride.

Plumbic
sulphide.

PbCl2

PbS

Plumbic
oxide.

Plumbic
oxide.

PbO

PbO

•80239

•93305

Lithium .

.

Lithiccavbonate
Lithic sulphate

Lithic
phosphate.

Li 9C0 3

Li 2S04
Li3P04

Lithic oxide
Lithic oxidf
Lithic oxide

Li 20
Li 90
Li20

•40541

•27273
•38793

Magnesium Magnesic oxide
Magnesic
sulphate.

Magnesic
pyrophosphate.

MgO
MgS04

Mg2P207

Magnesium
Magnesic
oxide.

'

Magnesic
oxide.

Mg
MgO

2MgO

•60000
•33350

•36036

Manganese Manganous

Trimanganic
tetroxide.

Manganic oxide
Manganous
sulphate.

Manganous
sulphide.

Manganous
sulphide.

MnO

Mn 304

Mn 203

MnS04

MnS

MnS

Manganese

Manganese

Manganese
Manganous

oxide.

Manganous
oxide.

Manganese

Mn

Mn3

Mn 9

MnO

MnO

Mn

•77465

•72052

•69620
•47020

•81609

•63218

Mercury.

.

Mercury

Mercury

Mercurous
chloride.

Mercuric
sulphide.

2Hg

Hg

Hg2Cl2

• HgS

Mercurous
oxide.

Mercuric

Mercury

Mercury

Hg20

HgO

2Hg

Hg

1-04000

1-08000

•84940

•86207

Nickel .

.

Niekelous oxide NiO Nickel Ni •78667

Nitrogen .

.

Amnionic pla-

tinic chloride.

2NH4CI,
PtCl4 .

Nitrogen N2
•06271
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Table of Coefficients, &c.—continued.

Element. Found. Form. Sought. Form. Coeffic.

Oxygen
•

OlllCIC blU2 Oxygen u2
(continued). anhydride.

ingenue oxicie a rt nAg2U vxygen U uboyp
boaic oxicie Na20 Uxygen U zoolu

Dtroniic oxiue otU Uxygen U . 1 FL A K f1J.040V

oiannic oxiae SnOo uxygen r\

w ater ±i 2U uxygen o
2

u
yjincic oxiae Uxygen u iy 740

Phosphorus Phosphoric P205 Phosphorus ?2 •4366S.

anhydride.
Magnesic Mg2P207 Phosphoric P2O5 •63964

pyrophosphate. anhydride.
Magnesic MgP207 • • 2P04 •85585

pyrophosphate.
Ferric Fe2P208 Phosphoric P2O5 •4702<

phosphate. anhydride.
jrnospnoric zrU4
annyui ine.

Argentic A ~ ~DP\Ag3P(-)4 Phosphoric C 1 205)^ I6y4v
phosphate. anhydride.
Uranylic TT T) nU4P2U11 Phosphoric P2O5 ' 19910

pyrophosphate

.

anhydride.
Argentic Phosphoric P2O5

pyrophosphate. anhydride.

Potassium Potassic oxide K20 Potassium K2
•83018

Potassic K2S04 Potassic K20 •5408C
sulphate. oxide.

Potassic nitrate KNO3 Potassic (K20) •46590

oxide.

Potassic KC1 Potassium K •52445

chloride.

Potassic KC1 Potassic •63173
chloride. oxide.

Potassic pla- 2KCI, Potassic K20 •19272
tinic chloride. PtCl4 . oxide.
Potassic pla- 2KC1, Potassic 2KC1 •30507
tinic chloride. PtCl4 . chloride.
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Stochiometry, or Chemical Calculations.

Conversion of Thermometer Degrees.

°C to °R, multiply by 4 and divide by 5.

oS i°
°3 mul*iply hJ 9, divide by 5, then add 32.K to °0, multiply by 5 and divide by 4.

o5 1° oE'
multiPiy hJ 9

>
divide by 4, then add 32.

* to K, first subtract 32, then multiply by 4 and
divide by 9.

°F to °C, first subtract 32, then multiply bv 5
and divide by 9.

J
'

2b ;?wc? #l<? Percentage Composition having the Formula
given.

Find the molecular weight from the formula
then

Molec^rweight_ Weight of constituent In a molecule.
100 Percentage of constituent.

Or we may proceed thus

:

Multiply the atomic weight of the element by
1, 2, 3, &c, according to the number of atoms of
the element there are in the molecule

; multiply
the number thus obtained by 100, and divide by
the molecular weight.

To find the Weight of any Element contained in any
given Weight of a Compound Substance.

Molecular weight _ Weight of constituent in a molecule.
Given weight Reqiiked weight."

Or, Multiply the atomic weight of the element

Ii 2
'
3

'
&C" according to the number of atoms

of the element there are in the molecule ; mul-
tiply the number thus obtained by the given
weight, and divide by the molecular weight.

c



•pnira ui enioq 9q |snin

•e^p Sutmo|xoj gqj, 'uoi^iodoid gjdrais jo pi^ 91^
q^iM poq^gni siq; i*q pgAjos A*jipT3g.i si ragjqoid Any
\tnodi3A jo s3inri[0A g pire gtraojqo jo OTftrqoA

X PIOta* sisS piOB oi.io[qoojp^q jo sorarqoA f

m
ram cn 9st m £8m m

zKOZ + z\0 + Z\DUM = IQH* + ^O^If

: snq^ '(guo wsvfl.

oiora si's 9X9T$ ji) 9{ii09"[oni qoi39 joj CD uSis gq^
o^tiai ^onpo.id stioqs'bS gqq. q^gn.igpun pire 'gStreqa

t'eoitctgqo 9q; Suiss9.idx9 uoi^nbg 9T\i 9$i.ij^

'Sdsv-Q fo S9iunpj_ duiapaui siudiqoaj daps ox

*p8jral)8.1 P9AJOAUT 'U9A!§ paA"[OAUI

eocreis ssinosioxn jo eouE^sqns soinoayora jo
»qns -[BU : jaquinj^ X oout^s I Suyvinsaj: : isqran]^ X soutfjs

•iSnojo -qns "[buiSijo jo jo -qns Supjnsaa jo

H9q^ igStTBqo

fBonnaqo 9qij. Stiissg.idxg noi^nBo qt{% g^i.iA\,

'doiwysqng r> fo ?v6i9^\_ uoatB v l9onpoud uo '^vudqi}

'ppifi, 0} pddiiibdd 90uv!}sqng » fo P[Bpj^ q\[% puif ox

•S.T9J9I xp'Bd qorqA\ 0% pqinA*s gqi xijgjd s.igqrarm

9{oqAi 9S9q^ 03. ptre 'sigqumu gjoqAi ui noi^jgi
^sgjdims Ji9q^ 0; ragq^ gonpgi s.tgqranti gjoqAi

3011 0.113 S}.u9i!}onb gq:j. jx t^9A\0[ gq^j. A*q pgure;

-qo snq^ s.Tgqrrma oi\% i[ts gpuip pue 'epsraiogp

jo sgoiqd 99.rq^ 0% ^neraajo ^qq. jo ^qSi9Ai oimo^
9q^ iq ^ngiiiop qo'eg jo eS^neo.iad.eq^ 9piATQ

"UOlflSOduiOQ dBw}U90U9c[
S3.1 uiouf FipoQ v fo vfnw.uotf pouidm^ puif ox

8T



19 chemists' pocket-book.

occupies 11-2 litres, at 0° 0. and 760 mm. pressure,
but As and P occupy 5 • 6 litres, and Hg occupies
22-4 litres.

F

A molecular weight of a compound taken in
grams occupies 22*4 litres, unless the vapour
density of the compound is abnormal.

1 litre of hydrogen weighs 1 crith = • 0896 gram.

Formula for Correcting the Volume op
Gases for Temperature and Pressure.

V = original volume.
V' = corrected volume.
t = original temperature 0°.

t' = final temperature 0°.

P = original pressure.
P' —. final pressure.

V _ (273 + t) P'

V ~
(273 + f) P

"

Formula for Keducing Gaseous Volumes in
the Analysis of Gases.

V'= correct volume.
V = volume found in the table, and corresponding

to the observed height ofthe mercury in the ei\-
diometer, the meniscus error being included.

B = height of barometer.
B'= difference of level between the two surfaces

of mercury.
t = temperature in °0.

V = tension of aqueous vapour in mm. of mercury

Tl -T7-/- V x (B --B'- V)liien
"76olT^"Toos^o' where 760

mm. is taken as the normal pressure ; if 1000 mm
is taken, substitute 1000 for the 760 'in the above
formula.

c 2
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When the whole of S03 is converted into
BaS0

4 ,
x will remain unaltered, but y will be

233
increased in the proportion

; therefore
136

233
X +

136
V = W '> PI

where w' is the weight of the resulting BaS0
4 .

Now, subtracting equation [1J from [2], we get
233
fTjri V y = w — w; that is,
loo

hence

w — w
V =

233
~

136
~

from which the percentage of y can be found.
When the mixture consists of K

2S04 and
Na

2S0 4 ,
x = Na

2SQ 4 , y = K2S04 ; therefore

x + y = w, [1]
and

233 233 ,

ro
_

233
Multijging [1] Ay— , we get

233 233 233

14S * + 142
y = 142

[3]
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Weights and Measuees of the Metrical
System.

1 milligram
1 centigram
1 decigram
1 gram

1 decagram
1 hectogram
1 kilogram

Weights.

•001 gram.
•01 gram.
*1 gram,

weight of a cubic centimetre of

water at 4° 0.

10*000 grams.
100-000 grams.

1000-000 grams.

1 millilitre

1 centilitre

1 decilitre

1 litre

Measures of Capacity.

— 1 cubic centimetre, or the

measure of 1 gram of water.

= 10 cubic cent.

= 100 cubic cent.

= 1000 cubic cent.

1 millimetre

1 centimetre

1 decimetre
1 metre

Measures of Length.

— '001 metre.
= *01 metre.

— -1 metre.
= the ten millionth part of a

quarter of the earth's meridian.
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Milligram
Centigram

Decigram

Gram

• « • •

* • • •

Ox
.

A
. . .

rf^ Cn t-1 O
CO Oi >—

'

bO CO ^ Ol
CO to CO rf^

tn CO to CO

In

English

Grains.

•000032•000322•003215•032151

In

Troy

Ounces.

•0000022•0000220•0002205•0022046

In

Avoirdu-

pois

Pounds.

•0000000•0000002•0000020•0000197

In

Cwts.

•0000000•0000000•0000001•0000010

In

Tons.

s
wMQ

>
03
d
w
w
O

i—

t

w
3

p
t—

<

o
0

o
0
cr

O
cr

II

CO
CO

Oi

O

cr
•

o

CJl

CO

Or
CO

ft)

QQ

a
S
cr

o

to
00

CO

CO

to
o
0
cr
o

a>
a
i—i.

B

Milli]
Litre

litre

or

or

cub.

s &

cent,

im.

• •
• •

•06103

61-02705

In

Cubic

j
Inches.

•000035'035317

1

In

Cubic

Feet.

00176•76077
InPints.

•0002201•2200967 inGallons.

•0000275•0275121 InBushels.
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WEIGHTS AND MEASURES.

drachms, ozs. lb;

Avoirdupois Weight.

, .„ French
qrs. cwts. ton.

grarornes .

1= "0625= '0039= -000139= -000035= ' 00000174=1 -771846

16= l= -0625=-00223 =-000558=-000028 =28'34954
256= 16= 1 =-0357 ='00893 =-000447 =453*59
7168= 448= 28 =1 ='25 =-0125 =12,700
28672= 1792= 112 =4 =1 ='05 =50,802
573440=35840=2240 =80 =20 =1 =1,016,048

Troy Weight.

grains, dwts. ozs. lb.

1= -04167= -00208= -0001736

24=1 = -05 = -004167

480=20 = 1 = -0833

5760=240 =12 = 1

175 lbs. troy = 144 lbs. avoirdupois.

lbs. avoirdupois X -82286 = lbs. troy.

lbt. troy .. x 1*2153 = lbs. avoirdupois.

French
grammes.

= -0648

= 1-555
= 31-1035
=373-242

Long Measure.

ins. feet. yards. fath. poles. furl.

l=-083 =02778= 0139=-005 = •000126

12= 1 = •333 =1667=-0606= •00151

36= 3 = •5 =-182 = •00454

72= 6 = 2 = 1 =-364 = •0091

198= 16£= 5i= 2|= 1 = •025

7920= 660 = 220 = 110 = 40 = 1

63360=5*280 — 1760 = 880 = 320 = 8

mile.
French
metres.
: -0254

=•0001894= -3048

=•000568 = -9144

•001136 = 1-8287

=•003125 = 5-0291

=•125 = 201-16

=1 =1609'315
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Table for the Conversion op Grams into Grains.

(Contributed by Mr. W. Dawson.)

Grms. Grains. Grms. Grains. Grms. Grains,
j |

Grms* Grains. Grms. Grains.

l'OOO 15-432 •960 14' 815 '920 14- 197 •880 13* 580 •840 12- 963
•999 15-416 •959 14- 799 •919 14* 182 •879 13- 565 •839 12- 947
•998 15-401 •958 14- 784 •918 14- 166; •878 13* 549 •838 12" 932
•997 15-386 •957 14' 768 •917 14- 151 •877 13' 534 •837 12" 916
•996 15-370 •956 14- 7531 •916 14- 136! •876 13- 518 •836 12" 901
•995 15-355 •955 14* 737 •915 14' 120

j

•875 13* 503 •835 12" 886
•994 15-339 954 14- 722 •914 14- 105! •874 13' 487 •834 12" 870
•993 15-324 •953 14" 707 •913 14- 089 •873 13- 472 •833 12 855
•992'15'308 •952 14 691 •912 14- 074| •872 13" 457 •832 12" 839
•991115-293 •951 14 676 •911 14" 058j •871 13" 441 •831 12" 824
•990|15 -278 •950 14 660 •910 14 043! •870 13" 426 •830 12" 808

•989U5-262 •949 14 645 •909 14 028
j

•869 13" 410 •829- 12" 793
•988il5'247 •948 14 629 •908 14" 012! •868 IS- 395 •828 12" 778
•987 15-231 •947 14 614 •907 13 997 •867 IS" 379 •827 12" 762
•986 15-216 •946 14 599 •906 13" 9811 •866 13" 364 •826 12 747
•985 15-200 •945 14 583 •905 13-966 •865 13 349 •825 12 731
•984 15-185 •944 14 568 •904 13 950 •864 13 333 •824 12 716
•983 15-169 •943 14" 552 •903 13 935 •863 13 318 •823 12 700
•982 15-154 •942 14 537 •902 13 920 •862 13 302 •822 12 685
•981 15-138 •941 14 521 '901 13 904 •861 13-287 •821 12 670
•980 15-123 •940 14 506 •900 13 889 860 13 271 •820 12 654
•979 15-108 •939 14 491 •899 13 873 859 13 256 '•819 12 639
•978 15-092 -938 14-475 •898 13 858 •858 13 241 •818 12 623
•977 15-077 •937 14 •460 •897 13 842 •857 13 •225 •817 12 608
•976 15-061 •936 14 •444 •896 13 •827 856 13 •210 •816 12 •592
•975 15-046 •935 14 •429 •895 13 •812 •855 13 •194 •815 12 577
•974 15-031 •934 14 •413 •894 13 •796 •854 13 •179 •814 12 562
•973 15-015 •933 14 •398 •893 13 •781 •853 13 •163 •813 12 •546
•972 15-000 •932 14 •383 •892 13 •765 •852 13 •148 •812 Lit OoJL

•971 14-984 •931 14 •367 •891 13 •750 •851 13 133 •811 12 515
•970 14-969 i/OU 14 •352 OiIU 13 •734 13 •117 0 X u 12 •500
•969 14-954 •929 14 •336 •889 13 •719 •849 13 •102 •809 12 •484

•968 14-938 •928 14 •321 •888 13 •704 •848 13 •086 •808 12 •469

•967 14-923 •927 14 •305 •887 13 •688 •847 13 071 •807 12 453
966 14-907 •926 14 •290 °886 13 •673; •846 13 055 •806 12 •438

•965 14-892 •925 14 •275 •885 13 •657 •845 13 •040 •805 12 •423
•964 14-876 •924 14 •259 •884 13 •642; •844 13 •025 •804 12 •407
•963 14-861 •923 14 •244 •883 13-626| •843 13 •009 •803 12 •391
•962 14-845 •922 14 •228 •882 13 '611 •842 12 994 •802 12 •376

•961 14*830 921 14 •213 •881 13 •595 •841 12 978 •801 12 •361
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Table for toE Conversion of Grams into GRAi$s-*-continue<i.

Grins.

-———

r

Grms.!

T

Grains. Grms. Grains Grms. Grains. Grms. Grains.

•600 9*259 •560 8-642 •520 8' 025 •480 7* 407 •440 6-790
•599 9-244 •559 8*636 •519 8' 009 •479 7- 392 •439 6-775
•598 9-228 •558 8*621 •518 7* 994 •478 7* 376 •438 6-759
•597 9-213 •557 8*606 •517 7* 978 •477 7* 361 •437 6-744
•596 9-197 •556 8*590 •516 7' 963 •476 7* 346 •436 6-728
•595 9*182 •555 8*574 •515 7 947 •475 7- 330 •435 6 '713
•594 9-167 •554 8*559 •514 7 932 •474 7 315 •434 6-698
•593 9-151 •553 8*543 •513 7 917 •473 7 300 •433 6-682
•592 9*136 •552 8*518 •512 7 '901 •47'2 7 '284 •432 6-667
•591 9-120 •551' 8*503 •511 7 •886 •471 7 268 •431 6*651

•590 9-105 •550 8*488 •510 7 •870 •470 7 253 •430 6-636
•589 9-089 •549 8*472 •509 7 •855 •469 7 238 •429 6-620
•588 9-074 •548 8*457 •508

lm

7 •839 •468 7 222 •428 6-605

•587 9-058 •547 8*441 •507 7 •824 •467 7 •207 •427 6-589

•586 9-043 •546 8*426 •506
Lm

7 •808 •466
lm

7 •191 •426 6-574
•585 9-028 •545 8-410 •505 7 •793 •465

lm

7 176 •425 6-559

•584 9-012 •544 8*395 •504 7 •778 •464 7 •160 •424 6-543
•583 8-997 •543 8*379 •503 7 •762 •463

lm

7 •145 •423 6-528
•582 8-981 •542 8*364 •502 7 •746 •462

km

7 •130 •422 6-512
•581 8-965 541 8*349 '501 7 *731 •461 7 •114 •421 6-497
•580 8-950 •540 8*333 •500

Lm

7 •716 •460
lm

7 •099 •420 6-481

•579 8-935 •539 8*318 •499
lm

7 •700 •459
lm

7 •083 •419 6-466

•578 8-920 •538 8-302 •498
lm

7 •685 •458 7 •068 •418 6-450

•577 8-904 •537 8*287 •497
lm

7 •670 •457
lm

7 •052 •417 6-435

•576 8-889 •536 8*271 •496 7 •654 •456
Lm

7 •037 •416 6-420

•575 8*873 •535 8*256 •495
Lm

7 •639 •455 7 •021 •415 6-404
'

•574 8-858 •534 8*241 •494 7 •623 •454
' mm

7 •006 •414 6-389
'

•573 8-842 •533 8*225 •493 7 •608 •453 6 •991 •413 6-373

•572 8-827 •532 8*210 •492 7 •592 •452 6 •975 •412 6-358

•571 8-812 •531 8*194 •491 1 •577 •451 6 •960 •411 6-342

•570 8-796 •530 8-179 •490 7 •561 •450 6 •944 •410 6-327

•569 8*781 •529 8*163 •489 7 •546 •449 6 •929 •409 6*312

•568 8-765 •528 8*148 •488 7 •531 •448 6 •913 •408 6*296

•567 8-750 •527 8*133 •487 7 •515 •447 6 •898 •407 6*281

•566 8-7B4 •526 8*117 •486 7 •500 •446 6 •883 •406 6*265

•565 8*719 •525 8*102 •485 7 •484 •445 6 •867 •405 6-250

•564 8*704 •524 8*086 •484 7 •469 •444 6 •852 '404 6*234

•563 8*688 •523 8*071 •483 7 454 •443 6 •836 •403 6*219

•562 8*673 •522 8-055 •482 7 436 •442 6 •821 •402 6*204

•561 8*657 •521 8-040 •481 7 423 •441 6 •805 •401 6*188

b
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Table for the Conversion of Grams into Grains—continued.

Grms. Grains. Grms. Grains. Grms. Grains. Grms. Grains. Grms. Grains.

•200 3-086 •160 2-470 •120 1-852 •080 1-234 •040 0*617
•199 3-071 •159 2-454 •119 1-836 •079 1-219 •039 0-602
•198 3-055 •158 2-438 •118 1-821 •078 1-204 •038 0-586
•197 3-040 •157 2-423 •117 1-805 •077 1-188 •037 0-571
•196 3-025 •156 2-407 •116 1-790 •076 1-173 •036 0-555
•195

]

3-009 •155 2-392 •115 1-775 •075 1-157 •035 0-540
•194 2-994 •154 2-376 •114 1-759 •074 1-142 •034 0-525
•193

1
2-978 •153 2-361 •113 1-744 •073 1-126 •033 0-509

•192 2-963 •152
!
2-346 •112 1-728 •072 l'lll; •032 0-494

•191 2-947 •151
j

2-330 •111 1-713 •071 1-096 •031 0-478
•190 2-932 •150; 2-315 •110 1-697 •070 1-080 •030 0-463
•189 2-917 •149 2-299 •109 1-682 •069 1-065 •029 0-447
•188

j
2-901 •148 2-284 •108 1-667 •068 1-049 •028 0-432

•187 2-886 •147 2'268 •107 1-651 •067 1-034 •027 0-417
•186 2-870 •146 2-253 •106 1-636 •066 1-018 •026 0-401
•185 2-855 •145 2-238 •105 1-620 •065 1-003 •025 0-386
•184 2-839 •144 2-222

|

•104 1-605 •064 0-987 •024 0-370
•183 2-824 •143 2-207 •103 1-589 •063 0-972 •023 0-355
•182 2-809 •142 2-191 •102 1-574 •062 0-957 •022 0-339
•181 2-793 •141 2-175 •101 1-559 •061 0-941 •021 0-324
•180 2-778 •140 2-160 •100 1-543 •060 0-926 •020 0-309
•179 2-762 •139 2-145 •099 1-528 •059 0-910 •019 0-293
•178 2-747 •138 2-130 •098 1-512 •058 0-895 •018 0*278
•177 2-731 •137 2-114 •097 1-497 •057 0-880 •017 0-262
•176 2*716 •136 2-099 •096 1-481 •056 0-862 1 •016 0-247
•175 2-701 •135 2-083 •095 1-466 •055 0-849 •015 0-231
•174 2*685 •134 2-068 •094 1-451 •054 0-833 •014 0-216
•173 2-670 •133 2-052 •093 1-435 •053 0-818 •013 0-200
•172 2-654 •132 2-037 •092 1-420 •052 0-802 •012 0*185
•171 2-639 •131 2-021 •091 1-404 •051 0-787

1

•011 0-170
•170 2-623 •130 2-006 •090 1-389 •050 0-772

j

•010 0-154
•169 2-608 •129 1-991 •089 1-373 •049 0-756 •009 0-139
•168 2-592 •128 1-975 •088 1-358 •048 0-741 •008 0-123
•167 2-577 •127 1-960 •087 1-342 •047 0-725 •007 0-108
•166 2-562 •126 1-944 •086 1-327 •046 0-710 •006 0-092
•165 2-546 •125 1-929 •085 1-312 •045 0-694 •005 0-077
•164 2-531 •124 1-913 •084 1-296 •044 0-679 •004 0-062
•163 2-515 •123 1-898 •083 1-281 •043 0-663 •003 0-046
•162 2-500 •122 1-883 •082 1-265 •042 0-648 •002 0-031
•161 2-484 •121 1-867 •081 1-250 •041 0-633 •001

I

0-015

1) z
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Table for the Conversion, &G.-^conihued.

Grains. Grams. Grains.' Grams. Grains. Grams.

21 1- 3608 51 8* 3047

—^ 1

81 5 •2487
22 l:,4256 52 3- 3695 82 5 •3135
23 l

• 4904 53 3* join
4343 83 5 3783

24 l
• 5552 54 3* 4991 84 5 •4431

OK25 l* b200
!

55 3' 5639 8o 5 •5079
2b l 6848 56 3 6287 86 5 •5727
art27 l '7496 57 3 6935 87 5 6375
28 l '8144 58 3 7583 88 5 7023
2y l •8792 59 3 8231 89 5 7671
OAou l '9440 bO 3 8879 90 5' 8319

31 2 0088 61 3 9527 91 5 8967
32 2 •0736 62 4 0175 92 5- 9615
33 2 'ld84 63 4

Anno
0823 93 6 0263

34 2 20o2 64 4" 1471 94 6 0911
do 2 2680 bo 4 2119 95 6* 1559
OO 2 nonooo28 bb

A

4 2767 96 6
£""V /-i nf

2207
o7 2 3976 67 4 3415 97 6* 2855
OOOO 2 '4624 b8 4 '4063 98 6* fi ^ An

3503
OA 2 ' 5272 69 4 47ll 99 b' 4151
A A 2 "5920 70

A
4 •5359 100 6 4799

41 2 •6568 71 4 •6007 101 6 5447
42 2 •7216 72 4 6655\J V->uu 102 6" 6095
43 2 •7863 73 4 •7303 103 6- 6743
44 2 •8511 74 4 •7951 104X V X 6 7391
45 2 9159 75 4 8599 105 6- 8039
46 2 9807 76 4 9247 106 6" 8687
47 3 0455 77 4 9895 107 6' 9335
48 3 1103 78 5 0543 108 6 9983
49 3 1751 79 5- H9l 109 7' 0631
50 3 2399 80

j

5- 1839 110 7' 1279
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Table showing Equivalent Rates per Lb., Cwt.,
and Ton.

Per lb. Per cwt. Per ton. Per lb. Per cwt.
! Per ton.

a. 0
Ot lit s.

j
a. 1' d. s. a.

i
£ s. d.

2 4 2M a fto 6k
6£

Do At DO o Qo
X 4 8 Ax A

i. DU Qo finDU 1 Q A
<k

* 7 o 7 n n 6| Do U DO U u
l 9 4 q a aO 1 DO t DO D Qo
i* 11 8 11X J. 1 ^ A

*X n R1D <
oo RlD i

A
4:

i*

if

14 o 14 n n *7f> nU In U U
16 4 16 «

(J
; n ^9

i £ At *79
1 it 0 QO

2 18 8 18 13
;

8 14. Oo 1A. lo A
<fc

24 21 o 21 0 o
i 8± 11 DU 11 U AU

24 23 4 23 6 8
! 84 1<)

< y D QO

2f 25 8 25 13 4 8| o -L
QO o X jLO

3 28 0 28 0 0
!

9 84 0 84 0 0
34 30 4 30 6 8 ' 9i 86 4 86 6 8
3* 32 8 32 13 4 9* 88 8 88 13 4
3£ 35 0 35 0 0 91 91 0 91 0 0
4 37 4 37 6 8 93 4 93 6 8
4£ 39 8 39 13 4 104 95 8 95 13 4
4* 42 0 42 0 0 104- 98 0 98 0 0
4f 44 4 44 6 8 lOf 100 4 100 6 8
5 46 8 46 13 4

!
ii 102 8 102 13 4-

5i 49 0 49 0 0
;

in 105 0 105 0 0

H 51 4 51 6 8
\

"* 107 4 107 6 8
51 53 8 53 13 4

! llf 109 8 109 13 4
6 56 0 56 0 0

|

12 112 0 112 0 0

Decimal Equivalents of Pence and Shillings.

Pence. Shillings. Pence. Shillings. Pence. Shillings.

•04166 4* .

.

= -3750 84 .

.

= -70832
1 .. •08333 5 .. = -41666 9 .. = -75

u .. •125 U .. = -45833 = -79166
2 .. •16666 6 .. = -5 10 .. = -83333
2* .. •20832 64.. = -54166 104 .. = -8750
3 .. •25 1 .. = '58333 • n .. = -91666
3j .. •29166 f4.. = '6250

|

114 = -95833
4 •33333 8 .. = -66666

!
12 .. = 1-0000
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|
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Table for the Conversion of Percentage into
Cwts. and Lbs. per Ton, and into Lbs. per
Cwt.

x^er
Per Ton. Per Cwt.

± er
Per Ton. Per Cwt.

Cent.
Cwts. Lbs. Lbs.

Cent.
Cwts. Lbs. Lbs.

1 22 4 1 •12 26 5 22 4 29 •12

2 44 8 2 •24 27 5 44 •8 30 •24

3 67 '2 3 •36 28 5 67 •2 31 •36

4 89 6 4 •48 29 5 89 •6 32 •48

5 1 0 5 •60 30 6 0 33 •60

0 1 22 4 6 •72 31 6 22 •4 34 •72

7 1 44' 8 7 •84 32 6 44 •8 35 •84

8 1 67" 2 8 96 33 6 67 2 36 •96

9 1 89' 6 io- 08 34 6 89 •6 38 •08

10 2 0 ii ' 20 35 7
• 0 39 •20

11 2 22' 4 12' 32 36 7 22 4 40 32
12 2 44- 8 13' 44 37 7 44 8 41' 44
13 2 67- 2 14' 56 ! 38 7 67 2 42 56
14 2 89' 6 15 68 ! 39 7 89 6 43 68
15 3 0 16 8

|

40 8 0 44 80
16 3 22 4 17 92 41 8 22- 4 45 92

17 3 44' 8 19 '04
: 42 8 44' 8 47' 04

18 3 67' 2 20 16 43 8 67 2 48 16

19 3 89' 6 21 28 44 8 89' 6 49- 28
20 4 0 22 40 45 9 0 50' 40
21 4 22- 4 23' 52 46 9 22' 4 51' 52
22 4 44- 8 24- 64 47 9 44' 8 52' 64
23 4 67' 2 25' 76 i 48 9 67' 2 53' 76
24 4 89- 6 26- 88 49 9 89* 6 54' 88
25 5 0 28- 00 50 10 0 56* 00
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POCKET-BOOK.

Comparison of Different Thermometers.

flor* "f i ctv ct a

or Celsius.
Reaumur.

TTft ll VATt-a.A. tXi 1 1

1

heit. or Celsius.
Reaumur.

TTq Vtr VAT1 -

heit.

+ 260 + 208 + 500 + 225 + 180 + 437
O CA259

nAh .OA207 *20 A A O OA498 20 OO A224 1 hA . OA179'20 A o e • O A435-20
Or n258 20b 40 49b 40 ooo223 i hoi A

n

178 40
A OO . A A433 ' 40

O t h257 20b -60
A C\ A A A494" 60 OOO222

"1 h H a AA17/ *60 431*60
OCA256 nn i .on204 80 492 80 221 17b'80 A Cti\ OA429 80

255 204 491 220 176 428
204 203 20 ,( OA OA489 21)

j

o 1 n219 l h

K

• on
i f 0 20 A O A . OA42b 20

OE OZOO 202 40 487 4U Ol Q218 1 h A • A n174 4U ^ O A a /I A424*40
252 OAT • fin201 bO 485 bu on *i217 17J b0 vl OO a AA422 bO
OKI2ol onrt on2U0 80 4oo oU 21b i *70 • on1 / 2 OU A O i 1 a OA420 80

250 200 482 215 172 419
OA Q24y iyy 2U /on. on4oU ZU OTA i *7 1 • on1 i 1 2U >i i h • on417 2U
OAQ24o 1 Q Q • A nlya 4u 4 I o 4U oiq i *7n • a n1 i U 4U A 1 K • A (\410 4U
oa*7247 1 97 bU ^ *7fi • fin4< b bU i)lo212 l fiQ • fi

n

Iby b(J
iiOt fin413 bO

OA R240 1 Qfi • onlab oU 4(4 oV 1 Co . onIbo oU ATI • c n411 oU

245 196 473 210 168 410
OA A244 iAf ionl»o 2U *7i • on4(1 2U l fi*r . onlb7 2U inn, On408 UU
OA Q li>4 4U /( rq • /in4oy 4u l r R • /i nIbb 4U A nfi • /i n4ub 4U
OAO242 19o bU /i ft^ • fin4b / bU 2U <

TCKi finlbo bO /( n A .fin404 bO
O f 1
.44:1

1 OO • on192 oU /< fiK • Qn4bo oU 2Uo i /» < .onlb4 80 no • on402* 80

240 192 464 205 164 401
o on i m • onlyi *20 H £0 • OA4b2 20 204 OAA • OAoyy 20
2oo i aa /in190 40 4b0*40 OAO20a 1 ao ^ n

lt>2 40 OA >T . /I A39 / *40

2o7 i on aa189 bO 45o'b0 2U2 TAT » (} A161'bO on C a AA395 bO
23b .

188* 8U 45b 80 OAT201 T AA OA160 80 OAO a OA393*80

235 188 455 200 160 392
234 187-20 453-20 199 159-20 390-20
233 186*40 451-40 198 158-40 388-40
232 185-60 449-60 197 157-60 386-60
231 184-80 447

• 80 196 156-80 384-80

230 184 446 195 156 383
229 183*20 444-20 194 155-20 381-20
228 182-40 442-40 193 154-40 379-40
227 181*60 440-60 192 153*60 377-60
226 180*80 438-80 191 152-80 375-80
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Comparison of Different Thermometers—continued.

Centigrade
or Celsius.

XlrtJClUlUUX .
Fahren-

heit.

Cen 'ic'iade

or Celsius.
lieauniiir. Fahren-

heit.

1 ft C
-f-85 + 68

:

+ 185
119 95*20 246*20 84 TOQ.onXOO Mi\J

118 94*40 244*40 83 66"40 X O X TfcU

117 93*60 242*60 82 65* fin i 7q • finX i o UU
116 92*80 240*80 81 XJrt OU

llo 80 64 176
114 91*20 237-20 79 63 • 20
113 90 - 40 235 40 78 62*4(1

112 89*60 233*60 77 61 *60 i 7n 'finX < U UU
111 88*80 231*80 76 60-80 i fi^ • snX UO OU

III) QQOO 75 60 167
109 87*20 228*20 74 59*20 1 fiVSO
108 86*40 226*40 73 58*40 1 fiQ-40

107 85-60 224*60 72 57*60 1 61 • 60
106 84*80 222-80 71 56*80 159*80

J.UO ZZL 70 56 "ICO158
104 83*20 219*20 69 55*20 156-20
103 82*40 217*40 68 54*40 154*40
102 81*60 215*60 67 53*60 1 52 • 60
101 80*80 213*80 66 52-80 150-80

i nn onOU LIZ bo 52 149
99 79*20 210-20 64 51*20 147*20
98 78*40 208*40 63 50*40 X T *J *ttU
97 77*60 206*60 62 49-60 143-60
96 76-80 204*80 61 48*80 141 *8()1 xi (JU

95 76 203 60 48 140
94 75*20 201*20 59 47*20 138-20
93 74*40 199*40 58 46*40 136-40
92 73*60 197*60 57 45-60 134*60
91 72*80 195-80 56 44*80 132*80

90 72 194 55 44 131
89 71-20 192*20 54 43*20 129*20
88 70*40 190*40 53 42*40 127*40
87 69*60 188-60 52 41*60 125*60
86 68-80 186*80 51 40*80 123*80
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Walker's List of Fkigorific Mixtures.
Thermometer sinks

Degrees F.

Ammonium Nitrate . . . . 1 part \ From + 40o to + 40

Water .. .. 1 „ >

'

Ammonium Chloride . . . . 5 parts

Potassium Nitrate 5 „ J
From + 50° to + 10c

Water 16 „

Ammonium Chloride . . . . 5 parts

Potassium Nitrate .. .. 5 „ . _,
,

_ ft0 ,
,

. u
c v o 1 u * q >From + 50° to + 4°
Sodium Sulphate 8 „

Water 16 „

Sodium Nitrate . . . . 3 parts ) prom + §qo
j0 _ 30

Nitric acid, diluted .. . . 2 „ 3

Ammonium Nitrate . . . . 1 part
^

Sodium Carbonate 1 „ > From + 50° to - 1°

Water 1 „ 3

Sodium Phosphate . , . . 9 parts > prom ^. 5Q0 tp — 12°

Nitric acid, diluted .... 4 „ 3

Sodium Sulphate 5 parts ") Fr0m ^ 50o ^0 + 30

Sulphuric acid, diluted . . . . 4 „ 3

Sodium Sulphate 6 parts

Ammonium Chloride .. .. 4 „ .

n * • xt-m * o >From + 50° to — 10°
Potassium Nitrate 2 „ '

Nitric acid, diluted . . . . 4 „

Sodium Sulphate 6 parts

Ammonium Nitrate . . ... 5 „ }¥vom + 50° to - 40°

Nitric acid, diluted . . . . 4

iarts "I

, >Frc

»» J
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Table showing a Comparison of the Degrees op
Wedgewood's Pyrometer with Degrees C. and
Degrees R.

Wedge- °0.
wood.

0 460 578
1 518 648 Incipient glowing.
2 576 720
3 634 793 Incipient cherry red.

4 692 865

5 750 938 Red.
6 808 3010

7 866 1083 Orange.
8 - 924 1155 Tellow.
9 982 1228 White.

10 1040 1300 Steel melts, 1350° C.

11 1098 1373 Strong white.

12 1156 1445 Dazzling white.

13 1214 1518

14 1272 1590

xo 1663
f Wrought iron molts,

\ 1600° C.

16 1388 1735
17 1446 1808
1 Q18 looU
19 1562 1953
20 1620 2023
21 1678 2098
22 1736 2170
23 1794 2243
24 1852 2315
25 1910 2388
26 1968 2460
27 2026 2533 Platinum melts, 2534° C.

28 2084 2605
29 2142 2678 Iridium melts, 2700° C.

30 2200 2750

E
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Table for the Correction of Thermometers in

Determination of Boiling Points, &c.

T being the temperature indicated by the thermometer.

N the number of degrees occupying the length of the

mercurial column projecting out of the apparatus, &c.

t the temperature of the column taken as the point T— i N,
then the following corrections must be added to T.

N T — t- 20° 60° 80° 100° 120°

20 0*06 0*15 0-25 0*31 0*37

40 0-12 0-31 0-50 0-62 0-74

60 0-18 0-46 0-74 0-92 I'll

80 0-25 0-62 0-99 1-23 1-48

100 0-31 0*77 1-23 1-54 1-85

120 0*37 0-92 1*48 1-85 2-26

140 0-43 1-08 1-72 2-16 2-59

160 0-49 1-23 1-97 2-46 2-96

180 0*56 1-39 2*22 2-77 3-33

200 0-62 1-54 2-46 3-08 3-70

Coefficients of Expansion (Linear) of

Glass. Brass.

1 •000007567 •000018782

2 •000015133 •000037564

3 •000022700 •000056346

4 •000030267 •000075128

5 •000037833 •000093910

6 •000045400 •000H2692
7 •000052967 •000131474

8 •000060533 •000150256

9 •000068100 •000169038

E 2
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Comparison of the British and Metrical
Barometers—continued.

Inches.

28 •50 723
28 •52 724
28 •54 724
28 •56 725
28 •58 nek f725

28 •60 726
28 •62 726
28 64 727
28 •66 727
28 68 728
28- 70 728
28' 72 729
28' 74 729
28' 76 730
28' 78 730

28 80 731
28 82 732
28 84 732
28' 86 733
28' 88 733
28' 90 734
28' 92 734
28 94 735
28' 96 735
28' 98 736

Milli-

metres.

887!

395

Inches.

29
29

903|29
411!|29

919 29

427
935

29
29

443 29
951,29
439!

967;

475 1

983|

491j

999

507
015
523
031
539
047
551
063
571
079

29
29
29
29
29
29

29
29
29
29
29
29
29
29
29
29

Milli-

metres.

00 736
02737
04
06

737
738

08 738

10739
12739
14;740

161740

18,741

20741
22742
241742

26743
28'

30
32
34
36
38
40
42
44
46
48

743

744
744
745
745
746
746
747
747
748
748

587
095i

603!

in!
619

Inches,

29
29
29
29
29

127 29
635!|29

143 29
651 29
159 29
667 29
175|;29

683 29
19l! 29
699! 29

.206 29

714j29
222 29
730;,29

228ii29

746 29
254
762
270
778

,29

|29

29
29

50
52
54
56
58

60
62
64
66
68
70
72
74
76
78

80
82
84
86
88
90
92
94
96
98

Milli-

metres.

749
749
750
750
751

751
752
752
753
753
754
754
755
755
756

756
757
757
758
758
759
759
760
760
761
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Corrections to be applied to Barometers—continued.

The correction is additive for negative degrees, and subirac-

tive for positive degrees.

With Scales engraved on Brass.

Height 700 705 710 715 720 725
• observed mm. IXITQ* mm* mm. mm.

.<=1°C. •1130 •1138 •1146 •1154 •1162 •1170

2 •226 •228 Zol , oqo,AO it

3 •339 •341 m O A A•34:4: » OA Q • QUI

4 •452 •455 •458 . A CO 4O0' .408

5 •565 *5o9 • 57o •577 • K81OOi USD

6 •678 •boo • boo oy i
• 'TflO

4

7 •791 •797 • QrtOOVA . QAQoUo OJ.O Ola

8 •904 •910 •917 you • QQftyoD

9 1*017 1 0^34 1 Udl i uoy l •n^^t1 UUO

Height 730 735 740 745 750 755

. observed =: mm. mm. mm. mm. mm. mm.

t = 1° c. •1128 •1186 •1194 •1202 •1210 •1218

2 •236 •237 . '239
!

'240 •242 244
3 •353 •356 •358 •361 •363 •365

4 •471 •474 -478 •481 •484 •487

5 •589 •593 •597 •601 •605 •609

6 •707 •712 •716 •721 •726 •731

7 •825 •830 •836 •841 •847 •853

8 •942 •949 •955 •962 •968 •974

9 1-060 1-067 1-075 1-082 1-089 1-096

Height
observed

=

760
mm.

765
mm.

770
mm.

775
mm.

780
mm.

t = 1° c. •1227 •1235 •1243 •1251 •1259

2 •245 •247 •249 •250 •252

3 •368 •370 •373 •375 •378

4 •491 •494 •497 •500 •504

5 •613 •617 •621 •625 •629

6 •736 •741 •746 •751 •755

7 •859 •864 •870 •876 •881

8 •982 •988 •994 1-001 1-007

9 1-104 1-111 1-119 1-126 1-133
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Specific and Atomic Heat op Elements.

j&iemenis.

Specific

Heat of
Equal

Weights.

i —

Equi-
valent.

Specific

HeatX
Equi-
valent.

Atomic
Weight.

Specific

HeatX
Atomic
Weight.

Weights
containing
Equal

Quantities
of Heat.

Diamond 0*1468 6 0*8808 48? 6-0464 44-84

Graphite 0*2018 6 1*2108 33? 6-6594 32-79

Wood char- i

coal . . )

0-2415 6 1-4490 • • • • 27-27

Silicon, fused 0-1750 14 2-450 35? 6-125

'

37-63

„ crystal. 0-1767 * • • • • • • • 37-12

Boron, crystal 0 250 10-9 2-725 * • 26-34

Sulphur, )

. native j
U 1 1 i o ID U 0 voa& qo • K iOA 0

1

Selenium .... 0-0837 39 -7 3-3145 79-5 6-6541 86-47

Tellurium 0-04737 64-5, 3-0553 129 6-1107 139-02

Magnesium.

.

0-2499 12-0. 2-9988 24 5-9976 26-35

Zinc . . .... 0-09555 32-5. 3-1054 65 6-2108 68-92

Cadmium .

.

0-05669 56-0, 3-1741 112 6-3482 116-17

Aluminium .

.

0-2143 13-7 2-9359 27-5 5-8730 30-73

Iron .

.

0-11379 28-0 3-861 56 6-3722 57 - 87-

Nickel 0-10863
:

29-5 3-2045 59 6-4090 59-44

Cobalt . . .

.

0-10696 29-5 3-1553 59 • 6-3106 61-23

Manganese .

.

0-1217 27-5 3-3467 55 6-6934 51-11

Tin .

.

0-05623 59-0 3-3178 118 6-6356 117-12

Tungsten .

.

0-03343
;
92-0 3-0746 184 6-1492 197-06

Molybdenum 0-07218 48-0 3-465 96 6*931 91*24

Copper .

.

0'09515j 31-7 3-0162 63-5 6-0419 66-21

Lead .

.

0-03140|103-5 |s*2499 207 6-4999 209-73
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Atomic Heat of Compounds.

Class of Compounds.
General
r ormuia.

Specific Heat X
Atomic Weight.

Atomic
Heat.

Protoxides .

.

Mn0 II' 30 5- 65

Sesqirioxides .

.

M ™0
3

27' 15 5- 43

Dioxides MIV02
13- 84 4' 61

Trioxides MVI03 18 98 4' 74

Sulphides M^S 18 88 6 29

Sesquisulphides M2
niS

3
29' 77 5 95

Disulphides .. MIVS2 20 8 6' 93

Chlorides MCI 12 69 6 34

Dichlorides ... MnCl2 18 •72 6 24

Trichlorides .. MmCl, 30 36 7 59

Bromides MBr 13 70 6 •85

Dibiomides .. MPBr
2 19 36 6 45

Iodides MI 13 46 6 •73

Biniodides .

.

W% 19 •35 6 •45

Nitrates MNO, 24 •137 4 82

Chlorates MCIO3 25 68 5 13

Sulphates M2S04 33 •04 4 •72

Carbonates .

.

M2C0 3 29 •48 4 91

Phosphates .

.

63 •66 4 •89
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Specific Heats &f Gases and Vapouks;

Oxygen .. .. ..

Nitrogen
Hydrogen
Chlorine
Bromine

Nitrous oxide

Nitric oxide

Carbonic oxide

Carbonic anhydride ..

Carbonic disulphide .

.

Ammonia .

.

Marsh gas
Ethylene .-. ..».

Sulphurous anhydride
Hydrochloric acid

Sulphuretted hydrogen
Water
Alcohol
Ether .. .. ..

Chloroform ..

Benzol .. .. ^
Acetone
Spirits of turpentine .

.

For Equal
Volumes.-

{

0

0
0
0

0

0
0

0

0

0
0
0

0
0

0

0

0

0

0
0

0
0

0

0
1

0
1

0

2

•2374
•2389
•2405
•2368
•2359
•2964
•3040
•3447
•3014

2406
•2370
•2346

•3307
•2985
•4122
•2996

•2952
•3277
•4160
•3414
•2333
•2857
•2989
•7171
•2266
•6461
• 0114
•8244
• 3776

•For Equal
Weights.

0

0
0'

3'

0

0

0

0

0

0

0

0'

0

0

0

0
0'

0
0
0"

0'

0
0
0

2374

2175
2438
4090'

1210..

0555

2262

2317 •

2450

20246

1569

5083

5929
4040
1553
1852
2432
4805
4534
4796
1567
3754
4125
5061
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Kopp's Table, showing the Expansion of Water
feom 0° 0. to 100 3 C. (32° F. to 212° F.).

Temp. Temp
iXLlL •

Volume.
Temp.
Pant

Temp.
Fahr. Volume.

0° 32 1 •oooooo 21XJ _JL 1 UUl / /

D

1 33 8 • 999947 22 71 »fi/ X U 1 ' ftfll QQ£

2 356 999908 23 i • 00999*=;

3 37 4 •999885 24 75 • 2it/ £J 1 . 0094£^

4 39-2 •999877 25Ml/ 77 -0
1 1 \j

1
. 00971

^

5 41-0 •999883 30 86-0 1 • 004-OfM

6 42-8
i

•999903 35 95-0 X "JUJOt*/

7 44*6 • 999938 40 104*0 1 '007^31-l WU / «JOl

8 46*4 •999986 45 113*0

9 48-2 1 •000048 50 122*0 1.011 7ft£X Ul 1 / DO
10 50-0 1 •000124 55 131 0A. 9_) J- \J 1 '014-100

11 51-8 1 •000213 60 140 • 0 x uxuuyij

12 53'6 1 •000314 65 149*0 1 01Q309

13 55*4 1 •000429 70 158-0 1-022246

14 57-2 1 •000556 7^
i o ifi7«njlu / \j 1 • 09^44.0

15 59 '0 1 •000695 80 176 '0 1-028581

16 60'8 1 •000846 85 185-0 1-031894

17 62-6 1 •001010 90 194-0 1-035397

18 64-4 1 001184 95 203-0 1-039094

19 66 '2 1 001370 100 212-0 1-0429S6

20 68-0 1 001567
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Table showing the Tension op Aqueous Vapour in

Millimetres of Mercury, erom 30° C. to 230° C.

Temp.
Ten-
sion.

Temp.

H

Tension

.

JLemp. JLcllolull.
Ten-
sion.

qn
' ou O U 21 18 "5 94 610-4 105 907
OK ' fil 22 19-7 94-5 622-2 107 972

i n— X u V 23 20*9 95 633-8 110 1077

— xo 24 22'7 95-5 645-7 115 1273

in— JLU 9,* 1 25 23*6 96 657-5 120 1491
K— o 26 25*0 96-5 669-7 125 1744

_ 9. 4-0 27 26*6 97 682-0 130 2030
1 4-3 28 28-1 97-5 694-6 135 2354

nU 4-6 29 29-8 98 707-3 140 2717

1
JL 4' 95 30 31-6 98-5 721-2 145 3125
oA 5 '3 35 41*9 99 732-2 150 3581
9 5-7 40 55-0 99-1 735-9 155 4088

4. 6*1 45 71-5 99*2 738-5 160 4551

K 6*5 50 92-0 99-3 741-2 165 5274

A 7-0 55 117-5 99-4 743-8 170 5961

1
7-5 60 148-0 99-5 746-5 175 6717

8 8"0 65 186-0 99-6 749-2 180 7547

Q 8'6 70 232-0 99-7 751-9 185 8453

10 9-1 '15 287-0 99-8 754-6 190 9443

11 9'7 80 354-0 99-9 757-3 195 L0520

12 10*4 85 4o4 U 1UU i ou J.XUOC7

13 ll'l 90 525-4 100-1 762-7 205 12956

14 11-9 90-5 535-5 100-2 765-5 210 14325

15 12-7 91 545-8 100-4 772-0 215 15801

16 13*5 91-5 556-2 100-6 776-5 220 17390

17 14-4 92 566-8 101 787-0 225 19097

18 15*3 92-5 577-3 102 816 230 20926

19 16-3 93 588-4 103 845

20 17-4 93-5 599-5 104 876

Degrees C .. 120 134 144 152 159 171 180 199 213 225

Atmospheres 2 3 4 • 5 6 8 10 15 20 25

7 i

——«——»—
F 2
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Table of the Properties of Saturated Steam.

(Taken from ' Molesworth's Pocket-Book.')

Atmosphere
included. Tern-

of Steam.
F.

Specific

Vol.

No. of
Atmo-
spheres.

Atmosphere
excluded.

Lbs. per
Sq. In.

Inches of
Mercury.

Inches of
Mercury.

Lbs. per
Sq. Inch.

1 2 0355 102-1 20582 •068 — 27-886 — 13-7
2 4-0701 126-3 1072L •136 — 25-851 — 12-7
3 6-1065 141-6 7322 '204 -23-815 — 11-7
4 8-142 153-1 5583 •272 — 21-780 — 10-7
5 10-178 162-3 4527 •340 -19-744 — 9-7
6 12-213 170-2 3813 •408 -17-709 — 8-7
7 14-249 176-9 3298 •476 -15-673 — 7-7
8 16-284 182-9 2909 •544 -13-638 — 6-7
9 18-320 188-3 2604 •612 -11-602 — 5-7

10 20-355 193-3 2358 '680 - 9-567 — 4-7
11 22-391 197 8 2157 •748 - 7-531 — 3-7
12 24-426 202-0 1986 •816 — 5-496 — 2-7
13 26-462 205-9 1842 •884 — 3-460 — 1*7
14 28-497 209-6 1720 •952 — 1-425 — 0-7

14-706 29-922 212-0 1642 1-000 T o-ooo 0-0
15 30-533 213-1 1610 1-020 0-611 0-3
16 32-568 216-3 1515 1-08S 2-646 1-3
i. 1 0<i OU4: 219-6 1431 1-156 4*682 2*3
18 36-639 222-4 1357 1-224 6-717 3'3
19 38-675 225-3 1290 1 -292 8-753 4-3
20 40-710 228-0 1229 1 -360 10-788 5-3
21 42-746 230-6 1174 1-428 12-842 6-3
22 44-781 233-1 1123 1-496 14-859 7-3
23 46-817 235-5 1075 1-564 16-895 8-3
24 48-852 237-8 1036 1-632 18-930 9-3
25 50-888 240-1 996 1-700 20-966 10-3
30 61-065 250-4 838 2-040 31*143 15-3
35 71-243 259-3 726 2-380 41-321 20-3
40 81-420 267-3 640 2-720 51-498 25-3
45 91-598 274-4 572 3-060 61-676 30-3
50 101-776 281-0 518 3'400 71'854 35-3"
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Solubility.

Other

Solvents.

Alcohol

(hot),

ether.

Alcoliol,

ether.

Alcohol. Alcohol,

ether.

Alcohol. Alcohol,

ether.

Water,

j
Insoluble Soluble Insoluble Insoluble

Soluble
Insoluble Soluble Insoluble

Sparingly
soluble

Soluble Insoluble

Vapour
Density.

oo
,

co n co in
—i C5 i-co t( oo i—i

O
r-l

Specific

Gravity, Water=l.

•89
•851

13-55 •8142 2-199
•845

1-046

Boiling
Point, °C. 370-380 163 222-224 230-240 204 346-360 155-160 84 130 13 60-66-5

42-2 -20 41 116-118 21 82
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Table showing the Melting Points and Boiling Points
op the Metals and some other Elements.

Element.
Melting
x oint.

Boiling
xomt.

Din, between
Meltine and
Boiling Point.

Alnnrnrnnnrt
1 UU \Jm « • •

Antimony 425° • • • •

Arsenic .

.

41 2° 419° f! no

Bismuth .

.

27 0° •

Bromine — 7° 59° ou
Cadmium 320° 860° 540°

* *
Calcium C?)v.* / 1040°
Chlorine (?)

1050°—1200°
— 50°

• •

* *

Copper .

.

1050°
Gold .. .. .. 1250°

• •

Indium 176°
•

Iodine . . .

.

107° oU

J J
V\^KJtJ 9 # • • 1050° 1200° « • • •

1300°—1400° • • • •

wrought .

.

1500°—1600°
• • • •

Lead 330° 1 (14-0° no

1 Jk Ulil LliXI • • • • 1 8ft°lou • • • •

• • «

•

Mprciirv OuV QQf.0OVXJ
Nickel .

.

1500°—1600° • • • •

Phosphorus 44°
• • • •

Potassium .

.

62° -5
• * • •

Platinum .

.

2600° • • • •

1000°
Selenium 217° 700° 473°
Sodium 96°
Sulphur .

.

115° 440° 325°
Tellurium .

.

380°
Thallium .

.

290°
• •

l

• •

Tin 235°
• »

412° ' 10*40° 628°
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Table showing the Solubility of Lead in Water in the
PRESENCE OF VARIOUS SALTS.

Name of Salt in
Solution.

Ammonium )

Nitrate . . j

»
»

}
Potassium

Nitrate
Sodium Sul-?

phate . . )

Potassium \

Nitrate . . 5

Sodium Sul-")

phate . . 5

Potassium 7

Nitrate . . J

Sodium Car- 7

bonate . .

j

Potassium 1

Nitrate . . J

Potassium }

Carbonate J

Calcium
Sulphate

j> »
Potassium )

Carbonate j

Calcium 1

Chloride . . [

» »
Sodium Sul- ">

phate .

.

>> >>

Ammonium
Nitrate

Calcium Nitrate

Lead Dissolved.

rams
per

Grains
per 'Milligrams per Litre. Grains per Gallon.

jitre. Gallon.
24

hours.
48

hours.
72

hours.
24

hours.
48

hours.
72

hours.

•02 1-4 13 • • 35 •91 • •
1-75

•04
, An"08

2'8
5'6

15

15

15
•

32
• i

1'05
t • f\K
. . UD

1*05

t i

2-24
* •

•02

•05

14

i3-5 }

2 2 • t •14 •14 • •

•04

•212

2-8
1

U'l )

•8 1 1*2 •05 •07 •08

•045

•308

3'1 }

21'5 J

* • • •
•3 • • • • •021

•078

•504

5-4 }

35' 2 S

•5 * • •035

•252 17'5 •4 •• •8 •02 • • •05

•458 28-5 •4 1-0 •02 • • •07

•31 21'

1

• •
•2 t • • • •014

•516 36' 1 • •
•2 • • • « •014

•25 17*5 •5 •5 •04 •04 •04

•51 35-7 . O •4 •028 • • •028

•20 14-0 • • * • •
•8 • • • • •05

•40 28'0 • «
•5 • • • • •03

•02

•06

1-4^
4-2:'

« # 1-8 • • •126

I
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Specific Gravity,

determination of specific gravity.

Solids.

1. Solids heavier than, and insoluble in, water.
a. By weighing in air and water.

(weight in stir)
Sp. gr. = - .

(loss of weight in water)

b. By Nicholson's hydrometer.
Let wi be the weight required to sink the instrument

to the mark on the stem, the weight of the instrument
being W ; to take the specific gravity of any solid sub-
stance, place a portion of it weighing less than w\ in

the upper pan, with such additional weight, say w3 ,

as will cause the instrument to sink to the zero mark.
The weight of the substance is then — ws . Next
transfer the substance to the lower pan, and again
adjust with weight 104 to the zero mark.

W-i — Wq
Sp. gr. =

c. By the specific gravity bottle (applicable to powders).
Weigh the flask filled to the mark with water, then

place the substance, of known weight, in the flask, fill

to the mark with water, and weigh again.

(weight of substance in air) + (weight of flask and
water) — (weight of flask and water and substance)

(weight of substance in air)

2. Solids lighter than, and insoluble in, water.

The solid is weighted by a piece of lead of known
specific gravity, and weighed in water.

q _ (weight of substance in air)
^r

(weight of lead in water) — (weight of lead and sub-
*

stance in water) + (weight of substance in air)

3. Solids heavier than, and soluble in, water.
Proceed as in 1 a, using instead of water some liquid

without action on the solid,

(weight of bulk of liquid equal to substance) =
(weight of substance in air) — (weight of substance in liquid).

(weight of bulk of liquid equal to

(weight of bulk of water _ substance) X (sp . gr. of water)
^

equal to substance) ~~ (sp. gr. of liquid)

o _ (weight of substance in air)
P- gr« — height of bulk of water equal to subBtance)

*

Sp. gr.
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Table showing the Specific Gravity of the Elements.

Name.

Aluminium (cast) . . .

.

„ (hammered)
Antimony

• • . • • •

Arsenic

,, . . • • . . •

.

Barium
Bismuth (quickly cooled)

„ (slowly cooled) .

.

Boron . . . .

Bromine ..

Cadmium . . . . .. . .

„ (as foil) .. .

.

Calcium . . . . . . .

.

»» •• • • •• ••

Carbon (diamond) .

.

„ (graphite) .

.

Cerium .. .. , . ..

Chlorine (liquid) .

.

Chromium .

.

Cobalt.. .. .. .. '..

.. .. ..

Copper (hammered) .

.

„ (reduced by gal-

vanism).
Glucinum . . . . . . .

.

Gold (cast).. .. .. ..

„ (hammered) .. ..

Indium .. .. .. ..

Iodine . . . . . . . . .

.

Iridium . . . . . . .

.

Iron . .

9) (j3t66l^ • • • • *- •

Lead
i, . . .. .. .. ..

Lithium . . . . ....
Magnesium

Specific

Gravity. Observer.

Wnhlpr and Deville

2*67
6*7 Karsteu.

IVTarr.hfind Scheerer
Kays ten

5* 96 Gvrihourfc

Clarlcp

7*677 DpviIIp

9*935
2*68 "Wrihler and Devillp

2*966 Balard.
• 8 • 45
8*69 R,. Warner.
1 *58 Bunsen.
1*6-1*8 Caron.
3*52 Brisson.
2*33 Karsten.
5*5 Wb'hler.T T wi^l&u 1 ft

1*38 Faraday.
6*2 Wohler.
7*01 Bunsen & Frankland.
8*43-8*9
8*957 Rammelsberg.
8*958 Schroder.
8*952

2*1 Debrav.
19*26 Brisson, Matthiessen.
19* 55-19*

6

G. Rose.
7*36 Winckler.
4*948 Gay-Lussac.
21*15 Deville and Debray.
7*79 Karsten.
7*62-7*81
11*33 Kopp.
11*39 Karsten.

•594 Bunsen.
1*70 Kopp.
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Table showing a Comparison of the Degrees of Baume,
Cartier, and Beck's Areometers, with Specific
Gravity Degrees.

A.

—

For Liquids lighter than Water.

Degs. of
Baum£,
Cartier,

x>ecjs.

Baume.
1

Cartier. Beck. Degs. of

Baume\
Cartier,

xtecK.

Baume\ Cartier. Beck.

Sp. Gr. Sp. Gr. Sp. Gr. op. \iv. op. lir. Sp. Gr.

n
• • • 00 fl • Rd.fiu 0*0 fl«a<i7U OO 4

fl • 89^9

A. «

•

* • u yy*x 37 fl • <*4^l fl • 8^11u oox fl • 891

9

o
• • • •

fl • QQQO 38OO fl • 8^8U 000 fl • 89ft fl • 81 7QU OX 1 O
.0 «

•

ft • Q89R oy fl • R^*}U OOo fl • B9flU oiiU fl • 81U 0X00
4.

• • * •
fl • Q77flu y 4 4 u tx\J fl«M9Q n «ai *;u OXO fl • 8f)Q*\u ouyo

n
• • • •

fl • 0*71/1U 1/4 19: 41 fl • 894 fl • 81 flu oxu fl • afiftiV ouoi
• • • •

fl • Qft^Q.u yooy 49 fl • 81 QU Ola fl • 8flKU ouo fl • 8A1

8

U OUXo
7
I • •

fl • Qfifl/lu you* 4^ fl • 81 Ku oxo fl • 8flflu ouu fl • >7Q81w < yox
00 • • • •

fl • CKP\flu yoou 44 fl • 81 fiU BiU • •
fl • 7QA/1U 4 V'k'k

q
• • • •

fl«Q4Q7u y^y 1
4^ fl • 841ft

• •
fl • 7Qfl7u 4 yu 4

-4. V X uuu n • Q444 4fi fl • RfllU oUX • •
fl • 7a7iU 4 O 4 X

1 1
jL X fl • QQ^iu yyo X uuu n

•

qqqou vOii^ rt 4 u 4 y 4 * •
fl • 78QA

1

9

fl • Q8R u yy & U vOtU 4« fl • *7Q9u 4 y^ • *
fl • 77QQU 4< yy

fl»Q7Q fl * Qa*\u yoo fl • Q98QU v^oy ^1 y fl • 788U 4 00 * •
fl • 77fi<?U 4 4 00

14. u y 4 0 n • Q77u y (

4

fl • QoQQU f^oy ^0uu fl • 784U 4 O* • •
fl • 7797

U HO 4
fl • QfiQu yoy fl« n 18Qu y xoy fil fl • 781U 4 OX * •

fl • 7fiQ9u 4 oy^
J 0 u you n • Qft9 fl • Q 1 <3Q *»9 fl • 77ftU 4 4 0 * •

fl • 7ft^aU 4 OOO
1

7

u y oft u yoo fl • QflOflu yuy

u

fl • 77 1U 4 4 X • •
fl • 7R9QU I OiiO

l aXO fl • Q<1Ru y^o fl • Qnio *i4 n • 7rqu 4 oy • •
fl • 7PL8QU 4 Ooy

xy u y^ & fl • Qzllu y*x fl • 8QQ/1 OO fl • 7ftQU 1 Do • •
fl • 7f>FlftU 4 OOO

*wU fl • qqf;U aoO u yo* u oai 4 00 fl • 7^0u < oy • •
fl • 7HOOu 4

91A X u y^y A Qo7 :

u y ^ 4
fl • SQflflu oyuu t> 1

fl • 7fiKu 1 OO • •
fl 7ABQu 4 *oy

99 n • Q01u azt n • Q9nu y fl • 83 f\A OO n • 7^1U i O L • •
fl • 7/1 ^fiU 4<tOO

Li fl • Q1 Qu y 10 fl • Q1 A '

fl • 8Q0RU oouo 0 y fi • 748 fl • 749Q

24 0-912 0-908 0-8762 60 0*744 0-7391
u y Do u yui 0 o717 bl 0 74U U 7ooy

26 0-901 0-895 0-8673! 62 0-736 0-7328
27

:
0-895 0-889 0-8629 63 * * 0-7296

28
j

0-889 0-883 0-8585
|

64 • * 0-7265
29 I 0-884 0-877 0-8542 65 0-7234
30 0-879 0-871 0 8500! 66 • • 0-7203
31

|

0-873 0-865 0-8457
j

67 • • 0-7173
32

i

0-868 0-859 0-8415 68 • • 0-7142
33 i 0-863 0-853 0-8374 69 » • 0-7112
34 1 0-858 0-848 0-8333 70 0-7083
35 0-853 0-842

1

0-8292
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Weight of One C. C. of Air at different Temperatubes,
FROM 0° C. TO 300° C. AT 760 MM.

JLC/liijJ»

c.
Grams.

c.
Grams.

Temp.
C.

Grams.
Temp.

C.
Grams.

0 •001293 38 '•001134 76 •001011 114 •000911

1 •001288 39 •001131 77 •001008 115 •000909

2 •001284 40 •001128 78 •001005 116 •000907

3 •001279 41 •001124 79 •001002 117 •000905

4 •001275 42 •001121 80 •001000 118 •000903

5 •001270 43 •001118 81 '000997 119 •000900

6 •001266 44 •001114 82 •000994 120 •000898

7 •001261 45 •001111 83 •000992 121 •000896

8 •001257 46 •001108 84 '000989 122 •000894

9 •001252 47 •001105 85 •000986 123 •000891

10 •001248 48. •001102 86 •000983 124 •000889

11 •001243 49 •001098 87 •000980 125 •000887

12 •001239 50 •001095 88 •000977 126 •000884

13 •001234 51 •001091 89 •000974 127 •000882

14 •001230 52 •001088 90 •000972 128 •000880

15 •001225 53 •001084 91 •000969 129 •000878

16 •001221 54 •001081 92 •000967 130 •000876

17 •001217 55 •001077 93 •000964 131 •000874

18 •001213 56 •001074 94 •000962 132 •000871

19 •001209 57 •001070 95 •000959 133 •000869

20 •001205 58 •001067 96 •000956 134 •000867 •

21 •001201 59 •001063 97 000953 135 •000865
\

22 •001197 60 •001060 98 •000951 136 •000863

23 •001193 61 •001057 99 •000948 137 •000860

24 •001189 62 •001053 100 •000946 138 000858

25 •001185 63 •001050 101 •000943 139 •000856

26 •001181 64 •001047 102 •000941 140 •000854

27 •001177 65 '001044 103 •000938 141 •000852

28 •001173 66 •001041 104 •000936 142 •000850

29 •001169 67 •001038 105 •000933 143 •000848

30 001165 68 •001035 106 •000931 144 •000846

31 •001161 69 •001032 107 •000928 145 •000844

32 •001157 7o •001029 108 •000926 146 •000842

33 •001154 71 •001026,- 109 •000923 147 •000840]

34 •001150 72 •001023 110 •000921 148 •0008381.

35 •001146 73 •001020 111 •000919 149 •000836

36 •001142 74 •001017 112 •000916 150 •000834

37 •001138 75 •001014 113 •000914 151 •000832
|

N 2
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Table fob the Calculation of (
1

"\
.

\l + 00367 iv

T. T.

1 •99634 OX o» i 80 01
2 •99271 32 • QQAQH AO
3 '98911 33 oviy /

RQDo
4 •98553 34 003UD RA
5 •98198 35 OOUJ. i DO
6 •97845 36 RRDO
7 •97495 37 RT
8 •97148 38 • S'77fi1o i i ox. R8Do
9 •96803 39 O i*± t U RQoy

10 •96460 40 o i lyy (

U

11 •96120 41
12 •95782 42 ODDiO To
13 •95446 43 *7Q

< o
14 •95113 44 • SfiflQ'7ouuy i < t
15 •94782? 45 • 8^89R 1 TK
16 ' 94454 46 OUOOO Tr
17 •94127 47 •85289 77
18 •93803 48 •85022 78

'

19 •93482 49 •84758| 79
20 •93162 1

50 • 84495 • 80
21 •928441 51 •84234; 81
22 •925291 52 •83974! 82
23 •92216 53 •83716; 83
24 •91905 1

54 •83460; 84
25 •91596* 55 •83205; 85
26 •91289; 56 •82952 86
27 •90984! 57 •82700; 87
28 •90682' 58 • 82450

'

88
29 •90381! 59 •82201 89
30 •90082 1

1

60 •81854
1

90

T. T.

•81708 91 •74964 121 •69249
•81464 92 -74758 122 •69073
•81221 93 -74554 !l23 •68899
80979 94-74351 |124 •68725
80740 95 •74148 125 •68552
'80501 96 •73947 ;i26 •68380
80264 97, -73747 127 •68209
•80028 98 .•73548 :128 •68038
79794 99-73350 i

129 •67869
79561 100 • 73153 130 •67700
79329 1011-72957 131 •67532
'79099 !102' -72762 132 •67365
•78870 103 -72568 133 •67199
'78642 il04 •72376 134 •67034
'78416 il05 •72184 135 •66870
•78191 |106 •71993 136 •66706
•77967 107 •71803 137 •66543
• 7774P;III *±o 108 •71615 138 "66380
•77523 109 •71427 139 •66219
•77304 110 •71240 140 •66059
•77085 in •71055 141 •65899
•76867 112 •70870 142 •65740
•76651 113 •70686 143 •65582
•76436 114 •70503 144 •65424
•76222 115 •70321 145 •65268
•76010 116 •70140 146 •65112
•75798 117 '69960 147 •64957-
•75588 118 •69781 148 •64802
•75379 119 •69603 149! •64648
•75171 120 •69425 150 •64495
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Otto's Table of Strength of Sulphuric Acid
of different Densities—continued.

i tJi L«cllu.

of

H2S04.

Specific

Gravity.
Per cent,

of S03 .

1

Per cent.

of

H 2S04 .

Specific

Gravity.

Per cent,

of S03 .

50 1- 3980 40- 81 25 1' 1820 20' 40
49 1« 3866 40' 00 24 1' 1740 19« 58

48 1" 3790 39' 18 23 1« 1670 18- 77
47 1 3700 38- 36 22 1" 1590 17' 95

46JL \J 1 3610 37" 55 21 1" 1516 17' 14

45 1 3510 36' 73 20 1' 1440 16- 32

44 1 3420 35" 82 19 1« 1360 15- 51

43 1 3330 35' 10 18 1' 1290 14- 69

42 1- 3240 34- 28 17 1' 1210 13' 87

41 1- 3150 S3- 47 16 1' 1136 13' 06

40jl Vy r 3060 32- 65 15 1« 1060 12' 24

39 1 2976 31" 83 14 1' 0980 11' 42

38 1 2890 31' 02 13 1" Am a0910 1 A10 61

37 1 2810 30 20 12 1 •0830 9 790

36 1 •2720 29 •38 11 1 •0756 8 •980

35 1 •2640 28 •57 10 1 •0680 8 •160

34 1 2560 27 75 9 1 •0610 7 •340

33 1 '2476 26 •94 8 1 •0536 6 •530

32 1 •2390 26 •12 7 1 •0464 5 •710

31 1 •2310 25 •30 6 1 •0390 4 •890

30 1 •2230 24 •49 5 1 •0320 4 •080

29 1 •2150 23 •67 4 1 •0256 3 •260

28 1 •2066 22 •85 3 1 •0190 2 •445

27 1 •1980 22 •03 2 1 •0130 1 •630

26 1 •1900 21 •22 1 1 •0064 0 •816
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Table showing the Strength of Nitric Acid ' (Aqua-
fortis) (HN03) by Specific Gravity.

Per cent. Giavitv.
At 0° C.

Specific

Gravity.
At 15° C.

Per cent.

Specific

Gravity.
At 0° C.

Specific

Gravity.
At 15° C.

1-559 1*530 67-00 1-430 1*410

QQ • 84- 1-559X UUi/ 1-530 66*00 1-425 1*405

1-558 1-530 65-07 1*420 1*400

QQ • 52 1-557 1*529 64*00 1*415 1*395

1*551 1*523 63*59 1*413 1*393

• i no 1 • 548 1*520 62*00 1*404
t

1*386
• nouO uu 1 -544 1-516 61*21 1*400 \ 1*381

1 • 542 1-514 60-00 1*393 1*374

*7tc UU 1-537 1-509 59-59 .
1*391 1*372

i/O U i. 1 • 533 1*506 58-88 1*387 1*368

noUU 1 -529 1*503 58-00 1*382 1*363

07 • oni/ X UU 1-526 1*499 57-00 1*376 1*358

<)(\ • no>7l/ uu 1 • 522 1*495 56-10 1*371 1*353

Oi7 UU 1*521 1*494 55-00 1*365 1*346

ftft - on00 UU 1 -514X O X^E 1*488 54-00 1*359
.
1*341

O • *xU 1-513X v X*J 1*486 53-81 1*358 1*339

OU X 1 1 -507 1*482 53-00 1*353 1*335

noOu UU 1 -503X O I/O 1*478 52-33 1*349 1*331

84-* no 1 -499 1*474 50-99 1*341 1*323

00 UU 1 -4Q5 1*470 49-97 1*334 1-317

0£i UU 1 -4Q2 1*467 49-00. 1*328 1-312

80-96 1-488 1*463 48-00 1*321 1*304

80-00 1-4.84 1-460 47-18 1*315 1*298

79-00 1-481 1-456 46-64 1*312 1*295

77-66 1-476 1-451 45-00 1*300 1*284

76-00 1-469 1-445 43-53 1*291 1*274

Y5-00 1-465 1*442 42-00 1*280 1-264

74-01 1-462 1*438 41*00 T. -274 1*257

73-00 1*457 1*435 40-00 1*267 1-251

72-39 1*455 1*432 39-00 1*260 1*244

71-24 1*450 1*429 37*95 1*253 1-237

69-96 1*444 1*423 36-00 1*248 1*225

69-20 1*441 1*419 35*00 1*234 1*218

68-00 1*435 1*414 33*86 1*226 1*211
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Table showing the Strength op Solutions oe
Niteio Acid (Aqua-fortis) by Specific Gravity.

Specific

Gravity.

Liquid
Acid

in 100
parts.

Dry Acid
in

100 parts.

Specific

Gravity.

Lfquid
Acid

(fin err 1

in 100
parts.

Dry Acid
in

100 parts.

1- 5000 100 79 700 3 •4189 75 59 •775
V 4980 99 78 903 1 •4147 74 58 •978

1 4960 98 78 106 1 •4107 73 58 •181
1' 4940 97 77 309 1 •4065 72 57 •384

I' 4910 96 76- 512 1 4023 71 56 •557

1 4880 95 75 715 1 3978 70 55 790
1« 4850 94 74 918 r 3945 69 54 993
I' 4820 93 74 121 i- 3882 68 54 •196
1' 4790 92 73- 324 l 3833 67 53 339
1' 4760 91 72' 527 l 3783 66 52 602
1 4730 90 71' 730 I- 3732 65 51' 805
1 4700 89 70 933 l 3681 64 51- 068
1 •4670 88 70 •136 l 3630 63 50 211
1 •4640 87 69 •339 i 3579 62 49 414
1 •4600 86 68 •542 l • 3529 61 48 •617

1 4570 85 67 •745 l •3477 60 47 •820

1 •4530 84 66 •948 l •3427 59 47 023
1 •4500 83 66 •155 l •3376 58 46 •226

1 •4460 82 65 354 l •3323 57 45 •429

1 •4424 81 64 •557 i •3270 56 44 •632

1 •4385 80 63 •760 i •3216 55 43 836
1 •4346 79 62 963 i •3163 54 43 •038
1 •4306 78 62 •166 l •3110 53 42 241
1 •4269 77 61 •369 i •3056 52 41 •444
1 •4228 76 60 •572 i •3001 51 40 •647
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Table showing the Strength of Hydrochloric

Acid (Spirit of Salt) by Specific Gravity.

Specific

Gravity
Per cent,

of HC1.

Per cent,

of Acid
of 1-20

sp. gl.

Specific

Gravity.

1

Per cent,

of HCi.

Per cent,

of Acid
01 1 '20
gr) cr.

1- 2000 40' 777 100 r 1515 30-582 75
1- 1982 40' 369 99 i- 1494 30*174 74
1- 1964 39- 961 98 i- 1473 29-767 73
1- 1946 39- 554 97 i- 1452 29 • 359 72
1- 1928 89- 146 96 i- 1431 28-951 71
1' 1910 38- 738 95viz i- 1410 28-544 70
1' 1893 38' 330 94 i- 1389 28-136 69
1- 1875 37" 923 93 i- 1369 27-728 68
1' 1857 37" 516 92 r 1349 27-321 67
1- 1846 87* 108 91 r 1328 26-913 66
1' 1822 36" 700 90 !• 1308 26*505 65
1' 1802 36' 292 89 1- 1287 26*098 64

1 1782 35 884 88 1 1267 25-690 63

1 1762 35 •476 87 1 1247 25-282 62

1 1741 35 •068 86 1 •1226 24
• 847 61

1 •1721 34 •660 85 1 •1206 24-466 60

1 •1701 34 •252 84 1 •1185 24 • 058 59

1 •1681 33 •845 83 1 •1164 23-650 58

1 •1661 33 •437 82 1 •1143 23*242 57

1 •1641 33 •029 81 1 •1123 22-834 56

1 •1620 32 •621 80 1 •1102 22*426 55

1 •1599 32 •213 79 1 •1082 22-019 54

1 •1578 31 •805 78 1 •1061 21-611 53

1 •1557 31 •398 77 1 •1041 21-203 52

1 •1536 30 •990 76 1 •1020 20-796 51
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193 CHEMISTS' POCKET-BOOK,

Oudemann's Table, showing the Strength op
Solutions of Acetic Acid (Vinegar) by
Specific Gravity.

Acetic
Acid,

Density. Acetic
Acid,

C2H4O2,
per cent.

I

Density.

15° C. 40° C. 15° C. 4o° a

1 1 •0007 0 •9936 26 1 •0363 1 •0217
2 1 •0022 0 •9948 27 1 •0375 1 •0227
3 1 •0037 0 •9960 28 1 •0388 1 •0236
4 1 •0052 0 •9972 29 1 •0400 1 •0246
5 1 •0067 0 •9984 30 1 •0412 1 •0255
6 1 •0083 0 •9996 31 1 •0424 1 •0264
7 1 •0098 1 •0008 32%J dot 1 •0436 1 •0274
8 1 •0113 1 0020 33 1 •0447 1 •0283
9 1 •0127 1 0032 34 1 •0459 1 •0291

10 1 •0142 1 •0044 35 1 •0470 1 •0300
11 1 0157 1 0056 36 1 •0481 1 •0308
12 1 0171 1 0067 37 1 •0492 1 •0316
13 1

. AIDE'0185 1 '0079 38 1 "0502 1 •0324
14 1 •0200 1 •0090 39 1 0513 1 •0332
15 1 0214 1 0101 40 1 •0523 1 •0340
16 1 •0228 1 •0112 41 1 •0533 1 •0348
17 1 •0242 1 '0123 42 1 •0543 1 •0355
18 1 0256 1 0134 43 1 •0552 1 •0363
19 1 0270 1' 0144 44 1 •0562 1 •0370
20 1 0284 1' 0155 45 1 0571 1 0377
21 1- 0298 1* 0166 46 1 0580 1 0384
22 1- 0311 1- 0176 47 1' 0589 ] 0391
23 1- 0324 1- 0187 48 1- 0598 i- 0397
24 1- 0337 r 0197 49 1' 0607 I- 0404
25 1- 0350 i- 0207 50 1- 0615 !• 0410

J

A
o
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195 chemists' pocket-book.

Mohr's Table, showing the Strength of Solutions of
Acetic Acid (Vinegar) by Specific Gravity.

Specific

Gravity.

Per cent.

Ol
Specific

Gravity.

Per ceut.

or
Specific

Gravity.

Per cent.
nf

1:000 0 1-045 34 1*0700 68
1-001 1 1-046 35 1*0700 69

1-002 2 1 • 047 36 1*0700 70

1-004 3 1-048 37 1*0710 71

1-0055 4 1-049 38 1*0710 72

1-0067 5 1-050 39 1*0720 73
1-008 6 1-0513 j a40 1 m A H O A1 *0720 h A74
1-010 7 1*0515 41 1*0720 75
1-012 8 1*052 a f*42 1 '0730 76

1-013 9 1*053 43 1*0732 77

1*015 10 1*054 44
"1 > Ah o

o

1 '0732 78

1-016 11 1*055 45 1*0735 79
1-017 12 1 *055 46 1 *07oo 8U

1-018 13 1 '056 47 1 0732 ol

1-020 14 1 *058 48 1 *0730 on
v>&

1-022 15 ] *059
A A49 1*0730 83

1-023 16 1 *060 50 1*0/30 6 A84

1-024 17 1'061 51 1 • A hf OA1*0730 85

1-025 18 1*062 52 1*0/30 86

1-026 19 1*063 53 ~i aHoa1*0730 87

1-027 20 1*063 54 *i * a hr o a1*0730 88

1-029 21 1*064 55 1*0730 O A89

1-031 22 1*064 56 1*0730 90

1-032 23 1*065 57 1'0721 91

1-033 24 1*066 58 1-0716 92

1-034 25 1*066 59 1-0708 93

1-035 26 1*067 60 1-0706 94

1-036 27 1*067 61 1*0700 95

1-038 28 1*067 62 1-0690 96

1-039 29 1*068 63 1*0680 97

1-040 30 1*068 64 1*0670 98

1-041 31 1*068 65 1-0655 99

1-0424 32 1*069 66 1*0635 100

1-044 33 1*069 67

o 2
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19¥ chemists' pocket-book.

Table showing the Strength of Solutions op Tartars
Acid by Specific Gravity at 15° C.

Specific Per cent.
'

of
0 4H 6O 0 .

Specific Per cent,

of
C4H a0 0 .

Specific
Per cent,

of
C4H 00 0 .

Orftvitv C-r-ru vi ft?VTl tli V 1 vjr • VJUttVAlyr

1*0045 1 1*1020 21 1-2078
i

40 \

1*0090 2 1*1072 22 1-2138 41
1*0136 3 1*1124 23 1-2198 42
1*0179 4 1*1175 24 1-2259 43
1*0224 5 1*1227 25 1-2317 44
1-0273 6 1-1282 26 1-2377 45
1*0322 7 1*1338 27 1*2441 46
1-0371 8 1*1393 28 1*2504 47
1-0420 9 1*1449 29 1*2568 48
1-0469 10 1*1505 30 1*2632 49
1-0517 11 1*1560 31 1*2696 50
1-0565 12 1*1615 32 1*2762 51
1*0613 13 1*1670 33 1*2828 52
1-0661 14 1*1726 34 1*2894 53
1-0709 15 1-1781 35 1*2»961 54
1-0761 16 1*1840 36 1*3027 55

56
1

1-0813 17 1-1900 37 1*3093
1*0865 18 1-1959 38 1*3159 57
1*0917 19 1-2019 39 1*3220 57*9
1*0969 20

Many tables are compared to water at 15° C. ; to reduce
them so as to compare with water at 4° C. (maximum den-
sity), multiply the given densities by • 99916. For most
purposes, however, the difference may be disregarded.
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199 CHEMISTS' POCKET-BOOK.

Table showing the Quantity of Potassium

Oxide, Potassium Hydeate (Caustic Potash),

in Solutions at 15° 0.

The first part of the Table is Turmerman's

;

the second is taken from that constructed by

Ricliter.

Per cent. ^Percent.

ofK 20. jOfKHO.

!

Specific

Gravity.

Per cent,

of K 20.

Per cent,

of KHO.
Specific

Gravity.

ODOO 0*u 738 1- 0050\J\J <JV 23' 764 28 803 1 2648

1 Oo t 021 1« 24- 895 29' 650 !• 2805
o • o 369 1 0260 26* 027 30' 998 1 2966
Q •o 717 1' 0369\ju \j yj 27' 158 32" 345 1 3131

5- 002 5' 957 1 0478 28' 290 33" 693 1 3300

6- 224 7- 412 1 0589 29' 34 34' 94 1 30

7' 355 8- 760 1 0703 80' 74 36' 91 1 32

8' 487 lO- 108 1 0819 32' 14 38" 28 1 34

9- G19 ll 456 1 0938 33« 46 39' 85 1 36

10 750 12 803 1 1059 34- 74 41' 37 1 38

11 882 14 151 1 •1182 35 •99 42 •86 1 •40

13 013. 15 •498 1 •1308 37 •97 45 •22 1 •42

14 145 16 •846 1 •1437 40 •17 47 •84 I •44

15 •277 18 •195 1 •1568 42 •31 50 •39 1 •46

16 •408 19 •542 1 •1702 44 •40 52 88 1 •48

17 •540 20 •8901 •1839 46 •45 55 •32 1 •50

18 •671 22 •2371 •1979 48 •46 57 •71 1 •52

19 •803 23 •5851 •2122 50 •09 59 '65 1 •54

20 •935 24 •9331 •2268 51 •58 61 43 1 •56

21 •500 25 •6061 •2342 53 06 63 19 1 • 58

22 •632 26 •9541 •2493
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201 CHEMiSTS' POCKET-BOOK.

Table constructed by Dalton, confirmed rt Mehrens,
showing the strength of solutions of potash.

Specific

Gravity.
KHO

per cent.

K aO
pyr ecu i.

Specific

VTxli vi ty •

KHO
JUcl CcJ.lt/.

K 2 0
£J{ J- 1 •

2-4 —

—

100-0 1-42 40-97 34-4

2-2 100-5 84-0 1-39 38-59 32-4

2-0 86*22 72-4 1-36 35-01 29*4

1-88 75*74 63-6 1-33 31-32 26-3

1-78 67-65 56-8 1-28 27-87 23-4

1-68 60-98 51-2 1'23 23-22 19-5

1-60 55-62 46-7 1-19 19-29 16-2

1-52 51-09 42-9
|

1-15 15-48 13-0

1*47 47-16 39-6
: I'll 11-31 9-5

1-44 43-83 36-8 1-06 5-59 4-7

Riciiter's Table, showing the Quantity of Sodium Oxide
contained in lyes of different densities.

Specific

Gravity.
Na 90

per cent.

Specific

Gravity.
Na 30

per cent.

Specific

Gravity.
Na aO

per cent.

1-00 o-oo 1-14 12-81 1-28 26-33
1-02 2-07 1-16 14'73 1-30 28-16
1-04 4-02 1-18 16-73 1-32 29-96
1-06 5-89 ] -20 18-71 1-34 31-67
1-08 7-69 1-22 20-66 1-35 32--10

1-10 9-43 1-24 22-58 1-36 33-08
1-12 11-10 1-26 24-47 1-38 34-41
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203 chemists' pocket-book.

Davy's Table, showing the Strength of Solutions of
Ammonia.

Specific

Gravity.
Per cent, of
Ammonia.

Specific

Gravity.
Per cent. of.

Ammonia.
|

Specific

Gravity.
Per cent, of
Ammonia.

•8750 32-30 •9326 17-52 •9545 11-56
•8875 29*25 •9385 15-88 •9573 10-82
•9000 26-00 •9435 14-53 •9597 10*17
•9054 25-37 •9476 13-46 •9619 9-60
•9166 22-07 •9513 12-40 •9692 9-50
•9255 19-54

Table showing the Strength of Solutions of
Ammonia by Specific Gravity at 14° (? O.).

Specific

Gravity.
Per cent,

of NH3 .

Specific

Gravity.
Per cent,

of NH3 .

Specific

Gravity.

Per cent,

ofNH3 .

•9959 1 • 9484 13 •9106 25
•9915 2 •9449 14 •9078 26
•9873 3 •9414 15 •9052 27
•9831 4 •9380 16 •9026 28
•9790 5 •9347 17 •9001 29
-9749 6 •9314 18 •8976 30
•9709 7 •9283 19 •8953 31
•9670 8 •9251 20 •8929 32
•9631 9 •9221 21 •8907 33
•9593 10 •9191 22 •8885 34
•9556 11 •9162 23 •8864 35
•9520 12 •9133 24 -8844 36

j
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Table showing the Strength of Solutions

of Potassium Carbonate by Specific Gravity

at 15° C.

Specific

Gravity.

Per cent, of

K2C08 .

Specific

Gravity.

Per cent, of

K2C03 .

-i AAA 1 A1*00914 1
1 • 07QOQ Zo

-f A 1 A A.A1-01829 oZ 1 • OQQQQ1 Zovvt) 9Qzy

1 * 02743
o3 1 . QA1 APC 3A

- A A A C* A1*03658 4 1
• ol Zbl 31

1
• 04572

K0 39OZ

] l*0o513 b 1 ooo/o OO
1 s A A A C A
I 1*06454 7

;

1 oi/zy 34.

1 -07396
o
O 1 oOooO

1 A AOOT1
• 08337 9 ! T • Q7AQO 3fioo

1*09278 10 i l ooz/y 37O /

1 1 AO C A
1 * 10258 t 111 I oy-t/b OO
1 '11238 1 oIZ

j
1 tiUO/O 3QOf

1 * J 2219 1 o ! 1 • /t 1 QTA

1*13199 14: 1 ttolUi 4.1•±1

1 * 14179 15 1 '±'±000 4-9trZ

1 '15200 lb to
t 1 AA AA
1 * 16222 17 1 • A f'GA7

1.1 TO A O
1

• 17243 1 Qlo 4-^

1-18265 19 ;

1*49314 46
* ; i AA A

1-19286 C\ A
20

' t . pr Alt DO1* 50588 A H

1-20344 21 !
1-51861 48

1 • 21402 22
1 1*53135 49

1-22459 23 1-54408 50

1 23517 24 1-55728 51

1-24575 25 1-57048 52

1-25RS1 26 1*57079 5:4-024

1
• 26787 27
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Table showing the Strength of Solutions op
Magnesium Sulphate (Epsom Salts) by
Specific Gravity at 15° 0.

Specific

Gravity.
Per cent, of
MgbU^+'Aq.

Specific

Gravity.
Per cent, of

Mgbl)4+ 7Aq.

l -oof?X UUD •QQ 1 • 1 90X xa\j 93 • 07AO U /

i • oi o 1 • 1 94X xztt 93 • fiftao DO
i «oi rX UXO 9«Q1A VX 1 • 1 9ftX XAO 94 • 94A^t A^.

1 \Ja\j 3«ft4O o± 1 • 1 31X 101 94-ftlArt Ol
1 '094.
J. VAt 4 »7fia: / O 1 • 1 34X lux 9^ • 37AO O I

1 • 09.QX \JAV o uu 1 • 137X xo /
9* • Q9aO Xja

1 -034x uot 1 -140x xttu 9fi -47AO rt t

1 «03Q
JL Voo 7*41

I * 1 X XTtO 97-01A 1 UX
1 -043X UTtO X IrtO 97 • ^3A 1 OO
X UtfcO 1 • 147X XTC /

9ft -O^AO \JO

X vou 1 1 ^0X X«JU 9ft • ^7AO O t .

X \JOo 10*71Xv f i. 1 '1 ^3X lOO 9Q • 07ao yj t

1 • O'iQX KJOo 1 1 • *>0 X xoo 9Q • ^7AO O I

19 '98J A AO I • 1 ^ftX XUO 30 • OfiOlf uo
1 -Ofift 1 3* 04xo l/t x xox 30 • Kf\OU oo
1 '0791 \J i a i3*7QJO to 1 • 1 fi4X xo* 31 «03OX uo
1 •07";

»x \j to 14 • ^9Xtc oa X xoo 31 • ^1Ol oL
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18 • 03 1*207 37*o0
1-098 18-69 1-230 41-17
1-101 19-35 1-250 44*44
1-104 20-00 1-270 47*36
1-107 20-63 1-282 50*00
1-111 21-26 1-294 52*38
1-114 21-87 1-304 51*54
1-117 22-48
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Table showing the Strength of Solutions of
Ferrosum Sulphate (Green Vitriol, Proto-
sulphate of iron) by specific gravity at
17*2° 0.

1

Specific

.

Gravity. ofFeSO*
+ 7Aq.

Per cent.

ofFeS04 .

Specific

Gravity.

"Ppl* rpnt.

ofFeS04
+ VAq.

Per cent,

of FeSQ4 .

r 0052 1 * 547 1" 1214 21 ir 487
i- 0105 2 1 094 1- 1278 22 12' 034

0158 3 1 641 1- 1343 23 12' 581

n- 0212 4 2 188 V 1408 24 13" 128

l 5 o
ii 1 Xtc / O 25 13< £7^

i
l 6 Qo 1 1 ftQQ

j ooy 26 "Id. < OOO

i' 0377 7 3 829 1 •1606 27 14 769

I- 0433 8 4' 376 1 •1673 28 15 •316

r 0490 Q 4- 923 1 1740 29 15 •863

l 0547 i n 5- 470 1 •1808 30 16 410
l 0605 11 6' 017 1 •1876 31 16 •957

l •0664 12 6' 564 1 1945 32 17 504

l ' 0723 13 7' 111 1 •2014 33 18 •051

l •0782 14 7 •658 1 '2084 34 18 •598

i •0842 15 8 •205 1 2154 35 19 •145

l '0903 16 8 •752 1 •2225 36 19 692
l •0964 17 9 299 1 •2296 37 20 239

l •1026 18 9 •846 1 •2368 38 20- 786
l •1088 19 10 •393 1 2440 39 21- 333
1 •1157 20 10 •940 1 •2513 40 21 880

(

p 2
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Table showing the Strength of Solutions of
Potassium and Ammonium Alum by Specific

Geavity at 17*5° 0,

Per cent.
K2A12(S04)4 +
24 Aq. Density.

(NH4)2A12(S04)4 +
24 Aq. Density.

1 1-0065 1-0060

2 1-0110 1-0109

3 1-0166 1-0156

4 1-0218 1 0200

5 1-0269 1-0255

6 1
• 0320 1-0305

Table showing the Strength of Solutions of Potassium
Chromate (Yellow Chromate) by Specific Gravity at
19-5° C.

Specific

Gravity.

Per cent,

of
K aCr0 4 .

Specific

Gravity.

Per cent.
of

K aCr0 4 .

Specific

Gravity.

Per cent,

of
K aCr04 .

1*0080 1 1-1287 15 1-2592 28
1-0161 2 1-1380 16 1-2700 29
1-0243 3 1-1474 17 1-2808 30
1-0325 4 1-1570 18 1-2921 31
1-0408 5 1-1667 19 1-3035 32
1-0492 6 1-1765 20 1-3151 33
1-0576 7 1-1864 21 1-3268 34
1-0663 8 1-1964 22 1-3386 36
1-0750 9 1-2066 23 1-3505 36
1-0837 10 1-2169 24 1-3625 37
1-0925 11 1-2274 25 1-3746 38
1-1014 12 1-2379 26 1-3868 39
1-1104 13 1'2485 27 1-3991 40
1-1195

!
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Table showing the Strength of Solutions of
Barium Nitrate (Nitrate op Baryta) by
Specific Gravity at 12*5° C.

Specific

Gravity.
Per cent, of
Ba(N03)2 .

Specific

Gravity.

>

Per cent, of i

Ba(N03)2 .

1-0062 1 1-0250 4
1-0123 2 1

• 0320 5
1-0185 3 1-0409 6

Table showing the Strength of Solutions of
Calcium Nitrate (Nitrate of Lime) by Spe-
cific Gravity at 12 • 5° O.

Specific

Gravity.

Per cent, of
(Crystal-

lized?) Salt.

Specific

Gravity.

Per cent, of

(Crystallized ?)

Salt.

1-0052 1 1-0690 14
1-0104 2 1-0777 16
1-0156 3 1-0864 18
1-0208 4 1-0950 20
1-0260 5 1-1044 22
1-0310 6 T1112 24
1-0361 7

'

1-1185 26
1-0411 8 1-1257 28
1-0481 9 1-1320 30
1-0510 10 1-1383 32
1*0601 12
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1-00801-0163

1
•

0217

i

1-0331

1
•

f\A

1
C*

1

U41o

1-05021-0591
.1-0682

1-07751-08691-09631-1059
Specific

Gravity.

cf -t
f \ _

to o

1-11571-12571-13591-14631-16771-17881-19021-20161-2132

1
'

2251

.

1-2372
Specific

Gravity.

H^WtOHOCOCOvlClOl^W ^8
°g.
CO f*"

bo O

1-24951-2620

1
•

2747

1
'

2876

1-30071-31401-3276

1
*

3416

1-35581-37021-38481-3996
Specific

Gravity.

MO5WO5O5WO0b5N3tOb3bO05W*>WfcCHOCC00vl03 0i

hD ^

OS
CO r»

to o



S68.9S 81 8S98T-T 6 86990-

T

9S 8600S.T 11 OSAET-T 8 T9890-T

9Z 8EE6I.T 91 8S6TT-T I 80T90-T

fZ H)?8T-T ST 9fTTT-T 9 99S?0-T

£Z 0832,1.

T

fl ?8S0T-T S ?Z980-T

ZZ 9Q49I.T ST SS960-T f 668E0-T

T869T-T ST 6Q880-T 8 HTSO-T
1 f\TOT T
Z,0ISL« I TT z OSfIO-T

61 SIStT-I OT SSSiO-T l SSiOO-T

lO^N jo
otjpadg

I '10**1 J° •ilTAUlQ
ogpedg

-I0«NJO

•

•A^IABJ*)

ogpadg

"0 oST xv ixiAvaf) OMioaag as (xnvg kokkoo) aaraouro
wniaog ko SMOixmog &o nxoKaaxg shx ©jsimohs aiavx

6 ?T690-T

S9HT-T
|

8 8?&90-T

8999T-I 9T OQiOT-T
j

4 S89f0-T

85 8S89T-T ST 9800LT 9 91680-

T

8809T-T fT 9tS60-T 9 OQSSO-T

IZ 8T SQ980.T ? 009S0-T

oz 8098T.T Zl S96i0-T 8 OQGIO.T

6T f68ST.T TT TiSiO-T Z 00ST0-1

81 6UST-T OT 08990*

T

I 09900.

T

•102 JO
oy'padg

•102 jo •ilTAUI£)

oijpadg
"102 jo

ogpadg

'l = '0 o9I W WBJA
'0 o9T xv xxiAvao oiJioajg xa aaraoino

nnissvxod no suoixmog no HXDNanxg shx okiaiohs aiavj,



219 chemists' pocket-book.

Table showing the Strength of Solutions op Ammonium
Chloride by Specific Gravity at 15° C.

Gravity.
sr&l C8I1X.

of NH 401.

1

opecinc
Gravity,

j

of NHiCl. Gravity.
ACL L/tJIIli.

ofNH 4Cl.

1-00316 1 1-03081 10 1-05648 19

1-00632 2 1*03370 11 1-05929 20

1 00948 3 1-03658 12 1-06204 21

1-01261 4 1-03947 13 1-06479 22

1-01580 5 1-04325 14 1-06754 23

1-01880 6 1-04524 15 1-07029 24

1-02180 7 1-04805 16 1-07304 25

1-02481 8 1-05086 17 1-07575 26

1-02781 9 1-05367 18 1-07658 26-297

Table showing the Strength of Solutions of Magne-
sium Chloride by Specific Gravity at 15° C.

Specific

Gravity.
Per cent,

of MgCl a .

Specific

Gravity.
Per cent.

ofMgCl 2 .

Specific

Gravity.
Per cent,

of Mg01 a .

1*00844 1 1-11300 13 1-22737 25
1-01689 2 1-12203 14 1-23777 26
1-02533 3 1-13106 15 1-24817 27

1*03378 4 1-14045 16 1-25857 28
1-04222 5 1-14984 17 1-26897 29
1-05096 6 1-15922 18 1-27937 30
1-05970 7 1-16861 19 1-29029 31

1-06844 8 1-17800 20 1-30121 32
1-07718 9

!

1-18787 21 1-31213 33
1-08592 10 1-19775 22 1-32305 34
1-09495 11 1-20762 23 1-33397 35

1-10398 12 1-21750 24 1-33406 35-008
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Taele showing the Strength of Solutions of
Aluminium Chloride by Specific Gravity at
15° 0.

Gravity. of A12C1 6 . Gravity.
jrer cent-

of A1 2C16 .

1 • AATOI1 00721 1 1 • 17092 22
1 • A1 A A Q o 1 • 1 TOKO

1 1790o no2o

1 U21b4: Qo "1.1 OOI K
1 IbolD 24

1 UZooD t 1 19b7o O K25

1 Uobvo PL0 1 20084: 0£»
2b

1 UioOo t>
1 . O 1 A AO orr27

i uouyy i
i i on a r\o
1 224:0b 2b

1 U0o40 oo 1 . 0091

A

OA2y

i uboyi Qy 1

•

OA OIQ
1 24:21y OAoO

1 U/oo/ 1 A 1 . OKI OA
1 " 20184: Olol

1 • AQ1 OA li 1

.

OOI

A

O
1 2bl4y OOd2

T • AOQAO '1 o12 1 . OT1 1 K
1 ' 27110 oo

1-09684 13 1-28080 34
14. 1 • 9Q04fil zyutto oO

1-11248 15 - 1-30066 36

1-12073 16 1-31086 37

1-12897 17 1-32106 38

1-13721 18 1-33126 39

1 • 14545 19 1-34146 40
1

• 15370 20 1
• 35224 41

1-16231 21

i

1
• 35359

i

41-126
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Table showing the Strength of Solutions of
Potassium Iodide by Specific Geavity at
21° 0.

Specific

Gravity.
Per cent,

of KI.
Specific

Gravity.

Per
cent,

of KI. Gravity.

Per
cent,

of KI.

1-0075 1 1-1807 21 1-4224 41
1-0151 2 1-1911 22 1-4371 42
1-0227 3 1-2016 23 1-4520 43
1-0305 4 1-2122 24 1-4671 44
1

• 0384 5 1-2229 25 1-4825 45
1-0464 6 1-2336 26 1 -4982 46
1-0545 7 1-2445 27 1-5142 47
1-0627 8 1-2556 28 1-5305 48
1-0710 9 1-2699 29 1

• 5471 49
1-0793 10 1-2784 30 1-5640 50
1-0877 11 1-2899 31 1 -5810 51
1-0962 12 1-3017 32 1-5984 52
1-1048 13 1*3138 33 J. \J i-\JLi OO
1-1136 14 1-3262 34 1-6343 54
1-1226 15 1-3389 35 1-6528 55
1*1318 16 1-3519 36 1-6717 56
1-1412 17 1-3653 37'

'

1-6911 57
1-1508 18 1-3791 38.

!

1-7109 58
1-1605 19 1-3933 39 1-7311 59 .

1-1705 20 1-4079 40
.

1

1-7517 60
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Table showing the Strength of Solutions of
Sodium Acetate by Specific Gravity at
12-5° 0.

Specific

VJTJ.aVJ.ujr

.

Per cent.

of
the Salt.

Specific

\jri uviby

.

Per cent,

of

the Salt.

Specific

mavity.

Ppt cen t,

Of
the Salt.

1 : 0028 1 1-0361 12 1-1018 32
1-0058 ,2 1-0424 14 1-1090 34
1

• 0087 1
• 0488 GO

1-0117 4 . 1-0553 18 1-1242 38
1-0146 5 1-0619 20 1-1320 40
1-0176 6 1-0685 22 1-1399 42
1-0206 7 1

• 0751 24 1
• 1482 44

1-0237 8 1-0817 26 1-1567 46
1

• 026? 9 1
• 0883 28 1-1656 48

1-0299 10 1-0955 30 1-1755 50

Table showjng the Strength of Solutions
of Lead Acetate (Sugar of Lead) by Specific
Gravity at 12*5° C.

Specific

Gravity.

Per cent.

of
the Salt,

Specific

Gravity.

Per cent.

of
the Salt.

Specific

Gravity.

Per cent.

of
the Salt.

1 • 0070 1 1-0505 7 1-1221 16
1-0140 2 • 1-0580 8 1-1330 18
1-0211 3 1-0655 9 1-1560 20
1-0283 4

f
1-0731 10 1

• 1740 22
1-0366 5 1-0891 12 1-1928 24
1-0430 6 1-1055 14

Q
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P w

o

*
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CQ

a P
£ os

O uq

a h
CO

PQ

O to

a ^
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o m
—

9*592

10-

464

11-

336

12*208 13-080

13-

952

14-

824

15-

696

16-

568

17-

440

IS

M

rHi—tr—(r—irHrHr-irHrH<M

Specific

Gravity.
1-0669 1-0734

1
•

0800

1•
0866

1•
0932

1-0999 1-1067 1-1136

1*
1205

1-1275

0-

872

1-

744
2°616

O
.

A
O
O

o'488

4-

360

5-

232

6-

104
6-976 7*848 8-720

w

r-i(MCOT^iOCOI>OOOiO
rH

Specific

Gravity.
1-0058 1-0116 1-0175 1-0295 1-0356 1-0417 1-0479 1-0542 1-0605

9ZZ
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Table showing thk Strength of Solutions of Potassium
Ferricyanide (Red Prussiate of Potash) by Specific
Gravity at 13° C.

Specific Per cent. Specific Pei- cent.
Gravity. oi h. c lie a (/y 1 <

2 . Gravity. of K 6Fe 2 Cy 12 .

1-0051 1 1-0653 12
1-0103 2 1-0771 14
1*0155 3 1-0891 16
1-0208 4 1-1014 18
1-0261 5 1-1139 20
1-0315 6 1-1266 22
1-0370 1 \

1-1396 24
1-0426 8 i 1-1529 26
1-0482 9 1-1664 28
1-0538 10 1-1802 30

Table showing the Strength of Solutions of Hvdro«
cyanic Acid (Prussic Acid) by Specific Gravity.

Specific

Gravity.
Per cent,

of HCy.
Specific

Gravity.
Per cent,

of HCy.

•9570 16-0

_

•9945 3-6
•9768 10-6 •9952 3-2
•9815 9 1 •9958 3-0
•9840 8-0 •9964 2-7 .

•9870 7-3 •9967 2-5
•9890 64 I -9970 2-3
•9900 5-8 •9973 2-1
•9914 5-3 •9974 2-0
•9923 5-0 •9975 1-77
•9980 4-6 •9978 1-68
•9940 4-0 •9979 1-60

Q 2
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Table tor Correction of Volumes of Gases for
Temperature according to the Formula

760 x (1 + 5 t)

1 + 5 t from 0° to 30° . 5 = 0-003665.

15 l + 8t. Log. (1+8 0-
;

; _

t 1 + 8*. Log. (1+ St).

r\
\J

A
Kj u 1 0000000 U UUUUUllU.

o

2- 6 1 0095290 A AA/1 1 1 OO0' 0041188
. i
i 1 •0003665 ±oy l 7 1 0098955 OTP K

2/ DO
• 9 1 •0007330 oi ooOLO& •8 1 •0102620 4341
ô 1 •0010995 A r7r79 2 9 I •0106285 5916

•d. 1 •0014660 DOOZ 3 0 1 0109950 A. AA A rr A AA0* 0047490
au 1 •0018325 /yoi 1 1 0113615 AA£»0

D 1 •0021990 yo±y •2 1 •0117280 0' 0050636
•7 1 •0025655 A • AA1 1 1 0*7 •3 1 •0120945 OOT A2210
• Qo 1 •0029320 •4 1 '0124610 3782
• Q 1 0032985 3 5 1 0128275 5354

1i u 1 0036650 A . AA1 KQQQ 6 1 0131940 6926
. 11 1 •0040315 7 1 0135605 8497
• 9 1 •0043980 yuoy •8 1 0139270 A • AA£>AA/^r7U 0060067
o ii A • AAOAC4 Q Qo y 1

ai a nnoc 1636
•4 1 •0051310 2227 4 •0 1 •0146600 0-0063205

1 •5 1 •0054975 3810 •1 1 0150265 4773
•6 1 •0058640 5393 •2 1 •0153930 6341
•7 1 •0062305 6974 •3 1 •0157595 7909
•8 1 0065970 8556 •4 1 •0161260 9476

1 •9 1' 0069635 0-00301H7 4 •5 1 •0164925 0-0071042
2 •0 1' 0073300 0-0031718 •6 1 •0168590 2607

1 1 0076965 3298 •7 1 •0172255 4172
'2 1 0080630 4877 •8 1 0175920 5736
'3 1 '0084295 6455 4 •9 1 0179585 7300
•4 1 •0087960 8033 5 •o 1 0183250 0-0078864

2 5 1 0091625 9611 L 1 0186915 0-0080427
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Table for Correction of Volumes of Gases—continued.

t 1 + St. Log. (1+5 0- t 1 + 8L Log. (1 + 5 1).

o

11 •4 1 •0417810 0*0177764

o

14 5 1 •0531425 0*0224871
11 •5 1 •0421475 9292 6 •0535090 6382

•6 1 •0425140 A ~ A "1 nAnl A0*0180819 7 1 •0538755 7893
•7 1 •0428805 AO 4 A

2346 8|1 •0542420 9403
•8 1 '0432470 3872 14 9| 1 •0546085 0 * 0230193

11 •9 1 •0436135 . 5397 15 0 1 0549750 0*0232422
12o 1 •0439800 0' 0186922 1 1 •0553415

y-v t~\ r\

3930
•1 1 •0443465 8446 2 1 •0557080 5438
•2 1 •0447130 AMrra9970 3 1 0560745 6945
•3 1 •0450795 A * A*t rv i J ao0*0191493 4 1 0564410 8452
4 1 •0454460 OA 1 A3016 15' 5 1 0568075 9959

12 •5 1 •0458125 4o38 611 •0571740
A AA A ~1 m r\

0*0241465
6 1 0461790 6060 •7;1 •0575405 2970
7 1' 0465455 7581 8; 1 •0579070

A A f
4475

8 1" 0469120 f\~t AO9102 15' 1 0582735 5979
12- 9 V 0472785 A . AAAA/»AA:0*0200622 16' 0 1 0586400 0' 0247483
13' 0 1 0476450 A AAAA1 A 10' 0202141 1 1 •0590065 8986

1 1 •0480115 O /*AA
3660, 2 1 •0593730 0*0250489

2 1 '0483780 5179, 3 1 •0597395 1991
3 1 0487445 aaAn

6697| •4! 1 •0601060 3492
'4 1 0491110 AA 1 ^48214 16 5 •0604725 4993

13- 5 1 0494775 9731 6 ! •0608390
t** A t"\ A

6494
6 1 •0498440 A . AA "1 "1 A >4 A0*0211248 7 1 •0612055

r\ t~\ a

7994
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Table for Oobkeotion of Volumes of G-ases—continued

t 1 + St. Log. (l+St). t 1 + St Log. (l + St).

o

23 •8\l

•

•0872270 0 •0363203

o

27 •0 1 • 0989550 0
• 0409800

23 •9 1 •0875935 4666 •1 1 •0993215 0-0411248
24 •Oil •0879600 0 0366129 •2 1 •0996880 2696

•1 1 •0883265 7592 •3 1 •1000545 4143
•2 1 •0886930 9054 •41 •1004210 5589
•3 1 •0890595 o •0370516 27 •5 1 •1007875 7035
•4 1 •0894260 1978 •6:

1

•1011540 8481
24 •5 1 •0897925 3439 •7;1 •1015205 9926

•6 1 •0901590 4899 •8; 1 •1018870 0-0421371
•7 1 •0905255 6359 27 •91 1 • 1022535 2815

i

•8 1 •0908920 7818 28 •o 1 •1026200 0-0424259
24 •9 1 •0912585 9276 •1

1

1

•1029865 5702
25 •0 1 •0916250 0-0380734 •2i l • 1033530 7145
1 1 •0919915 2192 •3;l •1037195 8587
•2 1 0923580 3649 411 •1040860 0*0430029
3 1 0927245 5106 28 •5 l 1044525 1470
4 1 0930910 6563 •6 1 •1048190 2911

25 5 1 0934575 8019 , 71 : 1051855 4352
6 1 •0938240 9474 8 l 1055520 5792
7 1- 0941905 o- 0390929 28 <-9 l :1059185 7232
8 1- 0945570 2384 29 0 l 1062850 0

• 0438671
25 9 1 0949235 3838 1 l 1066515 0-0440110

0 1 09529C0 o- 0395291 2 l •1070180 1548
1 1' 0956565 6744 3 l 1073845 2986
2 1- 0960230 8197 4 l 1077510 4423
3 1- 0963895 9649 29« 5 l- 1081175 5859
4 1- 0967560 0,- 0401101 6 1 • 1084840 7295

26- 5 1- 0971225 2552 • 7 i- 1088505 8730
6 1- 0974890 4003 8 i- 1092170 0-0450165
7 1- 0978555 5453 29* 9 i- 1095835 1600
8 1- 0982220 6902

26- 9 1- 0985885 8351 30-0 i- 1099500 0-0453035
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Table for Correction of Volumes of Gases—continued.

t
760 X Log. [760 X

(\ Jl. k tW
^ I. T 0 CJJ.

t
760 X

Ql + O t).

Log. [760 X
(i + sty}.

0

5-2 774-4841 2-8890125
o

8*3 783-1188 2*8938277
•3 774-7626 1687 •4 783-3974 9821
'4 775-0412 3248 8-5 783-6959 2-8941365

5-5 775-3197 4808 •6 783-9544 2908
•6 775-5982 6368 •7 784-2230 4451
•7 775-8768 7927 •8 784-5115 5993
•8 776-1553 9486 •9 784-7901 7535
•9 776-4339 2-8901044 9-0 785-0686 2-8949076

6*0 776-7124 2-8902602 •1 785-3471 2-8950617
•1 776-9909 4159 •2 785-6257 2157
•2 777-2695 5716 •3 785-9042 3697
•3 777-5480 7272 •4 786-1828 5236
•4 777-8266

. 8828 9-5 786-4613 6774
6-5 778-1051 2-8910383 •6 786-7398 8311
•6 778-3836 1938 •7 787-0184 9848
•7 778-6622 3492 •8 787-2969 2-8961385
•8 778-9407 5045 •9 787*5755 2921
•9 779-2193 6597 10-0 787-8540 2-8964457

7*0 779-4978 2-8918149 •1 788-1325 5993
•1 779-7763 9701 •2 788-4111 7528
•2 780-0549 2-8921252 •3 788-6896 9062
•3 780-3334 2802 •4 788-9682 2 * 8970595
•4 780-6120 4352 10-5 789-246? 2128

7-5 780-8905 5901 •6 789-5252 3660
•6 781-1690 7450 •7 789-8038 5192
•7 781-4476 8998 •8 790-0823 6723
•8 781-7261 2-8930546 •9 790-3609 8254
•9 782-0047 2093 11-0 790-6394 2

• 8979784
8-0 782-2832 2-8933640 •1 790-9179 2-8981314
•1 782-5617 5186 •2 791-1965 2843
•2 782*8403 6732 •3 791-4750 4372,
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Table for Correction of Volumes of Gases—continued,

t
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(1 + 5 0.
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t
760 X Log. [760 X
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Tension of Aqueous Vapour in Millimetres of
Mercury, from — 9* 9° to -f 35° 0.

o mm.
|

o mm. o
i

mm. !

o mm.
-9 9 2-0J6 -7 3 2 603 -4 •73-206 ~2mm 13 •925

8 •114 •2 •624 •6 •231 — 2mm o •955
•7 •132 •1 •645 •5 •257 _1X •93 -985
•6

; -J50 — 7 •0 •666! — 4X •4 •283 •84 •016
•5 •lti8 -6 •9 2 •688 3 •309 •7, •047

-9 •4 •186 •8 •710.
1

2 •335 •6 •078
•3 •204 •7 •732| i •1 •361 5 •109
•2 •223 6 •754!1-4 o •387. _ 1X •4 140
1 •243 •5 '776

1

— 3 •9 3-414 •3 •171
-9 o •261! -6 4 '798 8 •441 •2 •203
-8 9 2*280 3 821 7 •468 1 •235

8 •299, 2 844 6 •495 -1 '0 •267

7 •318; 1 867! 5 •522 — 0 94 299
6 •337| -6' 0 890; — 3 4 •550 8, 331
'5 •356, -5 9 914 3 •578 7 364

-8 •4 •376, 8 93S •2 •606 •6 •397
-3 •396| •7 •962 1 •634 •5 •430
•2 •416! •6 986; '-3 0 •664 -0 •4 •463
•1 •436 '5 3 •010, -2 9 3*691 '3 •497

-8 •0 •456! -5 •4 3 •034 •8 •720 2 •531
-7 '9 2-4771 •3 058 •7 •749 1 565

8 •498; '2 •082 •6 •778 -0 04 600
7 •519| 1 •106 5 •807 +0 0 4 •600
'6 •540 -5 •0 •131 -2 4 •836 1 633
•5 •561: -4 9 3 •156 3 •865 2 •667

-7 •4 •582 8 181 •2 •895 *3 '700
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Tension of Aqueous Vapour—continued.

mm.

12

+12-0 10

1

2
'3

•4

•510
•6

•7

•811
•9

13-011
•1

-2

•3

•4

5

457

13

13
14

14

6
'7

'8

9
•Oil
•1

•212
•3

•4

•512
•6

-7

'8

14
52615
596'

6(5
734

(

804
875 15

947!;

019-j .

090|i

162115
235 16

309
383
456
530

605|

6S1IJ

757i
8321
90S
986
06!

142
220
298!

378
458
538

mm.
|

9'l2'619:

012-699,

ll *781 :

2! '864

3! '947

•413-029

mm.
17- 815-167

• 9I

18- 015
li

16

17

5!

6!

7

8

9

013
1
2
3
•4

•5.

•614
7
•8

•9

•014

•li

•21

•3

.4!

17
" o
•6!

•112

197
•281
•366

•451
•536
•623

•710

•797;

•885 ;

•972

•062

•151

•241

•331

421
513
105
697
7SJ0

882
977'

18

18

19

2

3
4
'5

'6

-716
•8;

•9!

016
•1

•2

•3

20-7
•8

20'

21-
9

262
357
454
552
650
747
845
945 21

045 1

145'

•240j

•346; 21 '9
• 449! 22-0
•552

mm.
18' 159

•271

•383

018*495
•610
•724

8

839
954

519-069
6 -187

7

•4

19- 5
•6

•7

•8

19*9
20- 0

•1

•2

•3

•4

715-072
20

17

17

18

'655

758
•861

•967

•073

•179
• 285
•391

•500
•608

•717
•826
•935

047

3U5
423
541
659
780
901

320*022

19

22

4
5

•2

•3

•4

235

143
265
389
514

639
76';

888
121-016

144

272

•6

•7

•8

22- 9
23- 020

400
528



091- 2- ,508« 8. 885- f-
LZ8- 0- 58 655* T-

{
1ST • 08 2- 8S£- 8-

565 • 6- f2 658- 68 0- 28 996- T- '882- 2-

^98- 8- 65T- £8 6- 18 281- 62 0- 62 88T- 52 T-

5ST- I* 1. 656- 8- 2T9- 6- 82 886- 0.92
106- 9- 191- 1- Iff- 8- 2^8- fi.C2

089- 5- T95- 9- 112- 1- 169- O

ysf • f- 898- 5- X8 TOT- 65 9. 255- I-
082- 8- HI- f- T86- 85 5- 82 90f. 9-

100- 2- 086- 8* |S91. J92- 9-52
981- I. 181. 2- ,665- 8. ;6TT- fZ f-
595- 68 0-w 969- I- 88f • 2- i916- 8-

ff2- 6- is. so*. 88 0- 18
!192- T- If88- 2-

fZl> 68 8- 5T2- 6- 08 TOT- 820- 82
:

269. T-
906- 1- 920- 88 8-

i

686- 6- 12 iOS5- 82 0-62
689- 9- 188- 1- 811- 8- \m- 6-

2Lf> 5« 88 059- 9- ilT9« !• 812- 8-

852- f> 89*- 5- 08 S9f • 9- 581- 821-
9to 88

I:

812- f • *62- 5- 12 966. 9-

288- f60- 28 8- 981 • 12 T- 858. 5-^2
T29- t IT6 2. •816 8 ,821 f.
Olf •18 0 88 |62l T 058 i885 8-

OOZ •18 6 •28 \SfQ 18 0 •08 899 T ,85* 2-

T66 8 698 6 •62 505 •92,0 •12i;6TS IT-

881 1 061 8 |T58 •92^8T • 220-^2
915 9 110 •18 1 86T 2 850 • 22 6-82
018 5 • 28 888 9 |5f0 •9Sil !l26 8-

59T 98 *59 5 •62 T68 ,'061 1.

296 •S8 8 •28 QLf •08 f 881 • 5e;s •92,659 •T29-824

J

'tura o 'mm o •aim o
i

i

o
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243 chemists' pocket-book.

Logarithm of Numbers from 0 to 1000.

• 0 1 2 3 4 5 6

n
yj n UVUIJU qni no 4/ 1 LZ b98y7 77815

10X V/ UUoOU m OQA

11 04139 04532 04922 05307 05690 0(3070 06446
12 07918 08279 08637 08990 09342 09691 10037
13X \J 11394X X UviC 1 1 797 1 ooociZooo 1 9*71 n

1 1U JLoUod loo54
14 1461

3

1 4Q99 I >iiiAO IDOoo 1 CQCRiOOOD lblo7 lo4oo
15 17609 1 78*48 181 ftA 10 < o* 1 flAOQ

16XV 204-1*2 iuUOO 20952 21219 91 AHA ^1 I 4o ^S^5(J LI
IT 23045 23553 23805 J4UD0
18 25527M %J %JM 1 26007 26215 OR A Q9X04OZ Zb < I /

19 27875 28330 28556 ^8 « ou ^iy LiUO

20miv 301 03 30535 30749 Oil <0 it QQC

21 32222 32428 32633 32838 33041 33244 33445
22 34242 34439 34635 34830 35025 35218 35411
23 36173 36361 36549 36736 QfiQOOOOy^Z o < 1U (

24 38021 38202 3838238561 ^S7QQoo i «>y
OoQ 1 ft qnnQ,l

25 39794 39967 40L40 40312 /lfiQ9/<4Uo^64
26 41497 41664*XX vl Utc 41830 41996 A91 fill 4.4O40 /1 9 t Q Q4^480
27 43136 43457 43616 4o i 1 0 A qqqo >i A no l44Uy 1

44716TCT 1 XU Tito 4 JL 45025 45179 40OO.4 AKAQA404 o4 4obo7
29 JUT.V ARQQQ 46538 46687 4 DOOO A CQQO 47iijy
30WW 47712 Tt 1 GO 1 48001 48144 AQOQh 4o4oU A QC*TO

31 4913G 49276 49415 49554 49693 49831 49969
32 50515 50651 50786 50920 51055 51189 51322
33 51851 51983 52114 52244 52375 52504 52634
34 53148 53275 53403 53529 53656 53782 53908
35 54407 54531 54654 54777 54900 55022 55145
36 55630 55751 55871 55991 56110 56229 56348
37 56820 56937 57054 57171 57287 57403 57519 ,

38 57978 .58093 58206 58320 58433 58546 58659 i

39,59106 {59218 ,59328 59439 59550 59660 59770 I

40 S0206 <30314 (30423^60531 60638 60745 60853 <

84510
02938
06819
10380
13672
16732
19590
22272
24797
27184
29447
31597

33646
35603
37475
39270
40993
42651
44248
45788
47276
48714

50106
51455
52763

90309
03342
07188
10721
13988
17026
19866
22531
25042
27416
29667
31806

33846
35793
37658
39445
41162
42813
44404
45939
47422
48855

95424
03743
07555
11059
14301
17319
20140
22789
25285
27646
29885
32015

34044
35984
37840
39619
41330
42975
44560
46090
47567
48996

p,
o

50243 50379
51587|51720
52892,53020
54158 54283
55388
56585

55509
56703

57749 57863
58883
59989
61066

58995
60097
61172

415
379
344
323
298
281
264
249
234
222
212

202
193
185

177
170

164
158

153
148
143

!38

134

130
126
122
119
116
113
110
107

Indices of Logarithms :—
Log. 4030 =3*60530
„ 403 =2*60530

40-3 = 1 -60530

Log. 4

»»

n

03 =. -60530
•403 =T- 60530
•0403 =£-60530
•00403= 3-60530

It 2



8069 p&imbai

098044-8 = 0069 " *' JO'SorI
2**144«8 " 'Soq; jo jaqranu puitf

089*01 -s = psimbai

OS* = " 9 -jgia X 98 'do.ij

91*04 •£ = " 0909 jo -3<> r
[

S909 jo -Sot; pmj

29
89
€9
*9
99
£9
89
69

04
U
24
£4
*4

94

44
84
08
18
28
?8

i99098

,8W8
j22888

j

48188
'e*928

688T8
*2218
09908
^99864

|69T64

29*84
|8*444
21044
89294
1199*
1*4*4
'49684

69TE4
9*824
4I9T4

98
88
06
26
96
96
86
66

80C98
988*8
69488
82188
84*28
82818
89IT8
28*08
96464
66064

06884
04944
88694
86194
98*94
S99H
84884
84084
89224
88*14

24904
01869
T8689
*8089
4IT49
T8I99
92299
9*2*9

Z01 9*289
f01 12229

o

98904
82469
2*889
8*649
92049
48099
82199
4*1*9
**ie9
81T29

2*6*8
828*8
96988
69088
81*28
49418
06018
*1*08
42464
62064

61884
46944
*9894
81194
89894
989*4
66484
46624
18124
6*814

10904
98969
89489
29849
28699
26699
18099
8*0*9
8*089
*1029

088*8
192*8
28988
96628
4*828
06918
82018
9*808
49964
89684

4*284
92944
06494
2*094
28294
409*4
61484
91624
66024
99214

91*04
8*969
*99^9
19449
68899
96899
886*9
6*689
1*629
60619

618*8
861*8
69988
08628
28228
*2918
99608
44208
88964
88884

94184
29*44
91494
49694
90294
62**4
68984
98824
91024
18114

62804
19*69
*4989
69949
9*499
10899
988*9
6*889
68829
90819

494*8'

981*8
90988
99828
41228
89918
68808
60208
81964 ;

41884

T0184
64844
H994
16894
82194
198*4
09984
*9424
88614
96014

8*204
84869
98*89
84949
29999
90499
884*9
6*489
48429
00419

969*8
840*8
2**88
20828
19128
16*18
12808
0M08

*89*8
110*8

84888
48428
98028
92*18
*9408
24'08

6*f64 64864
9*484 94984

28084
SOS44
49994
91894
19094
842*4
0«*84
84924
09814
21014

49104
98269
96889
98*49
89999
60999
0*9*9
6*989
*8929
96919

09644
28244
26>94
0*494
*46*4
161*4
66884
16924
49414
42604

01004
46169
90889
*6S49
*9*99
*1999
2*9*9
8*989
18929
06*19

249*8
8*688
91888
24928
02028
89818
98908
80008
60864
*0984

48844
69144
81*94
*9994
968*4
911*4
02884
60924
*8914
2*804

*8669
80169
91289

20849
04899
81*99
****9
8**89
82*29
*8S19

019*8
98888
19288
40928
*9618
16218
81908
*8664
68264
88984

04
69

89

49
99

99

*9

89

29

19

09

69

8S

49

99
cc

*9

91844
98044
8*894
48994
618*4
980*4
68284
82*24 89
0091429

49404|19

46869 09

02069 6*
*2189 81

01249'4t

94299 91

12899 9*

9*8*9 *1

4*889 8*

92829 21

84219 It

•pdnujiuoo—0001 ox o kcmli saaarciifci so KHiraysoi



245 chemists' pocket-book.

Logarithm of Numbers from 0 to 1000— continued.

Ph

9 g

85673 61

86273 60

86864 59

87448 58
88024 57

88593 57

89154 56
89*70^ 55
90255 54
90795 54

91328 53
91855 53
92376 52
92891 51

93399 51

93902 50
94398 49

94890 49

95376 48
95856 48

96332 48

96802 47
97267 47

97727 46
98182 46
98632 45
99078 45
99520 44
99957 44

0

71 85126 85187
72;85733|85794
73 86332 86392
74

75
86923 86982
87506 87564

76 88081 88138
77;88649 887U5
78-89209 89265
79,89763 89818
80,90309 90363

81 90848
8291381
83 91908
84!92428
85

!

92942
86193450
87 93952
88i94448

89|94939
90 95424

91:95904

9296379
93 96848
94|97313
95 97772
9698227
97j98677
98 99123
99,99564

9C902
91434
91960
92480
92993
93500
94002
94498
94988
95472

85248 85309
85854l85914

:

86i61;86510
87040',87099

87622 87680
88196|88252
o8762 88818
8932l!89376
89873'S9927
90417 90472

85370:85431
85974 !86034
86570|86629
87157 87216
87737.87795
88309 88366
88874 88930
89432 89487
89982 90037
90526 90580

90956
91487
92012
92531
93044
93551
94052!

94547

!

950361

95521!

9595295999
96426^96473
96895 96942
97359 97405
97818 97864
98272 98318
98722 98767
99167 99211
99607 99651

91009
91540
92065
92583
93095
93601
94101
94596
95085
95569

96047
96520
96988
97451
97909
98363
98811
99255
99695

91062
91593
92117
92634
93146
93651
94151
94645
95134
95617

I

96095
96567
97035
97497
97955
98408
98856
99300
99739

91116
91645
92169
92686
93197
93702
94201
94694
95182
95665

96142
96614
97081
97543
98000
98453
98900
99344
99782

85491
86094
86688
87274
87852
88423
88986
89542
90091
90634

91169
91698
92221
92737
93247
93752
94250
94743
95231
95713

96190
96661
97128
97589
98046
98498
98945
99388
99826

8

85552 85612
86153 86213
86747'86806

87332 87390
87910 87967
88480 88536
89042 89098
89597^9653
90146:90200
90687:90741

91222 91275
91751,91803
9227392324
92789192840
93298!93349
93802 !93852
94300'94349

94792j94841
95279,95328
95761 95809

96237
96708
97174
97635
98091
98543
98989
99432
99870

96284
96755
97220
97681
98137
98588
99034
99476
99913

To multiply by logarithms, add the logarithms together and find
the corresponding number.
To divide by logarithms, subtract one from the other.

To extract the root, divide the logarithm by the index of the
root and find the number corresponding to it.

To raise a number to any pow r, multiply the logarithm by the
index of the power and find the corresponding number.
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T08 418 888 8*8 *98
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684 ,994 044 .984
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247 chemists' pocket-book.

Reduction, of Cubic Centimetres, &c.—continued.

tc. o-o 0-1 0-2 0'3 0'4 0'5 0'6 0*7 0'8 0*9

0

9 413 397 382 366 351 335 320 304 289 274

10 259 244 228 213 198 182 167 151 136 121

11 106 090 075 060 045 029 014 *999 *984 *969

12 19953 938 923 907 892 877 862 846 831 816

i o. 800 hoc
I 80 hhn

I 7U 7oo 74U 7U9 694 o7y 664

14 648 633 618 603 588 573 558 543 528 513

15 497 482 467 452 437 422 407 392 377 362

16 346 331 316 301 286 271 256 241 226 211

17 196 181 166 157 136 121 106 091 076 061

18 046 031 016 001 *986 *97l *956 *941 *926 *911

19 18897 882 867

•

852 837 822 807 792 777 762

on 748 7oo 1 lo h AO DOB D (<S boy C A A04:4 614

21 600 585 570 555 540 526 511 496 481 466

22 452 437 422 408 393 378 363 349 334 319

23 305 290 275 261 246 231 216 202 187 172

24 158 143 128 114 099 084 070 055 041 026

25 012 *997 *982 *968 *953 *938 *924 *909 *895 *880

26 6* 17866 851 837 822 -808 793 779 764 750 735

27 721 706 692 677 663 648 631 619 605 590

28 576 561 547 532 518 503 489 475 460 446

29 432 417 403 388 374 360 345 331 316 302
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249 CHEMISTS' POCKET-BOO&.

Table of Hardness, Parts in 100,000.

(50 c. c. of water operated upon.)

Volume
of Suap
Si illlfw\M

CaCO s
per

inn nnn

Volume
of 8oap

j

Solution.

CaC0 3
per

100,00 K

Volume
of Soap

CI 1 x •

Solutiou.

CaC0 3

per
ico,ojo.

c. 0. c. c. Kit L>.

0-7 •00
'

4-2 4-86 7*7 9 • 86
0-8 •16 •3 5*00 •8 X\J \J\J

0-9 •32 •4 •14 •9

1-0 •48 •5 •29 8*0
•1 •63 •6 •43 •1 •45
•2 •79 •7 •57 •2
•3 •95 •8 •71 •3 •75
•4 i-n •9 •86 •4
•5 •27 5*0» 6-00 •5
•6 •43 •1 •14 •6 •20
•7 •56 •2 •29 •7 •35
•8 •69 •3 •43 •8 •50
•9 •82 •4 •57 •9 •65

2-0 •95 •5 •71 9;0 •80
•1 2*08 •6 •86 •1 •95
•2 •21 •7 7*00 •2 12-11
•3 •34 •8 •14 •3 •26
•4 •47 •9 •29 •4 •41
•5 • 60 . 6-0 •43 •5 •56
•6 •73 •1 •57 •6 •71
•7 •86 •2 •71 •7 •86
•8 •99 •3 •86 •8 13*01
•9 3-12 •4 8*00 •9 •16

3-0 •25 •5 •14
i

10*0 •31
•1 •38 •6 •29 • i •4-fiTV
•2 •51 •7 •43 •2 •61
•3 •64 •8 •57 *3
•4 •77^ •9 •71 •4 •91
•5 •90 7-0 •86 •5 14-06
•6 4*03 •1 9-00 •6 •21
•7 •16 •2 •14 •7 •37
•8 •29 •3 •29 •8 •52
•9 •43 •4 •43 •9 '68

4-0 •57 •5 •57 11-0 •84
*1 •71 1 •6 •71 •1 15-00
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251 chemists' pocket-book,

Table I.

—

For Dew Point.

To obtain the dew point, multiply the difference of reading
of the thermometers by the factor opposite the dry-bulb reading
and subtract the product from the dry-bulb reading.

Dry-
bulb
Ther.
F.

Factor,;

1

Dry-
bulb
Ther.
F

Factor.

! Dry-
bulb
Ther.
F.

Factor.

!
Drv-
buib
Ther.

.

l< actor.

10 8*78
|

33 3-01 56 1-94 78 1-69

11 8*78
i

34 2*77 57 1-92 79 1-69

12 8-78
j

35 2-60 58 1-90 80 1-68

13 8*77
; 36 2-50 59 1'89 81 1-68

14 8*76 37 2-42 60 1-88 82 1-67

15 8*75 ; 38 2-36 61 1'87 •83 1-67

16 8*70 39 2*32 62 1*86 84 1*66

17 8*62 40 2-29 63 1*85
i

85 1-65

18 8*50 41 2-26
I

64 1*83 86 1*65

19 8*34 42 2 '23 65
* 1-82 87 1-64

20 8*14 43 2*20 66 1*81 88 1-64

21 7 '88 44 2-18 67 1*80 89 1-63

22 7'60 45 2-16 68 1-79 90 1'63

23 7*28
;

46 2*14 69 1*78 i

' 91
i

1-62

24 6*92 47 2-12 70 1-77 92 1*62

25 6-53
.

48 2-10
:

71 1-76 93 1-61

26 6*08 49 2-08
i

72 1-75 94 1-60

27 5'61 50 2-06 73 1-74 95 1-60

28 5-12 51 2-04 74 1-73 96 1-59

29 4-63 52 2*02 75 1-72 97 1-59

30 4*15
! 53 2-00 76 1*71 98 1*58

31 3-70
;

54 1*98 77 1-70 99 1-58

32 3'32 55 1-96
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Table IN.—For Dew Point.
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O -p
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.£? o ft
Q) O ^

Grains.
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0- 84

1- 04

1-30

1-61

1- 97

2- 13

2-39

2-86

2- 97

3- 08

3-20

3-32

3-44

3-56

3-69
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4*10

4- 24

4-39
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Behavioub of the Metals with Acids.

With Sulphuric Acid.

Not attacked (by ("Gold, iridium, osmium, pla-
strong or dilute) \ tinum, rhodium, ruthenium.

With Dilute Sulphuric Acid.

/'Antimony, arsenic, lead, chro-
mium, copper, molybdenum,
mercury, silver, titanium,

uranium, bismuth, tin, zir-

conium ; palladium is slightly

attacked.

Not attacked at

ordinary tem-
peratures.

Soluble with evolution of hydrogen at ordinary
temperatures

—

Easily Soluble.

Glucinum.
Cerium.
Iron.

Magnesium.
Manganese.
Thallium.
Zinc.

Cadmium.

Barium )

attacliea-

Caesium.
Eubidium.
Potassium,
Sodium.
Lithium,

Slowly Soluble.

Aluminium.
Indium.
Cobalt.

Nickel.

Chromium 1 Soluble on
Tin J heating.
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Easily soluble. (

/'Lead, cadmium, calcium, iron,

cobalt, copper, magnesium,
manganese, nickel, mercury,
silver, strontium, thallium,

uranium, bismuth, zinc, the

alkali metals; antimony and
•tin are oxidized, but not -dis-

\^ solved.

With Strong Acid.

Not attacked

—

Aluminium \

Arsenic I in the

Palladium
j
cold.

Titanium J

Iron (in the passive

state).

Calcium.
Chromium.

Iridium.
Platinum.
Khodium.
Euthenium.
Strontium.
Zirconium.

Gold.

Aluminium (on digesting),

arsenic (on heating), glu-

cinum, indium, osmium
(only as powder), palla-

dium (on heating), tita-

nium.

Soluble in strong

acid, but not

soluble (or only (

slightly soluble)

in dilute acid. I

Not attacked.

With Hydrochloric Acid.

Antimony, gold, iridium,

copper (air being excluded),

molybdenum, osmium, mer-

cury, platinum, rhodium,

ruthenium, vanadium.

s 2
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Table showing the Behaviour of the Metals (Common
and Hake) with a Bobax Bead.

Contractions : 1. q. means large quantity, and s q. small quantity.

Colour of
Bead.

In Oxidizing Flame when

Hot.

Colourless

Grey and
opaque.

Pale
yellow.
Yellow.

Beddish
yellow.
Bed.

Dark red.

Brownish
red.

Violet.

Blue.

Green.

Si, Al, Sn, Ba,
Sr, Ca, Mg,
Gl, Y, Zr,

Tb, La, Te,
Ta, Nb, W,
Mo, Ti.

Zn, Cd, Pb,
Bi, Sb, in
s. q., if not
yellow.

Ag, Cd, Zn, in
1. q.

Ti, W, Pb, Sb,

Mo, in 1. q.

U in s. q.

Cr.Fe, in s. q.
Bi in 1. q.

Ce
Fe in 1. q.

Cr, V

Mn, Ni, Di
Co

Cu

Cold.

Si, Al, Sn, Ba,
Sr, Ca, Mg,
Gl, Y, Zr,

Th, La, Te,
Ta, Nb, Ti,

W, Mo, Zn,
Cd.

Pb.Bi, Sb,Ag,
Fe in s. q.

Ag

Va, Fe; Ce;
U.

Mn (viola-

ceous).
Ni

Di
Co; Cu (green-
ishwhile cooL
ing.

Cr (yellowish
while cooliDg),

In Keducing Flame when

Hot.

Si, Al, Sn, Ba,
Sr, Ca, Mg,
Gl, Y, Zr,
Th, La, Di,
Mn.

Nb in s. q.
Ag, Zn, Cd,
Pb, Ni, Bi,
Sb, Te, on
long heat.; if

notgrey and
opaque.

Ag, Zn, Cd,
Pb, Sb, Ni,
Fe, on short
heat. ; if not
colourless.

Nb in 1. q.

Ti in s. q., if

not violet-blue
Mo in s. q. ; if

inl.q., brown.
W, Va.
U

Cu

Co

Fe. Cr (brown-
ish), Cu, nearly
colourless on
long heat.

Cold.

Si, Al, Sn, Di,
Mn

;
Ba, Sr,

Ca, Mg, Gl,
Y, Zr, Th,
La, Ce, Ta.

Nb in s. q.
Ag, Zn, Cd,
Pb. Br, Sb,
Ni, Te, on
long heat.; if

notgrey and
opaque.

Fe in s. q.
Ag, Zn, Cd,
Pb, Bi, Sb,
Ni, Fe, on
short heat; if

not colour-
less.

Nb in 1. q.

Mo, in 1. q
opaque and
brown.

W, in 1. q
brown.

Cu

Ti
Co ; Cu nearly
colourless on
long heat.

Fe, U, Cr, Va
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directions foe making the ordinary
Reagents used in Laboratories.

ACIDS.

Sulphuric Acid (H2S04), oil of vitriol. Im-
purities, Pb, As, Fe, Ca, HN03 ,

N
204 .

Dilute Sulphuric Acid. Pour 1 part by mea-
sure of the pure concentrated acid into 5 parts of
distilled water contained in a porcelain dish.

Nitric Acid (HN03), common. Impurities,
H2S04 , HOI.

Dilute Nitric Acid. Dilute 1 part of the strong
pure acid with 2 parts of water.

Hydrochloric Acid (HOI), common. > The im-
purities are 01, Fe2Cl6 ,

H2S04 ,
S02 , As.

Dilute Hydrochloric Acid. Dilute 1 part of pure
concentrated acid with 3 parts of water.

Nitro-hydrochloric Acid (Aqua regia). Prepare
when required by adding 4 parts of strong hydro-
chloric acid to 1 part of strong nitric acid.

Acetic Acid (H
40202). Impurities, H2S04 ,

HOI,
Ou, Pb, Fe, Ca.

Dilute Acetic Acid. Mix 1 part of pure com-
mercial acid of specific gravity 1 • 04 with 1 part
of water.

Carbonic Acid (H2C03). Make a solution of C02

by passing it into cold water.

Sulphurous Acid (H 2S0 3). Make a solution of

S02 in water and preserve in well-stoppered
bottles.

Oxalic Acid (H
2C204). Impurities, Fe, K, Na,

Oa. Dissolve 1 part of crystallized acid in 10
parts by measure of water.

Tartaric Acid (C4H606). Impurities, Ca,H2S04 .

T
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the crystals (BaH202 + 8Aq) in 20 parts of water.

Filter, and preserve in well-stoppered bottle.

Calcic Hydrate (CaH202).
Dissolve lime in

water, filter, and preserve in stoppered bottle.

SALTS.

Salts of Alkalies.

Sodic Hydric Sulphite. Dissolve 1 part of the

salt in 5 parts of water.

Disodic Hydric Phosphate. Impurities, sulphate,

chloride, alkaline earthy phosphates. Dissolve

the recrystallized salt in 10 parts of water.

Sodic Hypochlorite (NaCIO). Obtained by passing

chlorine into a cold dilute solution of soda, or by

treating 1 part of fresh bleaching powder with

8 parts of water, and precipitating the solution

with strong sodic carbonate solution. Filter for

use.

Sodic Thiosulphate (Na2S20 3).
Dissolve 1 part

of the salt in 30 parts of water.

Sodic Acetate (NaC2H 302).
Impurities, sulphates.

Dissolve 1 part of the commercial salt (if pure) in

in 10 parts of water. The pure salt may be made

by neutralizing sodic carbonate with pure acetic

acid.

Sodic Acetate and Acetic Acid solution. Prepare

by dissolving 25 grams of crystallized sodic

acetate in 200 c. c. of water, and adding 50 c. c. of

strong acetic acid.

Sodic Ammonic Hydric Phosphate (Microcosmic

salt) (Na(NH4
)HP04). The salt must be dried

and powdered. It can be made as follows

:

dissolve 7 parts of disodic hydric phosphate and

1 part of ammonic chloride in 2 parts of boiling

T 2
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dissolved in strong ammonia, and the clear fluid
decanted into strong nitric acid till the pre-
cipitate redissolves. A very delicate reagent
tor the detection of phosphoric acid is made by
taking the following proportions.

60 grams amnionic molybdate
500 c. c. nitric acid (specific gravity 1*4)
400 c. c. ammonia (specific gravity • 96)
400 c. c. water.

Amnionic Sulphide ((NH4)aS). Saturate 3 parts
of ammonia with SH

2 , and then add 2 parts of
ammonia.

Fellow Amnionic Sulphide ((NH
4)2S2). Digest

the neutral SAm
2 with flowers of sulphur, and

filter. This reagent is best bought.
Ammonic Arseniate is prepared by neutralizing

arsenic acid with ammonic carbonate and evapo-
rating to dryness. Dissolve in water.

Potassic Sulphate (K
2S04). Dissolve 1 part of

the salt in 10 parts of water.
Potassic Nitrite (KN0

2). Dissolve 1 part of
the commercial salt in 2 parts of water when
required.

Potassic Iodide (KI). The commercial salt is
dissolved in 50 parts of water. Impurities,
lodate, carbonate.

Potassic Chromate (K
2Cr04). Impurities, sul-

phates. Dissolve in 10 parts of water.
Potassic Bichromate (K2Cr0 7). Dissolve in 10

parts of water. Impurities, sulphates.
Potassic Metantimoniate (KSb0

3). Heat 1 part of
Sb with 4 parts of nitre in a crucible ; boil the
powdered mass with 12 parts of water for some
hours, then filter.
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Plumbic Acetate (Pb0
4H6O4). Dissolve in 10

parts of water.
Lead free from silver is prepared by precipitat-

ing pure plumbic acetate with metallic zinc.

Plumbic Peroxide (Pb02). Digest red lead in
hot dilute nitric acid, filter, and wash.

Cupric Sulphate (CuS0 4). Impurities, Fe, Zn.
Dissolvethe reerystallized salt in 10 parts of water.

Cupric Chloride (CuCl2). Dissolve OuO in HC1,
keeping the former in excess ; filter.

_ Cuprous Chloride (Cu2Cl2). Prepared by digest-
ing CuCl

2 with Cu and HG1.
Mercuric Chloride (Hg01

2). Dissolve corrosive
sublimate in 20 parts of water with the aid of heat.

Mercurous Nitrate (Hg2N206). Dissolve the
commercial salt in 20 parts of water acidulated
with 1 • 2 part of nitric acid. Put some metallic
mercury into the filtered solution.

Auric Chloride (AuCl3). Dissolve gold in aqua
regia, evaporate on the water bath, add water,
and filter.

Platinic Chloride (PtCl4). Dissolve scrap plat-

inum in aqua regia, add ammonic chloride, and
evaporate on the water bath. Wash the residue
with alcohol ; decompose it by ignition. Dissolve
the resulting platinum in aqua regia

; evaporate
to dryness with HC1, and dissolve in 10 parts of
water.

Argentic Nitrate (AgN03). Dissolve the com-
mercial salt in 20 parts of water.

Stannous Chloride (SnCl2). Dissolve pure tin in
strong HC1 in presence of platinum foil. Dilute
with four volumes of dilute hydrochloric acid.

Keep in a stoppered bottle containing some
pieces of granulated tin.
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Volumetkic Analysis.

Factors useful in Volumetric Analysis,

Normal nitric acid x '063 = UNO,
X '054 =N2Os .

» » X '101 = KN0
3 .

Metallic iron x *375 = HN03 .

» » X -6018 = KN0
3 .

, N ) r 0056 gram Fe.
1 cc. — permanganate, '0072 gram FeO.

bichromate, or thio-
= if fT^0-

sulphate .! .. ..]
I

0392 double iron

Copper = 63 "5

N
1 c. c. — solution . . . . = • 00635 gram Cu.

Iron x 1-1314 .. .. = Copper.
„ X 1-4171 = CuO.

. _ (Crystallized copper
» X 4-453. =z{ sulphate, CuS0 4 ,

r> ^ • I 50H2'
Double iron salt x * 16163 = Copper.

„ X '2024 = CuO.
X '6351 = CuS04 ,50H2 .

^ Zinc = 65.

Ice— solution . . . . = • 00325 gram zinc.

Metallic iron x '5809 = Zn.
» X -724 = ZnO.

Double iron salt x "08298 = Zn.
v „ X '1034 = ZnO,
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Chromium = 52*5.

Metallic iron x *3123 = Cr.

„ „ X '5981 = OrO..

0_0 . (Potassium bichro-
X '8784 =

1 mate>

„ x 1*926 = Lead chromate.

»> 5>

5? »

Double iron salt X -0446 = Cr.

X '0854 = Cr0 3 .

iokk _ /Potassium bichro-
X -lZi>i>-\ mate>

„ „ x • 275 = Lead chromate.

1 co. ^ solution = -003349 gram OrO,.

„ „ = • 00492 gram K2Cr20 7
.

Iodine = 127.

I c.c.~ thiosulphate = '0127 gram iodine.

= -0166 gram KI.

Cyanogen, CN = 26.

lco.^ silver solution = -0052 gram ON.

= -0054 gram HON.
'„ = -01302 gram KON.

1 c. c. E iodine = * 003255 gram KON.

Potassium Ferrocyanide.

K4FeCy6
+3H 2

0 = 422.

Metallic iron x 7*541 = Crystallized salt.

Double iron salt x 1 * 077 = „ »
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Table for the Systematic Analysis of Alkalies, Alkaline
Earths, and Acids.

Quantity
to be

rrr£ii o" Ctf\VlCl^liCU

Substance. Formula.

Mole-
cular

Weieht.

so that
1 c. c. of
Normal

Solution=
1 nor ppti t
X. |JCl C-CXALt

of Sub-
stance.

Normal
Factor.

Grams.*
Sodium oxide . . .

.

jNaoO 62 3-1 •031*

„ hydrate . . .

.

TVT«TTANaHO 40 4-0 •040

„ carbonate .

.

JNa2C03 106 5-3 •053

„ bicarbonate .

.

riailC03 84 8*4 •084
Jrotassium oxiae . . .

.

K20 94 A . H4'7 •0j7
nyuraiie , •

TATTA
ivUU 56 5-6 •056

„ carbonate .

.

K 2C0 3 138 6*9 •069

„ bicarbonate KHLUq 100 lO'O •100

JNH3 17 1*7 •017
Ammonium caruonate >

.

(JN H4)2C03 96 4*8 •048

Calcium oxide (lime) .

.

CaO 56 2*8 •028

„ hydrate .

.

CaH202 74 3-7 •037

„ carbonate .

.

Ca(JU3 100 5*0 •050
Barium hydrate . . .

.

T)„TT /*\BaH2U 2
BaH 202,8H20

171 8*55 •0855

» » (cry.).. 315 15*75 •1575

„ carbonate BaC03 197 9-85 •0985
Strontium oxide .... SrO 103-5 5-175 •0575

„ carbonate .

.

SrC03 147-5 7-375 •07375
Magnesium oxide. . .

.

MgO 40 2-00 •020

„ carbonate.. MgC03 84 4-20 042
HN03 63 6-3 •063

Hydrochloric acid. . .

.

HC1 36-5 3-65 •0365
Sulphuric acid H2SO4 98 4-9 •049

H 2C204 126 6-3 •063
H4C202 60 6-0 •060
H6C40(?

C607H8+H20
150 7-5 •075

210 7-0 •070

In order to find the amount ofpure substance present in the mate-
rial examined, multiply the number of c. c. by the " normal factor."

* In using grain weights, move the decimal place one figure to
the right in both columns.
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Table showing the Alteration of the Volume of

Glass Vessels by Heat, the Volume at 15° C. being

taken as Unity.

1

"

Temp.
°C.

Volume.
Temp
°C. V OllllllOt

I

Temp
°0. Volume.

0 •99961210 15
-• A AAA A A1*00000000 OA

oil I UUUocMyy

1 •99963796 16 1* 00002586 OKou 1 • AAA^I *70A :

X UUUOl 1 -iu

2 •99966382 17 1 '00005172 A A 1 UUUo ' DOU

3 •99968968 18 1*00007758 A K40 J. UUU i / «>oU

4 •99971554 19 1-00010344 50 1-00090510
• qqq74.l Aft 20 1*00012930 55 1-00103440

6 •99976726 21 1*00015516 60 1-00116370

1 •99979313 22 1-00018102 65 1-00129300 .

- 8 •99981898 23 1*00020688 70 1-00142230

9 '99984484 24 1*00023274 75 1-00155160

10 •99987070 25 1*00025860 80 1*00168090

11 •99989656 • 26 1* 00028446 85 1-00181020

12 •99992242 27 1-00031032 90 1-00193950

13 •99994828 28 1*00033618 95 1-00206880

U •99997414 29 1-00036204 100 1-00219810

The Weight of 1000 C. C. of Pure Water at *° C.

WHEN DETERMINED BY MEANS OF BRASS WEIGHTS, IN

Air of 0° C, and of a Tension *76 M., is equal

to 1000 — x Grams.

t° 0 1 2 3 4 5 6 7 8 9

X 1*25 1*20 1-15 1-13 1-12 1-12 1-14
i '

1-16 1-21 1-27

t° 10 11 12 13 14 15 16 17 18 19

X 1*34 1*43 1-52 1*63 1-76 1-89 2-04 2-20

27

2-37' 2*55

t° 20 21 22 23 24 25 26 28 29

X 2*74 2* 953 -17 3*39 3-63 3-88 4-13

1.1 i

4-39 4-67 4'94
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N Sulphuric Acid. Dilute about 30 c.c. of pure

sulphuric acid (sp. gr. 1-840) to 1 litre; then

determine the strength of this solution by titra-

tion with normal alkali or alkaline carbonate,

and dilute so as to make 1 c. c. of the sulphuric

acid neutralize 1 c. c. of the alkali ; after dilution

check the strength by further titration.

N Oxalic Acid. Dissolve 63 grams of pure

(recrystallized) oxalic acid, dried between paper,

in 1 litre of water.

N Hydrochloric Acid. Dilute 181 grams ot the

pure acid, of sp. gr. 1*10, to 1 litre; check by

titration with ^ silver solution or by sodium

carbonate.

JSf Nitric Acid. Take pure nitric acid and

dilate to 1 litre. The strength of this solution

must be ascertained, and the acid diluted accord-

ingly. The most exact method of checking the

nitric acid is by pure calcium carbonate, 1 gram

of which requires 20 c. c. of normal acid.

N Caustic Alkali. Take about 42 grams of pure

sodium hydrate and dissolve in 800 c. c. of water;

titrate with normal acid and dilute until it corre-

sponds with the acid volume for volume. Normal

potassium hydrate may be made in a similar

manner. .

N Ammonium Hydrate is made by diluting

strong ammonia to the required strength, and

checking by titration with standard acid.

The following Table gives the strengths of the

above solutions :

—

u
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This solution should always be titrated before
use.

Titration by Fe(NH
4)2S20 8 , 6H20,

•7 gram = *1 gram Fe.

Titration by oxalic acid,

•1125 gram = -1 gram Fe.

— Potassium Bichromate Solution. Dissolve

4*917 grams to 1 litre; the salt is dried by gentle
ignition.

J e

1 c c. = • 004917 gram K2Cr20 7= -0056 gram Fe
= -0072 gram FeO
= -0127 gram I

= -0069 gramPb.

— Iodine Solution. Dissolve 12*7- grams of

sublimed iodine in water containing about IS
grams Kl, and dilute to 1 litre.N— Sodium TJiiosulphate Solution. Dissolve 24*8

grams of crystallized salt, Na2S203 , 5H20, to
1 litre, and check with decinormal iodine..

Starch Solution. Pour 200 parts of boiling watnr
upon 1 part of powdered starch, allow to settle,
and decant the clear liquid. The strength of the
last two standard solutions is as follows

:

1 c.c. = -0127 gram I
= -0158 gram Na2S203= -0248 gram Na2S203 , 5H20= -00495 gram As

2o3 .

u 2
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1 c. c. = -049 gram H
2S04~ -048 gram S04

= "040 gram S03

= -1220 gram BaCl
,
20H2

= -104 gram BaCl2

"

= '0685 gram Ba.

Stannosurn Chloride Solution, Dissolve about
6 grams of pure tin, in thin pieces, in about
200 c. c. of strong hydrochloric acid, by the aid of

pieces of platinum foil; dilute to 1 litre, and
preserve in stoppered bottles. This solution must

N
be titrated with — iodine solution every day

when used.

Standard Iron Solution for Colorimetric Estima-
tion of Iron. Dissolve 1 • 004 gram of pianoforte
wire in aqua regia, precipitate as hydrate with
ammonia, wash, dissolve in a little hydrochloric
acid, and dilute to 1 litre.

1 c.c, = -001 Fe
= -0012857 FeO.

A more dilute solution is made by diluting the
above solution with nine times its bulk of water

;

then
1 c. c. = • 0001 gram I.

Indicator. 1 part of potassic ferrocyanide in
10 of water.

Standard Copper Sulphate Solution. Dissolve
39:291 grams of crystallized salt, dried between
paper (CuS04 , 50H2), to 1 litre.

1 c. c. = • 01 gram Cu.
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acid, supersaturate with ammonia, and dilute to
1 litre.

1 c. c. = *0016 gram sulphur
= *0039 gram sodium sulphide
= • 00551 gram potassium sulphide*
= -0034 gram ammonium sulphide.

Standard Solutions for Estimation op

Phosphates.

Standard Uranium Solution. Take about 40 grams
of uranium acetate, dissolve in water, add about
25 c. c. of glacial acetic acid, and make up to
1 litre. This solution is then titrated against
the sodium phosphate and diluted until 20 c. c.

are equivalent to 50 c. c. of the latter.

1 c. c. = '005 gram P205

= -00669 gramP0
4 .

Standard Sodium Phosphate Solution. Take 10 • 085
grams of pure, crystallized, non-effloresced, diso-
dium hydrogen phosphate, dried between paper,
and dissolve to 1 litre. Check this solution by
evaporating 50 c. c. to dryness and igniting. The
residue should weigh -1874 gram.

50 c. c. = *1 gram P205 .

Sodium Acetate Solution. Dissolve 100 grams of
the salt in water, add 100 c.c. of pure acetic acid
(sp. gr. 1-04), and dilute to 1 litre. Exact quan-
tities are not necessary.
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Eeagents used in Water Analysis.

Nessler's Solution. Take 62 • 5 grams of KI and
dissolve in 250 c. c. of water, reserve about 10 c. c,
and then add to the larger portion a solution of

Hg012 until the precipitate ceases to be dissolved.

Now add the 10 c. c. of KI solution, and continue
the cautious addition of HgCl 2 solution until a
slight permanent precipitate forms.

Then dissolve 150 grams of stick potash in

150 c. c. of distilled water, and when cool add it

gradually to the above solution, and dilute the
mixture to 1 litre.

Standard Ammonium Chloride. Dissolve 1*9107
gram 1

of dry ammonium chloride to 1 litre, then
take 100 c. c. of this solution and dilute to 1 litre.

1 c.c. = -00005 gram N.

Or, dissolve 1-5735 gram to 1 litre, and treat

as above.

1 c. c. = -00005 gram NH3 .

Standard Water for Hardness. Dissolve *2 gram
of pure CaC03 in HC1 without loss, and drive

off excess of HOI by one or two evaporations.

Dissolve to 1 litre.

Standard Soap Solution. Take 1£0 parts of lead

plaster (emplast. plumbi) and 40 parts of dry po-

tassic carbonate, mix well in a mortar, and then

add spirit (methylated) to form a ere am ; allow

to stand for some hours, then throw the mass on
to a filter and wash with spirit. The soap solu-

tion thus obtained must be diluted with a mixture
of one volume of distilled water and two of spirit

(considering the soap solution as spirit), until

14 '25 c.c. are required to form a permanent lather

with 50 c. c. of " Standard Water for Hardness."
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it is soft, and blow it out to a small bubble at
the end of the tube. Now heat the whole end
in a large blow-pipe flame, or in the flame of a
good Bunsen burner, keeping it turning all the
time, until it shrinks-in regularly to a flattened
hemisphere. Then blow gently into the tube,
when the end expands into a uniformly thin hemi-
spherical bottom. The small tubes ofhard glass for
use in blow-pipe analysis are made in the same way.

To cut Glass Tube.—To cut off ordinary quill
tubing, nick the tube with the edge of a sharp
three-cornered file (if the file is sharp, one stroke
across the glass is sufficient), and then placing
the thumbs one on each side of the nick give the
hands a quick movement as if to bend the tube,
which then easily snaps off. Thick, wide tubing
is cut by filing a deeper nick into it some distance
round, and wrapping it in a towel before attempt-
ing to break it. The end of a combustion tube is.

trimmed by the pincers. The tube is held in the
left hand, and the pincers in the right ; one of the
handles being between the thumb and forefinger,
and the other between the two last fingers. By
moving the latter handle and at the same time
smartly turning the wrist, a nibbling motion is

given to the points of the pincers, easily enabling
the operator to level the end of the tube, which
must afterwards be fused for a moment in the blow-
pipe flame.

Thin tubes cannot be cut by the file, it is better
to lead a crack round them by a hot glass rod.
Broken flasks and bottles may often be put to
valuable use by cutting them in the same way.
A crack is started by the pincers, or by pressing
a hot rod upon them, and then touching the heated
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ing them together, and then going round the joint

till it disappears.

To clean Vessels.—A mop made by fixing a bit

of sponge to the end of a thick wire is very useful
in cleaning test-tubes. Care must be taken that
no projecting portion of the wire is left to break
the bottom of the tube. According to the solu-

bility of the substance defiling the vessel to be
cleaned, a little common acid or alkali may
be used: but in very many cases water alone
suffices. Vessels contaminated with substances
of the nature of pitch, tar, &c, are cleaned by
heating a little strong sulphuric acid in them.
To clean evaporating basins, beakers, &c, a little

sea sand (which has no sharp edges) or furnace
ashes may be used to scour them. Platinum cru-

cibles are cleansed by gentle scouring with sea

sand and the finger. Sometimes a little acid
sulphate of potassium fused in them, will remove
obstinate impurities. Aqua regia should never
be used to clean platinum. All vessels must
finally be rinsed with distilled water.

To remove Stoppers that have become fixed.—Heat
the neck of the bottle by pouring hot water round
it, or by rotating it once quickly in a flame; this

expands the neck and allows the stopper to. be
withdrawn ; or tap the stopper gently with some
wooden object until it is loose. Sometimes a
stopper may be extracted by holding the bottle in
the hand, inserting the flat part of the stopper
into a crevice of a door, &c, and turning the
bottle. Stoppers may often be removed by soaking
in hot water or by placing a little oil round them,
which after a time sinks in and loosens them.

To cleanse Mercury.—Leave the mercury in a flat
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List of Names given in the older language of Chemistrs
to various Compounds.

Old Name.

Salt (ammoniacal, fixed) .

.

„ (ammoniacal, secret) of
Glauber.

„ (arsenical, neutral) of
Macqueer.

„ (bitter, cathartic). . ..

„ (common)
„ (digestive) of Sylvius .

.

„ (diuretic)
• „ (Epsom)
„ (febrifuge) of Sylvius .

.

„ (fusible)

„ (fusible) of urine . . .

.

„ (Glauber's)

„ (marine)..-

„ (marine, argillaceous) .

.

„ (microcosmic)

„ (nitrous ammoniacal) .

.

„ of amber.. .. .. ..

„ of benzoin

„ of canal

„ of colcothar

„ of egra

„ of lemons (essential) .

.

„ of saturn . . .

.

„ of sedlitz

„ of seignette

„ of soda

„ of sorrel

„ of tartar

„ of vitriol. .

„ of wisdom
„ (perlate)

„ (polycbrest) of Glaser .

.

„ (s dative)

„ (spirit of)

„ (sulphureous) of Stahl.

.

„ (wonderful) . . .

.

„ (wonderful, perlate) .

.

Modern Name.

Calcium chloride.

Ammonium sulphate.

Potassium hydrogen arsenate.

Magnesium sulphate.
Sodium chloride.

Potassium acetate.

Potassium acetate.

Magnesium sulphate.
Potassium chloride.

Ammonium phosphate.
S.jdium ammonium phosphate.
Sodium sulphate.
Sodium chloride.

Aluminium chloride.

Sodium ammonium phosphate.
Ammonium nitrate.

Succinic acid.

Benzoic acid.

Magnesium sulphate.
Ferrosum sulphate.
Magnesium sulphate.
Potassium hydrogen oxalate.
Lead acetate.

Magnesium sulphate.
Sodium potassium tartrate.

Sodium carbonate.

Potassium hydrogen oxalate.
Potassium carbonate.
Zinc sulphate.

Ammonio-mercury chloride.

Disodium phosphate.
Potassium sulphate.
Boric acid.

Hydrochloric acid.

Potassium sulphite.

Sodium sulphate.

Disodium phosphate.
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Assay Table fob Lead Orls—continued.

400

grains

of

Ore

gi>e

Grains

of

Metal.

•

Weight of
Metal in a
Ton of Ore.

!
400

grains

of

Ore

give

Grains

of

Metal.

Weight of
Metal in a
Ton of Ore.

400

grains

of

Ore

give

Grains

of

Metal.

Weight of
Metal in a
Ton of Ore.

400

grains

of

Ore

give

Grains

of

Metal.

Weight of
Metal in a
Ton of Ore.

192
cwts. qrs. lbs. cwts. qrs. lbs. cwts. qrs. lbs. cwts. qrs. lbs.
9 2 11 11 1 0 iSOo 12 3 16 291 14 2 5

193 9 2 16 99fi 11 1 5 12 3 22 292 14 2 11
194 9 2 22 111 11 1 11 13 0 0 293 14 2 16
195 9 3 0 11 1 16 13 0 5 294 14 2 22
196 9 3 5 11 1 22 9R9 13 0 11 1295 14 3 0
197 9 3 11 230 11 2 0 9KQZOO 13 0 16 !296 14 3 5
198 9 3 16 231XI c*X 11 2 5 13 0 22 297 14 3 11
199 9 3 22 232 11 2 11 13 1 0 j298 14 3 16
200 10 0 0 233 11 2 16 ZOO 13 1 5 !299 14 3 22
201 10 0 5 234 11 2 22 ZD i 13 1 11 |300jl5 0 0
202 10 . 0 11 235 11 3 0 9fW 13 1 16 301115 0 5
203 10 0 16 236 11 3 5 9HQ 13 1 22 1302,15 0 11
204 10 0 22 237 11 3 11 97n 13 2 0 303; 1

5

0 16
205 10 1 0 238 11 3 16 9V

1

All 13 2 5 304| 15 0 22
206 10 1 5 11 3 22 9^9 13 2 11 305 15 1 0
207 10 1 11 240 12 0 0 273 13 2 16 306 15 1 5
208 10 1 16 241 12 0 5 274 13 2 22 307 15 1 11
209 10 1 22 242 12 0 11 275 13 3 0 308 15 1 16
210 10 2 0 243 12 0 16 276 13 3 5 1309 15 1 22
211 10 2 5 244 12 0 22 277 13 3 11 !310 15 2 0
212 10 2 11 245 12 1 0 278 13 3 16 '311 5 2 5
213 10 2 16 246 12 1 5 279 13 3 22 |312 15 2 11
214 10 2 22 247 12 1 11

i

280 14 0 0 |313 15 2 16
215 10 3 0 248 12 1 16

,

281 14 0 5 314 15 2 22
216 10 3 5 249 12 1 22 ! 282 14 0 11 315 15 3 0
217 10 3 11 250 12 2 0 283 14 0 16 316j 15 3 5
218 10 3 16 251 12 2 5 284 14 0 22 31

7j
15 3 11

219 10 3 22 252 12 2 11 285 14 1 0 318 15 3 16
220 11 0 0 253 12 2 16 286 14 1 5 319 15 3 22
221 11 0 5 254 12 2 22 287 14 I 11 320 16 0 0
222 11 0 11 255 12 3 0 288 14 1 16 321 16 0 5
223 11 0 16 256 12 3 5 289 14 1 22 322 16 0 11
224 11 0 22 257 12 3 11 290 14 2 0 323 16 0 16
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Weight of Silver to the Ton of Lead Ore
corresponding to the weight in grains
OBTAINED FROM AN ASSAY ON 1 OZ. OF
Mineral.

Grs.
T"\ X.

Dwts. Grains. Grs. Oz. Dwts. Grains.

•001
«

•

1 1

1

X J.
•840 44 16 AU • AAAUUU

•002 • • 2 93 •fiRO •700 52 5 QO • AAAUUU
•003 • * 4 1 1X X •800 59 14 ID • AAAUUU
•004 • • 5 •360 •900 67 4 AU • AAAUUU
•005 • * 7 11X X •900 X •000 74 13 oo • AAAuuu
•006

• • 8 At) •040 o
Zi •000 149 6 Id • AAAUUU

•007 • • 10 10 •880 QO •000 224 0 AU • AAAuuu
•008 »

•

11 29 790 A
rt •000 298 13 oo • AAAUUU

•009 13 10 560 5 •000 373 6 16 •ooo
•010 •

»

14 22 400 6 •000 448 0 0 •ooo
•020 i 9 20' 800 7 ouo 522 13 8 '000
•030 2 4 19' 200 8 000 597 6 16 000
. A i A'040 2 19 17 600 9 000 672 0 0 000
•050 3 14 16 000 10 000 746 13 8 000
•060 4 9 14 400 20 000 1493 6 16 000
•070 5 4 12 800 30 000 2240 0 o- 000
•080 5 19 11 200 40 000 2986 13 8- 000
•090 6 14 9 600 50 000 3733 6 lo- 000
•100 7 9 8' 000 60- 000 44S0 0 o- 000
•200 14 18 16- 000 70' 000 5226 13 s' 000
•300 22 8 o- 000 80* 000 5973 6 lo- 000
•400 29 17 8- 000. 90- 000 6720 0 o- 000
•500 37 6 16- 000 100- 0007466 13 s' 000
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888-802
499.991
000-921
888-88
499- It

82
22
12
02
6T
81
4T

9T

31

fl
81
21

TT

01

6

8

4

9

3

f
8

2
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Table showing the Quantity of Lead neces-
sary FOR THE ClJPELLATION OF ALLOYS OF
Silver and Copper.

Silver in
lhou-

sandths.

Lead to be added
to 1 gram of

Alloy.

Silver in

Thou-
sandths.

Lead to be
added to 1 gram

of Alloy.

1000
950
900
800
700
600

0*3 gram
3 grams '

7 „
10 „

-

12 „
H „

500 \

400
300
200
100 J

16 to 17
grams.

Table showing the Corrections to be applied
in Determinations of Silver by Cupella-
tion of Alloys of Silver and Copper.

True
Value.

Value by
Cupella-

tion.

Differ-

ences.

1 True
\ Value.
1

Value by
Cupella-

tion.

Differ-

ences.

1000 998*97 1-03 600 595-32 4-68

950 947-50 2-50 550 545-32 4-68

900 896-60 4-00 500 495-32 4-68

850 .845-85 4-15 400 396-05 3-95

800 795-70 4-80 300 297-40 2-60

750 745-48 4*52 200 197*47 2-53

700 695-25 4-75 100 99*12 •88

650 645*29 4-71
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Ure's Table, showing the Peecentage Amounts
of Methyl Alcohol (Wood Spirit) of Spe-

cific Gravity -8136 in Aqueous Solutions

at 15-5° C.

Specific

Gravity.

•8136
•8216
•8256
•8320
•8384
•8418

•8470
•8514
•8564
8596
•8642
•8674
•8712
•8742
•8784
•8820
•8842

•8876
•8918
•8930
'8950
•8984
•9008

Real
Spirit

per cent.

100*00
98-00
96-11
94-34
92-22
90-90
89-30
87*72
86-20

84
83
82
80

79
78

75
33
00
64
36
13

77-00
75-76
74'

73
72'

71'

63
53
46
43

70-42
69-44

Over
Excise
Proof.

64'

61"

58'

55'

52
49

10
10

00
50
50

70
47*40
46-60
42-20
39-90
37*10
35-00
32-70
30-00
27-90
26-00
24-30
22-20
20-60
18-30
16*16
15-30

Specific

Gravity.

Real

per cent.

Over

Proof.

OO . KADo 00 16 1U

9060 o7 od 1 1 . AA

•9070 /?/> . nnDO DO Q • Qrty 60

9116 DO UU *7 • 1 A

•91o4 £?0 . OADO 60 A • OAZU

•9184: bl 16 O • 1 A

TTn* i pv

Proof.

•9218 60-24 •60

•9248 58-82 2-50

•9266 57-73 4-00
I -9296 56-18 7-00
•9344 53-70 11-00

1 5 • 30

•9414 50-00 17-80

•9448 47-62 20-80
', -9484 46-00 25-10
1 -9518 43-48 28-80
•9540 41-66 31*90

i -9564 40-00 34-20

i
-9584 38 46 35

' 60
! -9600 37-11 38-10
; -9620 35-71 40-60
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Table by Lowitz, giving the Per Cent, of Absolute
Alcohol by Weight, from the Specific Gravity at
68° FAHR. (20° 0.)-

Per cent,

ofAlcohol
by Weight.

Specific

Gravity
at 68°.

Per cent,

of Alcohol
by Weight.

Specific

Gravity
at 68°.

Per cent,

of Alcohol
by Weight.

Specific
Gravity
at 68°.

100 791 66 8,77 32 A K O952
99 794 65 88U

0 "I31 954
98 797 A

\
o4 o oo882 OO30 956

a>t97 OAAoUU ' 63 Oneb85 OO
ijy 957

0£*vo OAO /JOb2 887 o o28 OKA959
O c o05 bL OCA8o9 0*T27 ybi
O A OAO8U8 bU OAO892 2b »oo
OO oil K A59 C- A A8»4 OK25

Q1 Oold oo QClGoao O A24 yob
yi QIColo 57 OAA899 oo23 yoo
finyu

Dinolo ob AAT9U1 oo22 y < u
OOoy 821 PC00 AAO»U3 21 y 1 1

88 o23 54 fine9U5 OA20 973
87 oooo2o 53 A A*79U7 T A19 Q*7 A»74
86 QOO 52 AAA 18 y7o
85 831 Ol A 1 O912 17 y<7

84 OO A834 50 AT A914 16 A h O978
83 oneOOO A A49 Al *7917 15 OQAyou
82 839 A O48 AT A919 -% A14 A Q 1981

81 842 A h47 921 13 983
80 844 46 923 T O12 985
79 847 45 925 11 986
78 849 44 927 10 987

77 851 43 930 . 9 988
76 853 i 42 932 8 989
75 856 41 934 7 991
74 859 40 936 6 992
73 861 39 938 5 994
12 863 38 940 4 995
71 866 37 942 3 997
70 868 36 944 2 998
69 870 35 946 1 999
68 872 34 948 0 1000
67 875 33 950
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TabijE op Comparison between the Per Cent,
op Alcohol by Volume at 60° Fahr.-—
Tralles'—and Per Cent, by Weight.

Per cent. Per cent.

By Volume. Bv Weight -L>j V Ululllt?.

0 o- 0 0»

5 4-00 5 6-25

10 8-05 10 14-42

15 12-15 15 18-52

20 16-28 20 24-57

25 20-46 25 30-55

30 24-69 30 36-45

35 28-99 35 42-25

40 33-39 40 47-92

45 37-90 45 • 53-43

50 42-52 50 58-79

55 47*29 55 63-97

60 52-20 60 68-97

65 57-25 65 73-79

70 62-51 70 78»40

75 67*93 75 82-80

80 73-59 80 86-97

85 79-50 85 90-88

90 85-75 90 94-46

95 92-46 95 97*61

100 100-00 100 100-00

1 ! I' 1

Y
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Correspondence between the Specific Gravities and Per
Cents, of Alcohol over and under Proof at 60° Fahr.

Specific

Gravity.

Per

cent,

over

Proof.

Specific

Gravity.

[

Per

cent.

|
over

Proof.

Specific

Gravity.

Per

cent,

over

Proof.

Specific

Gravity.

Per

cent,

over

Proof.

Specific

Gravity.

Per

cent,

over

Proof.

t

0*8156 67*0 0-8273 61-3 0-8390 55-3 0-8503 48-9 0-8615 42-0

8160 66-8! 8277,61-lj 8393 55-1! 8506 48-7 8618 41-7

8163 66-6 8280 60-

9

1

8396'55-0' 8510 48-5 8622 41-5

8167 66-5 8284 60- 7
1

8400 54-8 8513 48-3 8625 41-3

8170 66'3 8287 60-5 8403 54 -6 8516 48-0 8629 41-1

8174 66*l| 829l'60-4 8407 54-4! 8520 47-8 8632 40-9

8178 65-9; 8294 60-2 8410 54-2' 8523 47-6 8636 40-6

8181 65*8; 8298 60-0 8413 54-1 8527 47*4 8639 40-4

8185 65-6; 8301 59-8' 8417 53-9 ! 8530 47-2 8643 40 '2

8188 65-5! 8305 59
-6j 8420 53-7: 8533 47-0 8646 40-0

8192 65-3; 8308 59 -5 8424 53-5 8537 46-8
! 8650 39-8

8196 65-1 8312 59-3: 8427 53-3 8540 46-61 8653 39-6

8199 65-0 8315 59*1 8431 53-lj 8543: 46-4| 8657 39-3

8203 64*8 8319 58-9 8434 52-9 8547! 46-2 8660 39-1

8206 64-7 8322 58-7 8438 52-7 8550'46'0 8664 38-9

8210 64*5 8326 58-6 8441 52-5 8553: 45-8 8667 38-7

8214 64-3 8329 58-4 8445 52-3 8556! 45-6 8671 38-4

8218 64*1 8333 58-2 8448 52-1 8560 45-4 8674 38-2

8221 64-0 8336 58-0 8452 51-9 8563 45-2 8678 38-0

8224 63 -8 8340 57-8 8455 51-7 8566 45-0 8681 37-8

8227 63-6 8344 57-7 8459151-5 8570 :44-8 8685 37-6

8231 63-4 8347 57-5 8462'51-3 8573 44-6 8638 37-3

8234 63-2 8351 57-3 8465 51-1 8577 44-4 8692 37-1

8238 63-1 835457-1 8469 50-9 8581 44-2 8695 36-9

8242 62-9 8358;56-9 847250-

7

8583 43-9 8699 36-7

8245 62 -7 8362 56-8 8476 50-5 8587 43-7 8702 36-4

8249 62-5 8365 56-6 8480:50-3 8590 43-5 8706! 36-2

8252 62-3 8369 56-4 8482 50*1 8594 43-3 8709 35-9

8256 62-2 837256-2 8486 49-9 8597 43-1 8713' 35-7

8259 62-0
i 8376 56-0' 8490:49-7 8601 42-8 8716 35-5

8263 61-8
1 8379 55-9 8493 49-5 8604 42-6 8720

;

35-2

8266 61-6' 8383 55-7 8496 49-3 8608 42-4 8723 35-0

8270 61-4

1

8386 55-5
'!

8499 49-1 8611 42-2 8727 34-7
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0-9 6926 0-9 4816 |8«?X L LUo 0 07 QQQQ
1

0 • 00 y000 2-28,9948

4-t 9926 8-9 f8X6 .0-9X oUUb U • y0|O<3oo f -28 5948

f.f 2926 9-

9

0816 i8«9X yullb 0 • TO 4-28 8948

0>f 8f26 6-9 9216 ;9.9X
nnncUUUo a • TO y iytso 6-28 9948

4-8 ffZQ 2-9 2216 6-9X 9668 8.?2 2488 2-88 X948
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4826 8-9 9116 jy-9X 6868 8-929988 9-88 tt48
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9-Z 6226 f-4 4016 6-9X X868 ,8-92,8988 X-tS 4848

2-2 9226 4-4 t0X6 2-41 4468 0-92 f988 8-f8 ?S48

6-X 2226-0 0-8 0016-0 9-41 f468-C 8-92 0988-0 9-t8 0848.0

Per

cent,

under

Proof.

Specific

Gravity.

Per

cent,

over

Proof.

Specific

Gravity.

Per

cent,

over

Proof.

Specific

Gravity.

Per

cent,

over

Proof.

Specific

i

Gravity.

1

Per

cent,

over

Proof.

..

Specific

Gravity.
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Correspondence between the Specific Gravities, &c.—
continued.

cific
vity.

cent.

Proof.

cific
vity.

cent.

Proof.

cific
vity.

cent.

Proof.

• rH r-4o >
cent.

•

Proof.

*s v
cent.

•

Proof.

2 03
P- SH

02 Cj3
Per

i

tinder

aj <&
p. u

£-i '

"1
S <»
pM Si

coo
pi

ce o
9 &
P< H Per

undei

J-9353
—

1

13*1 0-9484 25-9 'o-9611

'

1:1-1 0-9742 61*8 0-9874 83 • 5

9o57 13 '5 9488 26-3 9615 41-7 9746, 62-5 9878

yobu 16 9 9492!26'7 9619 42-2 9750, 63-2 9882
floci»oo4 1 A m O14*2 9496 27-1 9623 42-8 9754 63-9 9886 85*2

93b»
"1 A /»14*6 9499 27-5 9627 43-3 9758 64-6 9890 85-8

yo72 14 9 9503 28-0 9631 43-9 9762' 65-3 9894 86-3

yo7b 15*3 9507 28-4 9635 44-4 9766; 66-0 9898 86-9

yoau 15*7 9511 28-8 9638 45-0 9770 66-7 9902 87-4

noQ A 16*0 9515 29-2 9642 45*5 9774 67-4 9906 88-0yjKj \J

ftOOOydoo 16'4 9519 29-7 9646 46-1 9778 1 68-0 9910 88-5

yoyz 16*7 9522 30-1 9650 46-7 9782 68-7 9914 89 -1

none 1 ft . 117*1 9526 30-6 •(,9654 47-3 9786 69-4 9918 8Q • 6

y^yy 17 5 9530 31-1 % 9657 47-9 9790 70-1 9922 90-2

CiA AO "1 fT O17*8 9534 31-4 9661 48-5 9794 70-8 9926 n n • 7

y4U7 18*2 9539 31-9 9665 49-1 9798 71*4 9930 91-2

18-5 9542 32-3 9669 49-7 9802 72-1 9934 91*7

y4io 18-9 9546 32-8 9674 50-3 9806 72-8 9938 92-3

9419 19-3 9550 33-2 9677 51-0 9810 73-5 9942 92-8

9422 19-7 9553 33-7 9681 51-6 9814 74-1 9946 93-3

9426 20-0 9557 34-2 9685 52-2 9818 74-8 9950 93-8

9430 20-4 9561 34-7 9689 52-9 9822 75-4 9954 94-3

9434 20-8 9565 35-1 9693 53-3 9826 76-1 9958 94-9

9437 21-2 9569 35-6 9697 54-2 9830 76-7 9962 95-4

9441 21-6
j

9573 36-1 9701 54-8 9834 77-3 9966 95-9

9446» 21-9 9577 36-6 9705155-5 9838 78-0 yy7u 96-4

9448! 22-2 958C 37-1 9709 56-2 9842 78-6 9974 96-8

9455! 22-7 9584:37'6 9712. 56*9 9846 79-2 9978 97-3
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Tkalles* Table I.

Per

cent,

of

Alco-

hol,

by

Volume.

Specific

Gravity

of

the

Liquid

at

60°

F.

1

Difference

of

the

Specific

Gravities.

Per

cent,

of

Alco-

hol,

by

Volume.

Specific

Gravity

of

the

Liquid

at

60°

F.

Difference

of

the

Specific

Gravities.

Per

cent,

of

Alco-

hol,

by

Volume.

Specific

Gravity

of

the

Liquid

at

60°

F.

Difference

of

the

Specific

Gravities.

0 0-9991 34 0-9596 13 68 0-8941 24
1 9976 15 35 9583 13 69 8917 24
2 9961 15 36 9570 13 70 8892 25
3 9947 14 37 9556 14 71 8867 25
4 9933 14 38 9541 15 72 8842 25
5 9919 14 39 9526 15 73 8817 25
6 9906 13 40 9510 16 74 8791 26
1 9893 13 41 9494 16 75 8765 26
8 9881 12 42 9478 16 76 8739 26
9 9869 12 43 9461 17 77 8712 27

10 9857 12 44 9444 17 78 8685 27
11 9845 12 45 9427 17 79 8658 27
12 9834 11 46 9409 18 80 8631 27
13 9823 11 47 9391 18 81 8603 28
14 9812 11 48 9373 18 82 8575 28
15 9802 10 49 9354 19 83 8547 28
16 9791 11 50 9335 19 84 8518 29
17 9781 10 51 9315 20 85 8488 30
18 9771 10 52 9295 20 86 8458 30
19 9761 10 53 9275 20 87 8428 30
20 9751 10 54 9254 21 88 8397 31
21 9741 10 55 9234 20 89 8365 32
22 9731 10 56 9213 21 90 8332 33
23 9720 11 57 9192 21 91 8299 33
24 9710 10 58 9170 22 92 8265 34
25 9700 10 59 9148 22 93 8230 35
26 9689 11 60 9126 22 94 8194 36
27 9679 10 61 9104 22 95 8157 37
28 9668 11 62 9082 22 96 8118 39
29 9657 11 63 9059 23 97 8077 41
30 9646 11 64 9036 23 98 8034 43
31 9634 12 65 9013 23 99 7988 46
32 9622 12 66 8989 24 100 7939 49
33 9609 13 '

1 1

67 8965 24
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Traxles' Table VII.

Per

cent,

of

Alco-

hol,

by

Volume.

Length

of

im-

mersed

part

of

|
Stem.

Distance

between

Degrees

of

Scale

indicating

per

cent.

Per

cent,

of

Alco-

hol,

by

Volume.

Length

of

im-

mersed

part

of

Stem.

j
Distance

between

Degrees

of

Scale

indicating

per

cent.

Per

cent,

of

Alco-

hol,

by

Volume.

Length

of

im-

mersed

-part

of

Stem.

Distance

between

Degrees,

of

Scale

indicating

per

cent.
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1
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z 39 15 Of*oo A A A449 15 *7A70 l ciA a124o Ol31
oo K A lo 0*7o7 4oo lb 71 127o oooZ
A4 c oDo 1 A14 OQOO 481 lb 1Z 1 Ol AloiO oooZ
0 oo82 1 A14 OQ

ax) 49o 17 7o 1 OAOlo42 o2
o »5 1 olo a n40 515 17 h

A

74 lo/

0

oooo
7 1 AQ1U8 1 olo A 141 KOOOOO 1 O18 / 5 1 A HQ14U» O Ao4
Qo i oi121 1 Olo AO42 001 1 O18 ' P 1 A A Q144o O Ao4
o 1 ooloo 1.6 A Q4o ooy 1 O18 14 <o OKo5

1 A K145 12 A A44 588 1 A19 7o 1 XI A1014 o<Joo
1 1

157 1 oLZ 40 oU8 OA20 7» 155U 0£SOO
12 i £n169 1 o12 a a4o 628 OA20 oU 1587 O^o7
1 olo 1 OA180 11 A *I47 C A OP48 OAzo Q 1ol lt>24 o*r37
14 1 A 1191 11 A Q48 oo9 O "t21 o2 1 ceolbo2 OQ08
15 202 11 A A49 b90 21 o o8o 1 *7A117U1 OA39
16 213 11 50 712 22 O A84 1 >T A A1740 OA39
17 224 11 51 735 23 85 1781 41
18 235 11 52 758 23 86 1823 42
19 245 10 53 782 24 87 1866 43
20 356 10 54 806 24 88 1910 44
21 266 10 55 830 24 89 1955 45

22 277 11 56 854 24 90 2002 47

23 288 11 57 879 25 91 2050 48
24 299 11 58 905 26 92 2099 49
25 310 11 59 931 26 93 2150 51

26 321 11 60 957 26 94 2203 53
27 332 11 61 984 27 95 2259 56
28 344 12 62 1011 27 96 2318 59
29 355 11 63 1039 28 97 2380 62
30 367 12 64 1067 28 98 2447 67

31 380 13 65 1096 29 99 2519 72

32 393 13 66 1125 29 100 2597 7-8

33 407 14 67 1154 29-
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Table showing the Strength of Sugar
Solutions by Specific Gravity at 17-5° 0

1

SuoJ sPecific Gravity

per i

according to ;

Sugar
per

cent.

Specific Gravity-
according to

cent.
Balling. Niemann. Balling. Niemann.
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' 1059

1-1106

1-1153

1»1200

1-1247

1-1295

1-1343

1-1391

1-1440

1-1490

1-1540

1-1590

1-0784

1-0830

1-0875

1-0920

1-0965

1-1010

1-1056

1-1103

1 1150

1-111)7

1-1245

1-1293

11340

1-1388

1-1436

1-1484

1-1533

1-1582
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363 chemists' pocket-book.

Table by Dr. Ure, showing the Quantity of Sugar inPounds Avoirdupois contained at successive Degrees
of Specific Gravity, at 60° Fahr. (15-5° C)

Spec.
Gray.

•000
•001

•002
•003
•004
•005

•006
•00?

•008
•009
•010
'011

•012

'013

014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036

Lbs. per
Gallon

0*0000
0-0255
0-0510
0-0765
0-1020
0*1275
0-1530
0-1785
0'2040
0-2295
0-2550
0-2805
0-3060
0-3315
0-3570
0-3825
0-4180
0*4335
0*4590
0*4845
0'5100
0*5351
0*5602
0-5853
0-6104
0-6355
0-6606
0-6857
0-7108
0-7359
0-7610
0-7861
0-8112
0-8363
0-8614
0-8866
0-9149

Spec.
Grav.

•037

•038
•039

•040

•041

•042
•043
•044
•045

•046
•047

•048

049
'050

051
052
053
054
055
056
057
058
059
060
061

Lbs. per
Gallon.

1-062

063
064
065
066
067
068
069

1-070
1-071
1-072
1-073

'9449

•9768

•0090

'0400
•0653
0906
'1159

•1412

1665
1918
'2171

2424
2687
2940
3206
3472
3738

40Q4
4270
4536
4802

1-5068
'5334

'5600

'5870
'6142

6414
6688
6959
7228
7496
7764
8033
8300
8571
8843
9116

Spec.
Grav.

074
075
076
077
078
079
080
081
082
083
084

1-085
•086
•087
•088

089
•090
•091

•092

093
'094

'095

•096

•097

098
099
100
101

102
103
104
105
106
107
108
109
110

Lbs. per
Gallon.

Spec.
Gray.

Lbs. per
Gallon.

1 . HOC

K

1*111 2-9263
1 aboo 1*112 2-9522

1-113 2-9780
Z' JLUaV 1*114 3 0045
Z'u4bo 1*115 3-0304
Z *U7o4 1-116 3-0563
Z lUUo 1*117 3-0821
Z lZiO 1'118 3*1080
Z 1043 1*119 3*1343
/loll 1*120 3*1610
Z ZuoU 1*1 21 3*1871
Z Zdot) 1' 122 3*2130
Z ZoZl I'IZd 3-2399
Z Zov't 1* 124 3-2658
Z olol 1 *125 3-2916
O . O A O O 1*126 3*3174
O . O *7 1 AZ'6i lu 1 *127 3-3431
O . oQo'tZ'daol t . -i on

1 '128 3'3690
Z'iZob 1*129 3-3949
O

.

A KO AZ -45.44 "1 » *l o/\1*130 3-4211
Z'ityZ 1*131 3*4490
Z' 5061 1*132 3-4769
O . coon *1 « 1 oo1-133 3-5048
Z' 5598 1*134 3-5326
Z OOOD 1

' 135 3-5605
2-6130 1-136 3-5882
2

• 6404 1*137 3-6160
2-6663 1*138 3-6437
2-6921 1*139 3-6716
2-7188 1-140 3-7000
2

• 7446 1*141 3-7281
2-7704 1-142 3-7562
2-7961 1*143 3-7840
2-8227 1*144 3-8118
2-8485

! 1*145 3-8398
2-8740 1-146 3-8677
2-9001

j

1*147 3-8955



00L8
6140-8
8**0-8
0910-

6486-
0096.
1386-
St06.

8948
28J>8

1028
01«4
0292,

1884
8*04
8949
69t>9

0819
1685-
0095-
4089-
4009-
804*«
60f>*-

601*.

2,088.

9098-

*028<

2062
1092
0082
8861
8491
6981
090T
1940
WO
8810

008-1
662-

1

863-1
462.1
962-1
962-1
*62-l
862-1
362-1
162-1
062-1
682
882
482
98't'

983
*82
882
282.

182.

082
642
82,2

4.42

942
942
*42
82,2

22,2

12,2

042
692. T

892-

T

492-

T

992-

T

Q92-I
*92-l
892. T

I

• T

•I

•I

• I

• I

• T

.1

t

• I

• I

T

• I

• I

• T

• I

.1

• I

• I

• T

• 9
• 9
• 9
• 9
• 9
.9

.9

• 9
• 9
• 9
-9

-9

-9

• 9

• 9
-9

.9

-9

-9

• 9
• 9
9

• 9

2286
0196
T026
1268
8*98
2988
T808
0084
1254
0*24
0969
T899
20*9
2519
S06Q-9

;
1599-9

: 20*9
8919
206*
099*
10**
291*
8068
1898
2988
8608-9
2282-9
T952-9
0822-9
2102-9
8*41-9
*4*I-9
902T-9
9260-9
2*90-9
1980-9
T800-9
1086-9

292
192
092
692
892
492
992
992
*93
892
292
192
092
6*2
8*2
4*2
9*2
9*2
**3
8*2
2*2
1*2
0*2
682
882
482
982 1

982 1

,

fo6-\
8E3-1
282-1
182-1

-1

• 1

• l

• 1

-1

-1

• 1

.1

• 1

• 1

-1

• 1

• 1

• 1

• l

-1

-1

.1

• 1

1
• 1

• 1

.1

•1

1

• 1

.tad sqni •oadg

082
622
822
422
922
922.1

8296-9
2*26-9
2968
0898
10*8
8018
*184
22? 4

8824
2*69
1999
0989
1409
9849
9099
6829
646*
024*
29**
802*
1*68
1898
22*8
0918
1062
6892
1882
*212
8981
2091
1*8L9
0801-9
2280-9
8990-9
*080-9
*500-9
8086*
2996-*

•oadg

-9

•9

• 9
• 9

• 9
•9

-9

-9

• 9

-9

-9

-9

-9

•9

•9

• 9
•9

• 9

•9

• 9
• 9
• 9
• 9
• 9

• 9

-9

• 9

•9

*22
822
222
122

022
612
812
412
912
912
*12
812
212
112-1
012-1
602.1
802-1

-1

-1

• 1

-1

-1

-1

-1

• 1

• 1

• 1

• 1

-1

-1

402-

902-
902.

*02.

802.

202.

102.

002
661
861-1

•noiiiso

jad vsqi

461
961
961
*61
861
26L1
16L1
06L1
681-1
881.1
48L1

0086
1906
2088
*998
8088
1908
2084
6894
1824
8204
*949
9099
2*29
8869
'2249

09*9
1029
826*
299*
888^
911*
4*88-*
8498-*
6088-

0*08-

1442-
2092.
',8212

14581

18891

6181
8*11
0880
1190
2*80
0400
1086
9156
9826

-*

•*
-*

-*

•*

•*

•*

• *
.*

.*

•*

-*

-*

.*

• *
•*

.*

.*

• *
•*
•*

•ABJ{)

•oadg

981
981
*8l
881
281
181
081
641
841
441

941
941
Ul-T
841.

1

241-1
141-

T

041.1
691.

1

891.1
491-1
991-1
991-1
*91-1
891-1
291 • I

191.1
091-1
691-1
891-1

J9d -sqi

491
99L1
991

*91
891
291
191
091
6*1
8*1

•AUTO
•oadg

f98



365 chemists' pocket-book.

Table showing the Strength op Sugar
Solutions by the Degrees op Beaume's
Hydrometer.

Beaume Sugar Beaume Sugar
Degrees. per cent.

A.
Degrees. per cent.

1 1-72 21 38-29

2 3-50 22 40-17

3 5-30 23 42-03

4 7*09 24 43 • 92

5 8-90 25 45-79

6 10-71 26 47-70

7 12-52 27 49-60

q 14-38 28 51-50

9 16-20 29 53-42

10 18-04 30 55-36

11 19-88 31 57*31

12 21-71 32 59-27

13 23 • 54 33 61*23

14 25-31 34 63-18

15 27*25 35 65-19

16 29-06 36 67-19

17 30-89 37 69-19

18 32 75 38 71-22

19 34-60 39 73-28

20 36-40 40 75-35

J
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367 CHEMISTS' l'OCKET-BOOK.

Table for the Determination of the Value in Sugar of
Beetroot Juice and otheu Liquids by means of the
Polarimeter of Fkeze or the Apparatus, of Laurent.

CD tj
>4 1

>i-<

o fl! O 9. <o u s S o
to ra

bserved

Degrt

20

c.

c.

Tube. « d
d

«><N

Grams

of

Sugar

100

c.

c.

of

So

tion.

pecific

Gravity

Solution.

rams

of

Su

per

100

gram:

Liquid.

Observed

Pegr

20

c
c.

Tube.

orrected

Degi

for

22

c.c.

Tu

rams

of

Sugar

100

c.

c.

of

Sc

tion.

pecific

Gravity

Solution.

rams

of

Su

per

100

gram

Liquid.

O u ° o C5

8 8-8 6*6 1-0255 6-44 16 17-60 13-20 1-0509 12*56

8-25 9-07 6-8 •0263 6-63| 16-25 17-87 13-40 •0517 12*74

8*50
!
9'35 7-01 •0271 6-83 16-50 18-15 13-61 •0524 12-93

8*75 9-62 7-22 •0279 7-02' 16-75 18-42 13-82 •0533 13*12

9 9-90 7-43 •0287 7-22! |17 18-70 14-03 •0541 13*31

9-25 10-17 7-63 •0295 7-41 il7-25 18-97 14-23 •0548 13*49

9*50 10-45 7-84 •0303 7-61 ; 17-50 19-25 14-44 •0556 13-68

9 '75 10-72 8-04 •0311 7-80, 17-75 19-52 14-64 •0564 13-86

10 11-00 8-25 •0319 7 99 ; 18 19-80 14-85 •0572 14*04

10'25 11-27 8-45 •0326 8-18; !l8'25 20-07|15-05 •0580 14*23

10-50 11-55 8-66 •0335 8-3b! ;i8-50 20-35 15-26 •0588 14-41

10*75 11-82 8-87 •0343 8'58; ;18-75 20-62 15-47 •0596 14*60

11 12-10 9-08 •0351 8-77|il9 20-90 15-68 •0604 14*79

11-25 12-37 9-28 •0358 8*96;;19*25 21 '17

9-15i;i9-50;21-45

15-88 •0611 14*97

11-50 12-65 9-49 •0366 16-09 •0619 15-15

11 75 12-92 9-69 •0374 9-34 ;l9-75!21-72 16-29 •0627 15-33

12 13-20 9-90 •0382 9-54 '20 22-00 16-50 •0635 15-51

12-25 13-47 10-10 •0390 9-72 120-25 22-27 16 70 •0643 15-69

12-50 13-75 10-31 •0398 9-92 !i20-50 22 55 16-91 •0651 15-88

12-75 14-02 10-52 •0406 i0-ll;.20-75'22-82 17-12 •0660 16-06

13 14-30 10-73 •0414 10-30 ,21 23-10 17-33 •0667 16-24

13-25 14-57 10-93 •0422 10-49i'21'25-23*37 17-53 •0674 16-42

13-50 14-85 11-14 •0431 10-68;'2150 23-65 17-74 •0682 16-61

13-75 15-12 11-34 •0438 10-86 21-75 23*92 17*94 •0690 16*78

14 15-40 11-55 •0445 11-061:22 |24*20 18*15 •0698 16-97

14-25 15-67 11-75 •0453 11-24|;22'25 24-47 18*35 •0706 17-14

14-50 15-95 11-96 •0461 11 -43; '22-50 24-75 18*56 •0714 17*32

14-75 16-22 12 17 •0469 11-62! 22-75 25-02 18-77 •0722 17*51

15 16-50 12*38 •0477 11 -82: 123 25-30 18*98 •0729 17-69

15-25 16-77;12-58 •0485 11*99;23*25 25-57 19*18 •0738 17*86

15-50 17-05 12-79 •0493 12-19! i23-50 25-85 19*39 •0746 18*04

15*75 17*32 12-99

1

•0501 12-37 |23-75|26-12 19-59 1-0753 18*22
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s^iaiog &o SKOixvoiaNi hhx oscixoaaaoo ho^: aiavx s^aoaa^o
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Cleeget's Table for Correcting, &c.—continued.

10° c. 15° C. 20° C. N. N'. 10° 0. 15° C. 20° C. N N'.

115 5 113 3 111-3 83 135-7 148 • 8 146" l|l43-4 107 174- q

116 9 114' 7 112-6 84 137-3 150-2 147 5 144-8 108 1 76- a

il8 2 116 1 113-9 85 139-0 151-6 148 8,146-1 109 178-J. ( O ,

oA
119 6 117-X X 1 4 115-3 86 140-6 153-0 150 2 147-4 110 XIV Qo
121 0 8 116-6 87 142-2 154-4 151 6;148-8 111 milOl KO
122 4 120* 2 118-0 88 143-9 155-8 153*J.UU 0 150-1 112 1JLOO 1

JL

123 8 121" 5 119-3 89 145-5 157-2 154- 4 151-5 113 184-
1

125 2 122 9 120-6 90 147 • 1 158-6 155' 7 1152 -8 114 186*XOU A*x
126 6 124 3 122-0 91 148-7 160-0 157-X *J 1 0 154-2 115 188* n

128 '0 125 6 123*3 92 150-4 161 • 3 158 4 155-4 116 1 89- i

129 •4 127 •o 124-7 93 152-1 162-7 159 •8 156-8 117 191 •XU X Q

130 •8 128 •4 126-0 94 153-7 164-1 161 •2I158-2 118 192-X O *d
Q

132 •2 129 •7 127-4 95 155-3 165-5 162 •5 159-5 119 194-

133 "6 131 •1 128-7 96 156-9 166-0 163 •9160-8 120 196- 2
134 '9 1325 130-0 97 158-6 168-3 165 •3,162-2 121 197- 8
136 '3 1338 131-4 98 160-2 169-7 166 •6;i63-5 122 199- 5
137 •7 135 2 132*7 99 161-9 171-1 168 •o 164-9 123 9,ft! •

JL

139 1 136 •6134-0 100 163-5 172-5 169 •4 166-2 124 202- 7

140 5 137 •9135-4 101 165-1 173-9 170 •7 167-6 125 204- 4
141 9 139 3136-7 102 166-8 175-3 172 •1 168-9 126 206- 0
143 3 140 7138-1 103 168-4 176-6 173 •5 170-2 127 207- 6
144' 7 142 0 139-4 104 170 --0 178-0 174 •8jl7l-6 128 209- 3
US- 0 143 4 140-8 105 171-7 179-4 176 •2 172-9 129 210- 9
UI- 4 144 8 142-1 106 173-3 180*8 177 5174*2 130 212- 6

Use of this Table.

Number observed upon the Scale before immersion = D.
'

„ „ after „ = D'.

Temperature C .. = T.

1. The two figures indicated upon the scale are read to right and
left of zero, the sum D + D = A.

In the column of temperature nearest to that at the time of
observation we find the figure approaching nearest to A,
following the line horizontally we find .under if and N'
figures indicating the quantity of sugar.

The sugar employed contains N per /i^nt. of crystallized sugar
or N' grams per litre.

2. The sugar solution being pref More, we read D and
D' to the same side of zero, ~ D — D' == A, and pro*

ceed as before.

Th^fbllo-sung approximate ala can be used instead of
the Table— '

s ~

200 X A
P (rotative power) = -——- ; P X 1*635 = sugar in 1 litre.

288 — x

2 B
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Tables used in the Analysts of Beer, &c.

Table A.—Specific Gravity and Strength of Spirits.

Volume
P61* Cent

Weight
. per ceut.

Specific

Gravity.
Volume

! Weight
per cent, per cent.

Specific

Gm\ ity.

ft • Rf\ ft QQ«p;nu yyoou A a tl4 b 3*68 0-99336
X J. ft • £aU CO fl • QQQOK A h4' 7 3-76 0*99322
X M ft * Oft.u yu fl • QQOOilu yyo^u A • O 3*84 0*99308
1 #<

iX kJ ft • QQftl"."i A n4 9 3*92 0*99294
1*4.X *X 1*19X X£t v y y i v'j O U 4*00 0-99280
1*5X \J 1 *9ftX £i\J u y y t 1 %> O I 4*08 0 -99267
X \f u y y 4 ou O Z 4 1b 0*99254
1-7 X ou u y y i *±k> 0 O 4 Z4 A * Ann i

i

0*99241
1*8 v y y i ou 4* d2, 0*99228
1*9 X %J

M

v yy

i

xo O 0 A . A n4 4U 0 99>ilo
2*0 1 -60X \J\J ft • QQ'/fift O O A * A O4 48
2*1 1 '68 o < 4 OD 4~i • Go. ion
2*2 1*76 n -00672 K . QO O A * a a4 b4 u yyi7b
2*3 1-84 1/ «7«7UuO sj y 4 <2 U 9ylbd
2*4 1*92 0-99644 P. ' n 4 oi u ynioU
2*5 2*00 ft •99fi^ft D X 4 oy u yyi37
2*6 2 1 08 0-996-lfi ft »o 4 y7 u yyi24
2-7 2*16 V as \J \J\J £i ft • Q 0 uo u yyin

' 2*8 2*24 0' 99588 ft • ^ o 13 u yyUyo
2*9 2*32 ft •99574. ft • K 0 ill

a . nnnoco yyooo
3*0 2 '40 ft '9956" ft • aD b c . ono 30 u'yyu72
3*1 2 '48 U I/uUtU ft • ho 7 O oi) f\ • QftAC Au yyuoy
3*2 2*fifi 6-8 5-46 o yyo4D
3*3 ~ 2 -fid u y v O 1 o b 9 5"54 U 99033
3*4 7-0 5-62 nAAnn0 99020
3-5 2-80 0-99490 7-1 5-70 0*99008
3*fi *w oo ft •QQ/1 *7ftU yy4: ( o 7-2 5-78 0*98996
3-7 2-96 0-99462 7-3 5-86 0*98984
3'8 3-04 0-99448 7-4 5-94 0*98972
3-9 3'12 0-99434 7-5 6-02 0*98960
4-0 3-20 0-99420 7-6 6-11 0*98949
4-1 3-28 0-99406 7-7 6-19 0*98936
4-2 3-36 0-99392 7-8 6-27 0-98924
4-3 3-44 0-99378 7-9 6-35 0*98912
4*4 3-52 0-99364 8-0 6-43 0*98900
4-5 3-60 0-99350

2 b 2
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Table showing the Quantity of Hops per Quarter of
Malt of any Gravity from 70 to 105 pounds, at the
Ratio of a to 14 lbs. per Quarter.

Gravity.
•

i f 1 1£

70 A *0 1 OCA1250 0* or aa2500 A0* tZ AAA5000 A0 '7500 1 •0000 1
>Af AA•2500

71 A «U
"1 OC *T12b7 1

A •u oc oc2035 A •0 CA*7A5070 A0 . *7 £i A*7'7b07 1
. A1 JA0142 1 *2b78

72 0 1 OQ A12o4 A •0 2570 A •0 • Clin5140 A0 ' 7714 I 0284 1
• not/?•2856

73 A •U 1 OA 1 A0 OCAC2b05 A »U CO 1 A0210 A0 7821 1
• A A Oi?042b 1

* OAO A*o0o4
74 A iU loio A iU OC ^ A2b4U A •U COQA52oU AU 7y28 1 • 05b8 1 *o212
75 ft •u 1 QOKloo5 AU 2b75 ft •u COCA A0 • CAOC

1
• A*7 1 A0<10 1

76 A <u Lodz A o'n a A »u 5420 AU *ol42 1 • AOCO0852 1 •0008

77 A •u 1 QfiQxooy ft O*!A c. ft •u KA on ftu • 89/1 QoZ4y 1 uyy4 1 o74b
78 ftu loob ftV .0*70/1

.fi/oU ft • 00OU 0 •8356 1 • IT OCilob 1

79 ftu 14Uo ftU . OQl c>4ol0 ft •u ODOU 0 •8463 1 1278 1 • A 1 AO

80 ftu 1 /19ft14ZU ftu . OQCA ft •u KTftft0 1 Uu 0 •8570 1 • t A OAJ.42U 1 • A OQA

81 ftu 143/ A
II

. OQQC^5oo0 ft •u 0< (U 0 •8677 1 • T CCO1od2 I
• y< A KO44oo

82 ftu 1404 ft ft •u 004U 0 •8784 1 1 /U4 1 • A COC4bob
83 ftu ft At)DO ft •u f>0 1 ftoy lu 0 •8891 1 • 1 QA Ctlo4b 1 • A Ql O

84 ftu 14:00 ftu ft •V i you 0 •8998 1
• 1 OQQlyoo 1 4^92

85 ft •u 1 CAR10U0 ftu ouzo ft •u ftft£.ADUOU 0 •9105 1
• Ol OA 1 OlbU

86 ftu l coo1022 ftV » QftCAoUOU ft •u ft! OA 0 •9212 1 • 00^702272 1 • KOOQOOOO
87 ft •u 1 COA

i o3» Au OAQC ft •u CI OAbiyu 0 •9319 1 • O A 1 A2414 1 •00 lb

88 ft •u loob Au Q1 OA313U ft •u rocsn 0 •9426 1 OCCC200b ^1 4 5by4
89 Au 1573 Au Q1 />Colbo A •u COOAbooO 0 •9533 I 2by8 1 •5872

90 A «u i caa Au OOAA32U0 A tu C A AAb4U0 0-9640 1 • OO A A'2840 1 •6050
91 Au lb07 0 • 3235 A0 b470 0 •9747 1 2982 1 •6228
92 Au lo24 Au • 3270 0

"

6540 0 •9854 1
. Ol Ai•3124 1 •6406

93 0 1641 0 •3305 o- 6610 0 •9961 1 •3266 1 •6584

94 0 •1658 0 '3340 0" 6680 1 •0068 1 •3408 1 •6762 i

95 0 •1675 0 "3375 o- 6750 1 •0175 1 •3550 1 •6940 ;

.96 0 •1692 0 •3410 0 6820 1 •0282 1 •3692 1 •7118
:

3.1 0 1709 0 •3445 0' 6890 1 •0389 1 •3834 1 • 7296
98 0 1726 0 •3480 0- 6960 1 •0496 1 •3976 1 •7474
99 0 1743 0 •3515 0 7030 1 •0603 1 •4118 1 •7652

100 0' 1760 0 3550 0- 7100 1 •0710 1 •4260 1 •7830
101 0' 1777 0 3580 0- 7)70 1 •0817 ] •4402 1 •8008
102 0- 1794 0 3620 0- 7240 1 •0924 1 •4544 1 •8186
103 0" 1811 0 3655 0- 7310 1 •1031 1 •4686 1 •8364
104 0' 1828 0 3698 0- 7380 1 •1138 1 •4828 1 •8542

105 0 1845 0 '3725 0- 7450 1 •1245 1 •4970 1 •8720
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Table showing the Quantity op Hops per Quarter of
Malt, &c.—continued.

Gravity. 3
-— 3i 3£ 3f 4 4i

70 3-0000 3 2500 3* 5000 4.* nnnnrr UUUU A

.

nenn •

71 3*0428 3 2964 3* 550(1 rfc U«J 1 X

12 3*0856 3 3428 3* 6000 3 # 8*i7o 4. • n 49rr X irx4 4 • 3*7 1 /I

13 3*1284 3 3892 3* fi500 3* 91 0"i 4.* 1 *n ^rr X I J.O A • AQ911 4fcoZl

74 3*1712 3 •4356 3* 7000 3* 9fi40
. O i/UrrU 4-« 9984rfc ,£40rfc 4.* AQ9Q

3*2140 3 •4820TXU dd\J 3* 7500 rfc U1IU 4 • 98^K
*fc OuCSO

76 3*2568 3 •5284 3*8(J00 4' 071

0

4*342fl 4» filDirt £t

77t f 3*2996 3 •5748 3*8500 4 • 1 24 *i 4." fi74Qrr U i rkV

18 3 * 3424 3 •6212 3*9000 *x X 1 OxJ •at tOUO rfc 4 OOO
19 3*3852 3 •6676 3 • 9500 4* 2315 4* 51 39*x i/ X «_>«7 rt 1 «7UO

80 3*4280 3 •7140 4*0000 4 "2850 4 • 57 1

0

rr Ouil/

81 3*4708 3 •7604 4*0500 4*3385 TX U^Ul rt if 1 1 |

82 3*5136 3 •8068 4*1000 4*3920 4 • 6852 rr »7 l Ore

83 3*5564 3 •8532 4" 1500 4*4455 4 • 7423 "i'O^QI

84 3*5992 3 8996 4*2000 4*4990 4* 7994 H '0QQ8UvuO
85 3*6420 3 9460 4*2500 4*5525 4*8565 5* 1 fiO"i4/ XUUtl

86 3*6848 3- 9924 4*3000 4*6060 4*9136 5* 221

2

87 3*7276 4- 0388 4*3500 4* 6595 4-9707•x «/ l u ( 5*281Q%J. AUi.U

88 3*7704 4' 0852 4*4000 4*7130 5*0278 5 • 342fi

89 3*8132 4' 1316 4*4500 4*7665 5-0849 ^•4033*J rtUOu

90 3*8560 4* 1780 4*5000tx uuuu 4*8200 O lti>U ^i' 4fi40

91 3*8988 4 2244 4*5500 4*8735(J 1 Our, ^947

92 3*9416 4 2708 4* fiOOO 4*9270 O OOOrr

93 3*9844 4" 31 72 4* 1805 O O lOO K • «4R1O DrrUX

94 4*0272^X \J 64 1 Si Mr 3fi3fiOUJU •a: I UUU 5 '0340 O Oi U*x:
K • *70fiS

•x vi Uv 4. 4i on 4: 4 *JUU O UO i *j U *x^y i O O IDlu
96 4*1128 4- 4564 4*8000 5*1410 5*4846 5*8282
97 4*1556 4 5028 4*8500 5*1945 5*5417 5*8889
98 4*1984 4- 5492 4*9000 5*2480 5*5988 5-9496
99 4*2412 4- 5956 4*9500 5*3015 5*6559 6*0103
100 4*2840 4* 6420 5*0000 5-3550 5*7130 6-0710
101 4*3268 4* 6884 5*0500 5*4085 5*7701 6*1317
102 4*3696 4* 7348 5*1000 5*4620 5*8272 6*1924
103 4*4124 4* 7812 5*1500 5*5155 5*8843 6*2531
104 4*4552 4* 8276 5*2000 5*5690 5*9414 6*3138
105 4*4980 4* 8740 5-2500 5*6225 5*f985 6*3745
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Table .showing this Quantity of Hops per Quarter OF
Malt, &c.—continued.

yjtiaVivy of t>i 7i 7*

70 6-0000 6-2500 6-5000 6-7500 7-0000 7-2500

71 6-0857 6-3392 6-5928 6-8464 7-1000 7-3535

12 6-1714 6-4284 6-6856 6-9428 7-2000 7-4570

13 6-2571 6-5176 6-7784 7-0392 7-3000 7-5605

74 6-3428 6-6068 6-8712 7-1356 7-4000 7-6640

75 6-4285 6-6960 6-9640 7-2320 7-5000 7-7675

76 6-5142 6-7852 7-0568 7*3284 7-6000 7-8710
77' 6-5999 6-8744 7-1496 7-4240 7-7000 7-9745

78 6-6856 6-9636 7-2424 7-5212 7-8000 8-0780

79 6-7713 7*0528 7-3352 7-6176 7-9000 8-1815

80 6-8570 7-1420 7-4280 7-7140 8-0000 8-2850

81 6-9427 7-2312 7-5208 7-8104 8*1000 8-3885

82 7-0284 7-3204 7-6136 7-9068 8-2000 8-4920

83 7-1141 7-4096 7-7064 8-0032 8-3000 8-5955

84 7-1998 7-4988 7-7992 8-0996 8-4000 8-6996

85 7-2855 7*5880 7-8920 8-1960 8-5000 8-8025

86 7-3712 7-6772 7-9848 8-2924 8-6000 8-9060

87 7-4569 7-7664 8-0776 8-3888 8-7000 9-0095

8S 7-5426 7-8556 8-1704 8-4852 8-8000 9-1130

89 7-6283 7-9448 8-2632 8-5816 8-9000 9-2165

90 7-7140 8-0340 8-3560 8-6780 9-0000 9-3200

91 7-7997 8-1232 8-4488 8-7744 9-1000 9-4235

92 '7-8854 8-2124 8-5416 8-8708 9-2000 9-5270

93 7-9711 8-3016 8-6344 8-9672 9-3000 9-6305

94 8* 0568 o ( Z I it y uooo 9-7340

95 8-1425 8-4800 8-8200 9-1600 9-5000 9-8375

96 8- 22*2 8-5692 8-9124 9-2564 9-6000 9-9410

97 8-3139 8-6584 9-0056 9-3528 9-7000 10-0445

98 8-3996 8-7476 9-0984 9-4492 9-8000 10-1480

99 8-4853 8 • 8368 9-1912 9-5456 9-9000 10-2515

100 8-5710 8*9260 9-2840 9-6420 10-0000 10-3550

101 8-6567 9-0152 9-3768 9-7384 10-1000 10-4585

102 8-7424 9-1044 9-4696 9-8348 10-2000 10-5620

103 8-8281 9-1936 9-5624 9-9312 10-3000 10-6655

104 8-9138 9-2828 9-6552 10-0276 10*4000 10-7690

105 8-9995 9-3720 9-7480 10-1240 10-5000 10-8725
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Table showing the Quantity of Hops per Quarter cf
Malt, &c.—continued.

Gravity. 9 9| n 9f 10

I

10*

Qy uuuu y ^OUU 9-5000 9-7500 10-0000 10-2500
y • 1 OQK y ooZL 9-6357 9-8892 10-1428 10-3964
Qy • 0(^*7 n

/ U a 0142 9-7714 10-0284 10-2856 10-5428
ho7o Qy ooDO y 04bo 9-9071 10-1676 10*4284 10*6892
h A y 014U y 77o4 10-0428 10-3068 10-5712 10-8356
1 0 oy y yiuo 10-1785 10-4460 10- 7140 10-9820
i D • 'z'ri ft

4 I XU XU U4.Jb 10-3142i 10-5852 10-8568 11-1284
i i

qy oyyo 1 fi • 1 h A h1U 1747 10-4.4.QQ XU 1 Z^b^fc 10*9996 11-2748
i o J u UZoU xU oUbo L\J UOuD XU ODOD 11-1424 11-4212
I V 1 nX u XODO xu 4ooy 1

0
•

^

A V t £i J. O XX UUao 11*2852 11-5676
»nOU XU 0 < IU AU (

v

X L X^ki&U 11*4280 11*7140
xu *J.OD XU (Uol 1 1 • 981

9

11 5703 11 • 411*8604
S9 xu XU cSoOjS 11. /lonAXX 4jJU4 11

" 7136 12*0068
oO xu O 1 uo xu yo i

o

j x uoyo 11*8564 in. i f c\12- 1532
1 ftxu . y yu 11. flQQ/fxx uyy4 11-3998 11-6988 11*9992 in. c\t\f\f*12-2996

S". 1ft"xu Q9'7^y^ i o 1 1 • 9Q1 KXX ZoXO 11-5355 11-8380 T o • i Ann1^*1420 in* A A C* f\12*4460
SfiOD X X UODU XX OUOO 11-6712 11-9772 in. k n n a12*5924
O f

1 1 'XX XO^kO xx *yo I 11-8069 12-1164 12*4276 12*7388
«8oo 1 1 <X L OXOU XX DZio 11-9426 12-2556 12*5704 in. o ci tr n12*8852
8Q X X *txo 11. h KQQxx <oyy 12-0783 12-3948 12' 7132 i n . /\n i /*13*0316
yu X I 0 ( UU 11 • SQ,9flxx oyiju 12-2140 12-5340 12-8560 13*1780

X L
CQQKoyoo l o • fin A 1X^5 U^J41 12-3497 12-6732 12'9988 1 n C\r% A A

1
3

' 3244
Q9 11' 8270 12-4854 12-8124 13- 1416 in. A >r f\ <-\13-4708
yo 11' 9555 1Z ZOOS 12-6211 12*9516 13-2844 13-6172
y* 12- 0840 1 O . A O/l ALZ 42U4 12-7568 13-0908 13-4272 13-7636
95 12' 2125 12-5525 12-8925 13-2300 13-5700 13-9100
96 12* 4410 12-6846 13-0282 13-3692 13-7128 14-0564
97 12* 5695 12-8167 13-1639 13-5084 13-8556 14-2028
98 12* 6980 12-9488 13-2996 13-6476 13-9984 14-3492
99 12' 8265 13-0809 13-4353 13-7868 14-1412 14-4956
100 12* 9550 13-2130 13-5710 13-9260 14-2840 14-6420
101 13* 0835 13-3451 13-7067 14-0652 14*4268 14-7884
102 13* 2120 13-4772 13-8424 14-2044 14*5696 14-9348
103 13* 3405 13-5093 13-9781 14-3436 14*7124 15-0812
104 13* 4680 13-7414 14-1138 14-4828 14*8552 15-2276
105 13*51*35 13-8735 14-2495 1 14-6220 14*9980

1
15'3740
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381 chemists' pocket-book.

Table showing the Quantity of Hops per Quarter op
Malt, &c.—continued.

(rl*AVitV. 1*2 12* 12£ 12f

70 11-7500 12-0000 12-2500 12-5000 12-7500

71 11-9178 12-1714 12-4250 12-6785 12-9321

12 12-0856 12-3428 12-6000 12-8570 13-1142

13 12-2534 12-5142 12-7750 13-0320 13-2963

74 12-4212 12-6856 12-9500 13-2105 13-4784

15 12-5890 12-8570 13-1250 13-3890 13-6605

76 12-7568 13-0284 13-3000 13-5675 13-8426

11 12-9246 13-1998 13-4750 13-7460 14-0247

18 13-0924 13-3712 13-6500 13-9245 14-2068

19 13-2602 13-5426 13-8250 14-1030 14*38*9

80 13-4280 13-7140 14-0000 14-2815 14-5710

81 • 13-5958 13-8885 14-1750 14-4600 14-7531

82 13-7636 14-0568 14-3500 14-6385 14-9352

83 13-9314 14-2282 14-5250 14-8170 15-1173

84 14-0992 14-3996 14-7000 14-9955 15-2994

85 14-2670 14-5710 14-8750 15-1740 15-4815

86 14-4348 14-7424 15-0500 15-3525 15*6636

81 14-6026 14-9138 15-2250 15-5310 15-8457

88 14-7704 15-0852 15-4000 15-7095 16-0278

89 14*9382 15-2566 15-5750 15-8880 16-2099

90 15-1060 15-4280 15-7500 16-0665 16-3920

91 15-2738 15-5994 15-9250 16-2450 16-5741

92 15-4416 15-7708 16-1000 16-4235 16-7562

93 15-6094 15-9422 16-2750 16-6020 16-9383

94 15-7772 16-1136 16-4500 16*7805 17-1204
ate95 it, a A enID 340U JLU UauU lfi-9590 17*3025

96 16-1128 16-4564 16-8000 17-1375 17-4846

91 16-2806 16-6278 16-9750 17-3160 17-6667

98 16-4484 16-7992 17-1500 17-4945 17-8488

99 16-6162 16-9706 17-3250 17-6730 18-0309

100 16-7840 17-1420 17-5000 17-8515 18-2130

101 16-9518 17-3134 17-6750 18-0300 18-3951

102 17-1196 17-4848 17-8500 18-2085 18-5772

103 17-2874 17-6562 18-0250 18-3870 18-7593

104 17-4552 17 8276 18-2000 18-5655 18-9414

105 17-6230 .17-9990 18-3750 18-7440 19-1235
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Kichardson's Table, showing the Volume of
Wort imbibed by Hops.

Hops used. Wort imbibed. Hops used. Wort imbibed.

lbs. bar. lbs.

,

bar.

1 0*01 30 0*50

2 0-03 40 0-66

3 0*05 50 0*83

4 0*06 60 1*00

5 0*08 70 1*16

6 0*10 80 1«33

7 0*11 f\A90 1*50

8 0-13 100 1*66

9 0*15 OAA200 3 -33

10 0*16 OAA300 5-00

11 0 - 17 400
/-» /-% fx6*66

12 0*19 500 8-33

13 0-21 600 10-00

o • 99 700
/ uu 11 DO

15 024 800 13-32

16 0-26 900 15-00

17 0*27 1000 16-66

18 0-29 2000 33-30

19 0-31 3000 50-00

20 0-33 4000 66-66
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Levesque's Table, showing what Gravity the
original Wort should possess to afford a
Gyle of a certain strength after One
Hour's Boiling.

Gravity
required
after

One Hour's
Boiling.

Gravity-

required in the

Kaw Wort.

Gravity
required
alter

One Hour's
Boiling.

Gravity
requueu in me
Raw Wort.

8 6*60 27 21-60

9 7*20 28 22-40

10 8*00 29 23-20

11 8*80 30 24-00

12 9-60 31 24*80

13 10-40 32 2J '60

14 11 • 20 33 26-40

15 12-00 34 27*20

16 12-80 35 28-00

17 13-60 36 28-80

18 14-40 37 29-60

19 15-20 38 30-40

20 16 00A \J \J\J 39 31*20

21 16-80 40 32-00

22 17-60 41 32-80

23 18-40 42 33*60

24 19-20 43 34-40

25 20-00 44 35*20

26 20-80 45 36 * 00

2 o a
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1
2 grain

1 »>

2 grains

21 »

4

8

} scruple

Table showing the Signs tsed in writing-

Medical Prescriptions.

1 gr.

gr. j, or gr. i.

gr. iss.

gr. ii, or gr. ij.

gr. iiss.

gr. iv.

gr. viii, or gr. viij,

9 ss.

9 h or 9 j.

9 iss.

9 ii, or 9 ij.

3 ii or 3 j.

3 iss.

3 ii» or 3 ij.

3 iii, or 3 iij.

3 iiiss.

3 viiss.

o ss.

3i> orjj.

giss.

Oss.

O.

2 scruples .

.

1 drachm

2 drachms

3

31

71 >5

A ounce

11

1 pint
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Table (by Mr. J. Pattinson) for the Comparison of the
various Alkali-metric Degrees (for Soda).

d

£
«w

; ° .

* II

Ph

•
to

ou
CI

rz
«M
O

a
8
u
P-I

English

Degrees.

Per

cent,

of

Na

a
O.

Eq.

=

32. Descroizille's

Degrees.

!

Weight

of

H
2

S0

4
,

neutralized

by

100

parts.

30-0 51-29 30-39 47-42

30-5 52*14 30-90 48-21

31*0 53-00 31-41 49-00

31*5 53-85 31-91 49-79

32'0 54-71 32-42 50-58

32*5 55-56 32-92 51-37

33*0 56-42 33-43 52-16

33*5 57-27 33-94 52-95

34-0 58-13 34-44 54-74

34-5 58-98 34-95 54-33

35-0 59-84 35-46 55-92

35*5 60-69 35-96 56'- 11

36-0 61-55 36-47 56-90

36'5 62*40 36-98 57-69

37'0 63-26 37-48 58-48

37 -5 64*11 37-99 59-27

38-0 64-97 38-50 60-06

38*5 65 • 82 39-00 60-85

39-0 66-68 39-51 61-64

39*5 67-53 40-02 62-43

40*0 68-39 40-52 63-22

40-5 69-24 41-03 64-01

41*0 70-10 41-54 64-81

41-5 70-95 42-04 65-60

o
03

O
rH

+i CO

S
8

II

P-t

42-0

42- 5

43- 0

43- 5

44- 0

44- 5

45- 0

45- 5

46- 0

46- 5

47- 0

47- 5

48- 0

48- 5

49- 0

49- 5

50- 0

50- 5

51- 0

51- 5

52- 0

52- 5

53- 0

53-5

»

8o

Ph

71- 81

72- 66

73- 52

74- 37

75- 23

76- 08

76- 95

77- 80

78- 66

79- 51

80- 37

81- 22

82- 07

82- 93

83- 78

84- 64

85- 48

86- 34

87- 19

88- 05

88- 90

89- 76

90- 61

91- 47

3 a 03

a a II

42- 55

43- 06

43- 57

44- 07

44- 58

45- 08

45- 59

46- 10

46- 60

47- 11

47- 62

48- 12

48- 63

49- 14

49- 64

50- 15

50- 66

51- 16

51- 67

52- 18

52- 68

53- 19

53- 70

54- 20

•g tut: cd

8^ fl:ft

66- 39

67- 18

67- 97

68- 76

69- 55

70- 34

71- 13

71- 92

72- 71

73- 50

74- 29

75- 08

75- 87

76- 66

77- 45

78- 44

79- 03

79- 82

80- 61

81- 40

82- 19

82- 98

83- 77

84- 56
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Table (bi Mr. E. Jac&son) showing from the Percentage
of Oxygen found the Number of Cubic Feet of
Eesidual Gases passing away from the Sulphuric
Acid Chambers per Ton of Stone Burnt.
This Table is calculated on the assumption that 45 per cent,

of sulphur is available, but can be made to answer for any-
other percentage by multiplying the number in the Table, by
the percentage of sulphur consumed and dividing by 45.

Oxygen,
npr puntI'D! V/Cliti

Eesidual
Gases.

Cubic Feet
per Ton
oi ©tone.

Oxygen,
pei cent.

"RiaqiflnQT

Gases.
Cubic Feet
per Ton
of Stone.

Oxygen,
per cent.

Eesidual
Gases.

Cubic Feet
per Ton
of Stone.

X o . oO >2 1UU4 (4 t> 3 121905
•2 OOQUO o o lul U4 1

a . aO 4 1 on H a r\

o 8R983 3*4. xuiozo O 5 12oo06
•4. 8fi7flfiOD(UQ o O 1 ft9Q1

O

b 6 124474
o 877 39 3 • ftO D 1 09SnK±U4oU0 b'7 125355
u Old O . *7O < 1U04U0 /> , oDO 12o248

•7 87QQSO f i/i70 o O JLU4U10 o 9 127155
o OOtO 1 7 0 128074

QOfiaiooooj. 4 u 1 OKOA Q1UU.G40 7 ' 1 129006
x u 4 1 J-UOo ( 7

At . o
7 "2 1 nA A I* n129953

J- X 11/0014 7*3 T OAA1 r\130913
1 *9,X aQ A. ' Q XU 1 loo At . ,<7*4 1 Oi o n At131887
x O 3U 1 Ui. A.» A iUfolU 7*5 1 oo n At />

13287b
X *± 4» K4 0 J.uo471 At . /*7*6 133881
x O Ql fi3Q 4 O 1 f>Ql OQlUoioo 7'7 134900
1-6 92115 4-7 109816 7'8 135935
1*7 92597 4«8 110500 7-9 136986
1-8 93083 4-9 111194 8-0 138053
1-9 93575 5-0 111896 8-1 139138
2'0 94072 5-1 112607 8-2 140239
2-1 94574 5-2 113327 8-3 141358
2-2 950S2 5-3 114057 8-4 142494
2-3 95594 5-4 114796 8-5 143650
2-4 96113 5-5 115544 8-6 144824
2-5 96637 5'6 116303 8'7 146018
2-6 97167 5-7 117072 8'8 147232
2-7 97703 5-8 117850 8-9 148465
2-8 98245 5-9 118639 9-0 149719
2-9 98793 6-0 119439 9-1 150996
3«0 99346 6'1 120250 9-2 152294
3*1 99907 6-2 121Q72 9'3 153614



19880* 9-91 338833 6.3T

?309313 0-03 839668 *-91 1*9033 8-31

f838681 6-61 318068 8-91 0882,13 4-31

8-61 82,8388 3-91 *81913 9-31

3938991 2,-61 008*48 1-91 309313 9-31

10998H 9-61 999998 0-91 1800T3 f -31

392,8381 9-61 931698 6-91 6192,03 8-31

3909831 t -61 066198 8-91 *13903 3-31

W9911 8-61 8819*8 2,-91 998303 1-31

404*801 3-61 889888 9-91 899003 0-31

4313301 1-61 061388 9-91 838861 6.11

£2,8996 0-61 92,0938 f-91 831961 8.11

688916 6-81 881038 8-91 616861 2,-11

038148 8-81 009*18 3-91 62,8161 9-11

64t0S8 4-81 810608 1-91 838681 9-11

163864 9-81 2,12,808 0-91 1182,81 f.ll

f63694 9-81 869863 6-*l 1*8981 8- It

060834 *-81 6*9863 8-*t 316881 3-11

8t8669 8-81 198883 4-*i 830381 I- 11

862,349 3-81 433*83 9-*i 12,1081 0-11

8'4T8?9 1-81 0*4643 9-*l 898841 6-01

108939 0-81 16892,3 *.*i 18992,1 8-01

886809 6-2,1 92,112,3 8-*l 488*41 2,-01

840t89 8-2,1 8802,93 3-*l 63182,1 9-01

18*999 4-41 131893 1-*1 89*141 9-01

**64*9 9-2,1 12,3693 0-*l 018691 * -01

909189 9-2,1 189993 6-81 861891 8-01

930919 *-41 668093 8-81 919991 3-01

03M09 8-2,1 9988*3 2,-81 *9099l .
1-01

03948* 3-2,1 386**3 9-81 0*9891 0-01

899*4* 1-2,1 S6S1*3 9-81 9*0391 6-6

84139* 0- 2,1 S*b«bo T-b L
c t end t o . ft

63*09* 6-91 92,1983 8-81 *81691 2,-6

19368* 8-91 660383 3-81 912,2,91 9-6

*8983* 2,-91 2,60633 1-81 938991 9-6

80981* 9-91 32,1933 0-81 896*91 * -6

9no+S J° 9U0|S J° """fa
tiox 39d •%nso J9d UOJQ J9d •^U90 J9d TIOJQ .T9d "?ngo jgd

oiqno %9dfi otqno ^99,3 °FinQ

1 IBtipjS9g

•aooa-iLaHOOd <sisiwaHD fQ2
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Table (by Mr. J. Pattinson) showing a Com-
parison of the English and French Ohloro-
metric Degrees.

The French Degrees indicate how many litres,

at 0° 0. and 760 mm., are yielded by 1 kilo, of the

Bleaching Powder.
The English Degrees, which are also used in

Germany, in Kussia, and in America, show the

percentage of " active " Chlorine.

French English French
Jjcgi ceo-

English
T^PJJTPPS

French
DP2VPP>)

English
.T)pCfvppq

63 20*02
;

! 85 27*01 107 34*00

64 20*34 86 27*33 108 34-32

65 20*65 87 27*65 109 34-64

66 20*97 88 27-96 110 34-95

67 21*29 ! 89 28*28 111 35-27

68 21*61 i 90
i

28*60 112 35*59

69 21*93 91 28*92 113 35-91
70
/ yj

99*94- 99 99 '9*3 114 36 • 99

71 22*56 93 29*55 115 36 54

72 22-88 94 29-87 116 36*86

73 23 • 20 95 30*19 117 37*18

74 23*51 96 30-51 118 37*50

75 23*83 97 30-83 119 37*81

76 24-15 98 31- 14 120 38-13

77 24-47 99 31-46 121 38*45

78 24-79 100 31*78 122 38-77

79 25*10 101 32-09 123 39 • 08

80 25-42 102 32-41 124 39-40

81 25-74 103 32-73 125 39-72

82 26-06 104 33-05
i

126 40 • 04

83 26*37 105 33-36
!

127 40*36

84 26-69 106 33-68
j

128 40-67
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ob-

tainable,

Crystalli-
zable Fuschine

=

1000.
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<N i—r to to i- jo «o o oo

rH rH CN CN IN <N CM CN rH

Specific

Gravityof Aniline Oil

at

16°.

1-0205 1-0199 1-0181 1-0139 1-0109 1-0060 1-0018 1-0009 0-9975 0-9943 0-9926

Principal

Boiling

Point

of

Aniline Oil.
180-185

loll—

loo

185-190 185-190 190-195 195-200 195-200 200-205 200-205 205-210

205-210j

Yield

of,

Aniline

Oil

per

100

narts

A

W

kluil

*AJ

ofNitro- benzol.

OS lO tS MCOCV5>J> r)l

if} if} if} to tOi- t- CO JC- J>t^

Specific

Gravity of Nitro- benzol

at

16°.

1-1591 1-1617 1-1577 1-1445 1-1425 1-1365 1-1319 1-1235 1-1187 1-1182 1-1093

Principal
Boiling

Point

of

Nitro-

benzol.
205-210 210-215 210-215 215-220 220-225 220-225 225-230 225-230 230-235 230-235

Specific

Gravity of Benzol

at

15°.

0-9118 0-9263 0-9154 0-9210 0-9089 0-9071 0-9018 0-9033 0-9022 0*9009

0-9001j

Boiling

Point

of

Benzol.

in omomooowo
q CO CO CSOOOrHrHCNCNCO

r—i rH t—* rH rH . rH rH
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Krodber's Tables, showing the General Characters or
the Benzols, &c.—continued.

Nitro-
benzol

Range of Temperature, Degrees 0.
Total

from - •
Distil-

Benzol 195 200 205 210 215;220;225 230 235 240i245 250 lates

marked 200^05 210 215 22U 225^30 240 245
!

250
I 1

n. 2 3 93 2 100

b 52 40 1 1 100

c 11 64 13 9 3 100

d 3 5 52 32 1 1 100

e 2 2 11 38 15 11 1 100

f 3 4 28 43 16' 5 1 100

ff 1 3 4 48 31 11 2 100

h 1 3 . 4 18 51 18 4 1 100

i 2 2 6 41 34 11 4 100

3 2 2 6 24 40 13 9 4 100

h 1 3 3 10 37 29 13 3 1 100

Aniline
from
Benzol
marked

Range of Temperature, Degrees C.

Total
Distillate.Below

180
180
185

185

190

190

195

195'200;205 210
200 205

!

210 215
215
220

220
225

a 5 92 3 100

b 4
'

18 14 4 100
c 3 28 61 8 100
d 5 60 29 6 100
e 4 9 64 16 1 100

f 4 38 46 8 4 100

9 5 54 29 8 4 100
h 4 32 53 1 4 100
i 5 62 24 6 3 100

i
4 25 50 15 6 100

6 52 29 8 5 100
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Table for the Correction op the Degrees of the
Lactodensimetek. (Quevenne) for Temperature.

(The instrument is adjusted to 15° C.)

Degrees of
TiicjtvnTnflTi t

Unskimmed Milk. Skimmed Milk.

Temperature. Temperature.

5° 0. 10° 0. 20° C. 25° 0. 10° c. 20° O.
|

25° C.

15 -0-9 -0-6 + 0'8 + 1'8

20 l'l 0-7 0-9 1'9 -0'7 -0'5 + 0-8 +1*7
22 1-2 0-7 l'O 2'1 0*7 0'5 0-8| 1-7

24 1-2 0-7 l'O 2'1 0'9 0'6 0-8! 1-7

26 1-3 0-8 l'l 2-2 l'O 0'7 0'8 1'8

28 1-4 0-9 1-2 2'4 l'O 0'7 0'9 1'9

30 1-6 l'O 1-2 2-5 l'l 0-7 0-9 1'9

32 l'l 1-0 1-3 2-7 l'l 0-7 1-0 2'1

34 1'9 l'l 1'3 2-8 1'2 0'8 l'O 2'2
!

Table showing the Composition of Tallow
by the Fusion Point.

4 per cent, is deducted for Glycerine, and 1 per
cent, for Moisture, Impurity, &c.

Fusion Per cent. Per cent. Fusion Per cent. Per cent
Point of Stearic of Oleic Point of Stearic of Oleic

°C. Acid. Acid. °C. Acid. Acid.

40 35-15 59*85 45 5 52-25 42-75
40'5 36-10 58*90 46 53-20 41-80
41 38 57 46-5 55-10 39-90
41-5 38-95 56-05 47 57-95 37-05
42 39 90 55-10 47*5 58-90 36-10
42-5 42-75 52-25 48 61-75 33-25
43 43-70 51-30 48-5 66-50 28-50
43-5 44-65 . 50-35 49 71*25 23-75
44 47-50 47-50 49-5 71*20 22-80
44-5 49 * 50 45-60 50 75-05 19-95
45 51-30 43 70

2 i?
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List of the Pjrices of most Important Apparatus.

Assay Apparatus— 5 . dt Sm d\

Anvils each 1 6 to 15 0
Cupels perdoz. 0 6 „ 10 0
Hammers.. .. each 1 0 „ 3 6
Mallets .. .. „ 2 0 „ 4 0
Pliers

}) 16, 2 6
Scoritiers, 2£ in. diam per'doz. 2 6

"

Scoops, copper . . .... . . each 2 6 „ 5 6
^ears 2 0 „ 4 6

.

to

Vices „ 5 0 „ 15 0
Balances

—

Chemical „ 3 to 18 guineas
„ 3„18 „

Grain weights

—

From 10,000 grains to -01 grain per set £3 12s.
» 600 „ „ -01 „ „ £i iOs.

Gram weights, 1 kilo, to 1 milligram „ £3 iss.

, . 8. d. s. d.
Balances, Apothecaries each 2 6 to 30 0
Basins, Porcelain— Berlin. German.

2| inch diam per doz. 4 0
4 >» „ 10 6 4 3
6 „ „ 21 0 10 0

10 „ „ 54 0
14 „ .. „ 100 0

Beakers, Bohemian glass „ 1 9 to 19 0
Bell glasses, 6 X 5| to 12 X 10£ . . each 2 9 „ 1 Q
Blowpipes-
Blacks tin „ 0 9.
Brass.. .. „ 16
Common brass „ 0 6

Bottles—
AVhite English flint glass, i oz. to

80 oz. capacity per doz. 3 6 to 36 0
White Bohemian glass, £ oz. to

40 oz. capacity
, 1 6 „ 5 6

Burettes, Mohr's —
With Indiarubber tube and glass

jet, 20 c. c. to 50 c. c each 110,, 3 2
With glass stopcock, 50 c. c. in 250 div. „ 5 0

>, „ „ 500 div. „ 5 6

2 D 2
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List of the Prices of most Important Apparatus—
continued.

Retorts— 8
-

d
- *'

d '

2 oz. to 100 oz. cap, plain . . . . each 0 3 to 1 6

„ tubul „ 0 4 „ 2 0

Retort stands— n
13 in. to 24 in. high „ 2 0 „ 8 u

Sand baths, iron—
4 in. to 12 in. diam „ 0 4 „ 1 0

Sp itulas, steel .. » 0 7 „ 1 3

Sulphuretted hydrogen apparatus—
Kipps » 7 6 „ 12 0

Test tubes— j n n
Sizes 2 X i to 10 X 2 per doz. 0 3 „ 3 6

Test-tube brushes each 0 2

Test-tube stands, with pegs—
6 to 24 holes • • » 1 0 „ 3 6

Tongs, crucible, iron—
.

6 in. to 21 in. long per pair 1 0 „ 3 6

Tongs, crucible, brass—
6 in. long » 1 6

9 in. long » 19
Wash bottles each 1 0 „ 2 0

Wash bottles, Bayley's—
For continuous jet „ 3 6 „ 4 b

Watch glasses—

11 in. to 3 in. diam per doz. 0 9 „ 5 0

Water baths, copper, with 4 rings—

30 oz each 8 0

60 oz » 10 6

Weighing bottles „ 0 3 „ 1 u

"Wire gauze per sq. foot 1 0

Woulffe's bottles-

5 oz. to 320 oz. capacity, 2 necks each 0 9 „ 10 u

„ „ 3 necks „ 1 0 ,,12 0
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Ready Reckoner.

1X 2 3 4 o fiD 17
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E
gTg^ = lbs. solid extract per 10 gallons.

Ex '26 = lb3. solid extract per 10 gallons.

E x 260—g = lbs. solid extract per 100 lbs. of

wort.

E x • 935 = lbs. solid extract per barrel.

For Correction of Density for Temperature.

d = observed density of hot wort.

t ^ temperature of hot wort (Fahr.).

d- 3000 = e.

t - 60° E. = /.

Corrections of densities of solutions of cane
sugar for temperature may be made by the same
method.
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Table showing the Strength of Solution of Ammonia
by Specific Gravity—continued.

I

ins
Specific Gravity

1

,

1 filo. contains!

at 12° C. '

Ammonia in
Grams.

930
932
934
936
938
940
942
944
946
948
950
952
954
956
958
960
962
964
966
968
970
972
974
976
978
980
982
984
9«6
988
990

182-9
176-9
170-9
164-9
158-9
152-9
147-1
141-3
135-6
129-9

124
118
113

•2

•7

•2

107 • 8

102-4
97-0
91-6
86-2
80-8
75'

70-

65'

60'

55'

50-

45-

40-4
35-5
30-6
25-8
21-0

•5

2
•2

2
•2

•2

•3

1 Litre
contains

Ammonia in
Grams.

170-

164-

159'

154'

149-0
•7

5
3
•2

1

143-

138-

133-

128'

123-

118-0
113-0
108-0
103-0
98'

93-

88-

1

1

1

83-0
78-0
73-0
68-0
63-3
58-6
.53-8
49'

44-

39-6
34-9
30-

25'

20'

•1

3

'1

'5

'7

1 Litre consists of

Water in C.C.

759'

767'

774:'

781'

908
915
922
928
935
942
949
955
962
969

789-0
796-3
803-5
810*7
817-8
824-9
832-0
839-0
846-0
853-0
859'

866'

873-

881-0
888-0
895-0
902-0

•9

•9

•9

•7

•4

'2

'9

•7

4
1
'9

•5

3

Liquid
Ammonia in

C.C.

240*
232-
225-

218-

211*

203-

196-

189-

182-

175-

168-

161-

154-

147'

140'

133'

126'

119'

112'

105
98
91
84

77
71

64
57

50
44
37
30

1

8
6

3
0

7

5

3
2
1

0

0

0

0
1

1

1

0

0

0

0
'3

•6

'8

'1

'3

'6

9
'1

5
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Table showing the Boiling Points op
Saturated Solutions.

Salt in Solution.

—^———^——————
Boiling
Point °C.

Salt, per 100
of Water.

Potassium acetate 169 800

Sodium „ 209

.Potassium, carbonate .

.

135 205

feodmm „ 104-6 48-5
A " 1 1 * 1Ammonium chloride .

.

114-2 89

Joanum „ 104-4 60

Calcium „ 179-5 325

Potassium „ 108-4 59-4

Sodium „ 108-4 40-2

Ammonium nitrate 164 209

Calcium 151 362 .

Potassium „ 116 335

Sodium phosphate 106-6 112-6
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435 APPENDIX.

Table showing the Equivalence op Weights and
Measukes.

Contributed by Mr. G. M. Jones.

lb. avoirdupois = 1 lb. = 16 oz. = 7000 grains = 453- 5 9
grammes

= 1-21527 lb- troy
1 lb. apoth. or troy = 1 lb. = 12 3 = 5760 grains = 373-242

grammes
= 0-82285714 lb. avoir.

1 oz. avoir. = 1 oz. = 437*5 grains = 28-35 grammes
= 0-9114583 3

1 ounce apoth. or troy = 1 3 = 480 grains = 31-10 grammes
= 1-0973714 oz.

1 dram avoir. = 27 -3 1375 grains = 1 • 77184 grammes
= drachm apoth. -455729

1 drachm apoth. or troy= 13 = 3 j) (scruples) = 60 grains
= drams avoir. 2-1942857
= 3-88752 grammes

I pint = 0 = 20 3 fl. = The volume occupied by 20 oz. avoir.
of water at 609 F. = 15- 5° C.

1 fluid oz. = 3 fl. i = The volume occupied by 1 oz. avoir, of

. , . v a .
water at 60° F. = ^th pint

1 fluid drachm = 5 fl. 1 = 60 minims = 54-6875 grain measures
= 3-549 c.c.

1 minim = -9114583 grain measure = -0591583 c.c.

1 grain measure = 1-09714285 minim = the vol. occupied by
1 gr. of water at 60° F. = 15 -5 C.

1 cub. cent. = 1 c.c. = 3 fl.. -282
1 » » „ =cab. inch -0610270734
1 » » „ = 3 fi. -0352
1 » „ „ = pint -00176

1 cub. foot = c.c. 28315-3
1 » >» = gallons 6-2321
1 » ,» = litres 28' 3153
1 » » = oz. fl. 997*1364

= pints 49' 8568

2 f 2



18841000- CU — "I
£38^1000- 'qi = " T
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i

£ = "I
428*95- nit?.ip= " I

SISSO- £ = " I

649200 • qj= "I
4SSS0- "zo= " T

tOSSOO. 'qi= ©rararaS i

0S649Q. ©J?n= " 1

6Q9«tS 'qouT -quo = *'
T

4S0020- "W 'quo = "I
616-498 *o'9=

6SS4«I *qoni 'qno = "I
968.82 '0"o = 'B 'to l

T94-I3nid = " I

S2.SS'0£ = " I

O4S0-I9 'qotii -quo = " I

960022. TK>nu8= " I

9I8SS0. *W *qno= " 1

s8.i8s*b£= e-nn i

S8820- ?md= " " I
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B £= " " I
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*S909£0O • no]it?S = " " l
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9f8?S ? ©^IT = "I
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437 APPENDIX.

Equivalence op Weights and Measuees—continued.

1 mile per unit of time
1 „ „ hour
1 i> »* >*

1*609315 kilometres per same unit
•44703 metre per second

; 26*8219 metres per minute

»»

it

it

ii

ii

»»

1 gramme per sq. cent. = • 2275632 oz. avoir, per sq. inch
32*7691 oz. av. per sq. ft.

0*0142227 lb. av. per sq. inch
2*2756 oz. av. per sq. inch
2-0480638 lb. av. per sq. ft.

7874*675 grammes per sq. cent.
5468* 52432 grammes per sq. decim.
70*3096 grammes per sq. cent.

48*82611 grammes per sq. cent.

1 kilo, of water raised 1° C.

1

1

1 kilo, per sq. decimetre
1 gramme per sq. cent.

1 cwt. per sq inch

1 „ „ foot

1 lb. av. per sq. inch
1 „ „ foot

1 calorie

1 centigrade thermal >

unit )

1 Fahr. therm, unit
1 kilogramme tre

1 foot-pound

1 calorie

1

1

1
ii

ii

1 lb. av. raised 1° C.

: 1 lb. av. raised 1° F.

; 1 kilogramme raised 1 metre
1 lb. av. raised 1 foot

cent, therm, units 2*20462
:Fahr. „ „ 3-96832
: foot-pounds 3066*85127
: kiiogrammetres 424*00000

1 cent. th. unit

1

1

1

ii

>»

i»

!»

II

II

1 Fahr. th. unit

1
1

1

ii »

ji

i>

1 kilogrammetre
1

1

1

calorie • 45359
Fahr. th unit 1*80000
kiiogrammetres 192*32329
ft. pounds 1391*10127

calorie • 25199

cent. th. unit *555. .

.

kiiogrammetres 106*84627

ft. pounds 772*83404

calorie '0023585
: cent, thi unit -0051996
: Fahr. th. unit -0093592

ft. pounds T* 2331398
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439 APPENDIX.

Table for Correctiok of Volumes of Gases for Temperaturs.

I. The volume at 0° C. being known, to find the corresponding volume
at any temperature between 0° and 30° C, multiply the number
of c.c. by the factor in the first column, and add the result to
the original volume.

i° Multiples of Correction.

Tem
2 3 4 • 5 6 7 8 9

iX •00369 •00738 •01107 •01476 •01845 •02214 •02583 •02952 •03321
o •00742 •01484 •02226 •02968 •03710 •04452 •05194 •05936 •06678
QO •0109 •0218 •0327 •0436 •0545 •0654 •0763 •0872 •0981
A
rx •0146 •0292 •0438 •0584 •0730 •0876 •1022 •1168 •1314
Ku •0183 •0366 •0549 •0732 •0915 •1098 •1281 •1464 1647

V •021,9 •0438 •0657 •0876 •1095 •1314 •1533 •1752 •1971
it
4 •0256 •0512 •0768 •1024 •1280 •1536 •1792 •2048 •2304
QO •0293 •0586 •0879 •1172 •1465 •1758 •2051 •2344 •2637
Q •0330 •0660 •0990 •1320 •1650 •1980 •2310 •2640 •2970

10 •0366 •0732 • 1098 • 1464 •1830 •2196 •2562 •2928 •3294

11 •0403 •0806 •1209 •1612 •2015 •2418 •2821 •3224 •3627

12 •0440 •0880 •1320 • •1760 •2200 •2640 •3080 •3520 •3960

13 •0475 •0950 •1425 •1900 •2375 •2850 •3325 •3800 •4275

14 •0511 •1022 •1533 •2044 •2555 '3066 •3577 •4088 •4599

15 •0548 •1096 •1644 '2192 •2740 •3288 •3836 •4384 •4932

16 •• 0585 •1170 •1755 •2340 •2925 •3510 •4095 •4680 •5265

17 •0622 •1244 •1866 •2488 •3110 •3732 •4354 •4976 •5598

18 •0660 •1320 •1980 •2640 •3300 •3960 •4620 •5280 •5940

19 •0696 •1392 •2088 •2784 •3480 •4176 •4872 •5568 •6264

20 •0732 •1464 •2196 •2928 •3660 •4392 •5124 •5856 •6588

21 •0770 •1540 •2310 •3080 •3850 •4620 •5390 •6160 •6930

22 •0804 •1608 •2412 '3216 •4020 •4824 •5628 •6432 •7236

23 •0842 •1684 •2526 •3368 •4210 •5052 •5894 •6736 •7578

24 •0876 •1752 '2626 •3504 •4380 •5256 •6132 •7008 •7884

25 •OS14 f 1828 •2742 •3656 •4570 •5484 •6398 •7312 •8226

26 •0952 •1904 •2856 •3808 •4760 •5712 •6664 •7616 •8568

27 •0988 •1976 •2964 •3952 '4940 •5928 •6916 •7904 •8892

28 • 1025 •2050 -3075 '4100 •5125 •6150 •7175 •8209 •9225

29 •1063 '2126 •3189 •4252 •5315 6378 •7441 •8504 •9567

30 •1100 •2200 •3300 •4400 •5500 •6600 ' 7700 •8800 •9900
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Table for Correction of Volumes Of Gases to Normal
Barometer Pressure of 760 m.m.

Multiply the observed number of c.c. by the factor opposite
the observed pressure and add or subtract the result.

Pressure
in m.m. Factor.

in m.m. Factor.
jrresburo
in m m. Factor.

710 •06579 730 •03947 750 •01316

711 •06447 731 •03816 751 •01184

712 •06316 732 •03684 752 •01053

713 •06184 733 •03553 753 •00921

714 •06052 734 •03421 754 •00784

715 •0592L 735 •032S9 755 •00658

716 •0 789 736 •03158 .' 756 •00526

717 •05658 737 •03028 757 •00395

718 •05525 738 •02895 758 •00263

719 •05395 739 •02763 759 •00132

720 •05263 740 •02631 760 •ooooo

1 & L 741 '02500 761 •00132

722 •05000 742 •02368 762 •00263

723 •04868 743 •02237 763 •00395

724
'

•04737 744 •02105 764 . •00526

725 •04605 745 •01973 765 •00658

726 •04474 746 •G1842 766 •00784

727 •04342 747 •01710 767 •00921

728 •04210 748 •01579 768 •01053

729 •04079 749 •01447 769 •01184
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443 APPENDIX.

Fusing Points op Various Substances—continued.

0 n
TIT 439 KT £34.

T iT 4/tfi

4.4 ft
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Note.—This table may be used to ascertain the temperature
of furnaces, etc. A selection of salts is made and the tempera-
ture found by observing the behaviour of the salts in the
furnace.
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Formula for a Retouching Varnish.

Sandarac 14 oz. or 42 G.
C.storoil .. ... I20grns.„ 1-15 „Absolute Alcohol . . . . 9 oz. „ 250 c.c.

Formulas for Varnish to Imitate, Ground Glass.

00
Sandarac 360 gma. or 25 G.
Mastic ........ so «

£
fcher

,
8oz. „ 250 c.c.

Benzole
• 2 to 6 OZ. „ 60 to 200 C.C.

The effect produced depends upon the amount of the
benzole.

(2)

A solution of white wax in ether.

Various Pyrogallol Developers for Gelatin Plates.
Calculated by Mr. Geo. Marsh Jones.

It is assumed that the solutions when made up according tothe maker s torniuke measure the following quantities.

2 - » other form, coned.

_ »» „ „ diluted
4. London ordinary
5. „ instantaneous .

.

6. Newark extra sensi > i va

8. Clarke's

9. « Britannia" or La Brillantine

No. 1. No. 2. No. 3,

1 I 3
110 80

8 8
16 16
1 1 1

2 3
16 16
8 8
10 6, 8 or 10.
6 20

^^OT^Tw. 4 Plates
-

Be«in de ,-<ilopment will, ? 1 (30 c c ">

No. 5 Plates. .Soak in water, then apply pyro solution % 9and begin with n 5 of ammonia ; after liglKre out mn\ 20 more of ammonia solution.
1

No. 7 Plates. Dilute § l of each solution with \ 15 waterand use equal quautities.of each.
3

'
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No. 2 Solution.

No. 1. No. 2. No. 3.

Ammonia
S.G. '.880

Ammonium
bromide

Potassium
bromide

Glycerol .

.

Water to .

.

}3i

}-
|20 gr.

3 10

3* 12 c.c.

1-14G.

250 c.c.

51 3*

3 7-5 to

3 10

3 10

46'9c.c.

25 to 35
c.c.

250 c.c.
3
5
of

No.

2
di-

luted

to

1
10.

15-6

cc

of

No,

2

diluted

to

250

c.c.

No. 4. • No. 5. No. 6.

Ammonia
S.G. '880

Ammonium
bromida

Potassium
bromide^

Glycerol .".

Water to .

.

}3io

}
-

} :
3 10

31'24c.c.

250 c.c.

3 2 40

33 20gr.

3 10

83-32 c.c.

11-41G.

250 c.c.

1^122*5

37-5gr.

310

5- 86 c.c.

2-14G.

250 c.c.

No. 7. No. 8. No. 9.

Ammonia
S.G. -880

Ammonium
bromide

Potassium"
bromide

Glycerol .

.

Water to .

.

J-310

}
-

}
250 gr.

310
3 10

31*24 c.c.

14-26G.

31 cc.

250 cc.

m.100 to

3 1.

20 to 33
gr.

310

3 to 5 c.c.

1*1 to

2G.

250 c.c.

tt\90

3 10

4'Yc.c.

250 c.c.

No, 3 Solution.

This is required for No. 4 (London ordinary) and consists of
Potassium bromide 150 gr. } ( 8*55 G.
Water to .. ..3:0 J 4

?
r

( 250 c.c.
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(3.)

Uranium nitrate 30 grns. or 2 G.
Potassium ferricyanide (red

prussiate) . . 30 „ „ 2 „
Water 8 oz. „ 250 co-

in all cases the negative must be washed perfectly free
from thiosulphate before intensification.

Solutions for Preparing Sensitive Paper.

For albwnenizing

:

Ammonium chloride 200 to 400 grns. or 6 to 12 G.
Alcohol ...... ioz. „ I5c.c.

Y*Ur 9 " » 250 „
Albumen 30 „ » BOO „

Add the albumen when the other ingredients are dissolved,
shake well, and filter through a bit of sponge.

For sensitizing

:

Silver nitrate 1 oz. or 28 G.
Water .. .. 9 „ „ 250 c.c.

The amount of nitrate should be less in printing from a
hard negative, and increased when the negative is weak.
Paper floated after sensitizing on a bath of citric acid (2 G.
per 30 c.c. water) will keep longer than ordinary paper.

Formula for Toning Baths.

(1.)

Gold chloride 1 grn. or •! G.
Sodium acetate 30 grns. „ 2-5 „
Water

. . 10 oz. „ 300 c.c.

This gives warm tones and must not be used until one day
old. Wash prints well previous to toning.

(2.)

Gold chloride 1 grn . or • 1 G.
Sodium bicarbonate .. .. 8 grns. „ -5,,'

Wrater
, 10 0z. „ 300 c.c.

This must be used at once.

2 H
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Pellet's Process for Printing in Blue on a White
Ground, is said to be :

—

Common salt , < 3 oz. or 85 G.
]ron perchloride , * .. 8 „ 227 ,»

Tartaric acid 3i „ 92 ,,

Water 100 „ 3 litres.

Gum arabic 25 „ „ 100 G.

Dissolve the gum in half of the water and mix. Coat well-
sized paper with the mixture in a dim light and dry rapidly.
Expose and float on a saturated solution of potassium ferro-

cyanide. Moat on clean water for a few minutes and then
upon

Hydrochloric acid. . 8 parts.

Sulphuric acid ,. .. 3 „
Water 100

Then wash with water and dry.

Encaustic Paste.

(l.)

White beeswax 500 grns. or 50 G.
Gum elemi .. 10 „ l „
Benzole .. .. .. .. 220 „ „ 22 „
Oil of lavender 330 „. 33 „
Oil of spike .. 50 „ „ 5 „

(2.)

White wax . . l pait.

Oil of turpentine l „.

Solutions for Mounting Prints.

Gelatin 8 oz. or 80 G.
Water . . 30 „ „ 300 c.c.

Glycerin 2 „ 2 > G.
Alcohol (meth.). . 10 „ „ 100 c.c.

Add the spirit last.

(2.)
Gelatin 1 part;
Alcohol (meth.) .. 10 parts.

Swell the gelatin with water and boil with the alcohol.

2 H 2
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Estimation of Urea ...... 6
Indirect . . 20
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Analytical Tables . . 263-269
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with numerous Illustrations.

mm ENCYCLOPEDIA
OF THE

INDUSTRIAL ARTS, MANUFACTURES, AND

COMMERCIAL PRODUCTS.

This Encyclopaedia gives, in a readily-accessible

form, general and technical information not else-

where easily obtainable. Though works of a similar

character are in existence, the ground which they

were designed to cover is, at the present time, to a

large extent unoccupied. This circumstance is due

partly to the progress made of late in those sciences

upon which the industrial arts largely depend.

During the past decade, the science of Chemistry,

essential to all the important industries, has made
great and rapid strides. In consequence of a better

acquaintance with the nature of the substances

dealt with, and a fuller understanding of funda-

mental principles and laws, new processes have

been devised, and wider applications of well-known

materials have been discovered. These new com-

binations and discoveries have given rise to new
manufactures, and led to the modification of the

old methods of production. Hence has arisen the

necessity for a new work, such as that now issued,

to meet the requirements of the altered state of

things brought about by this advance in scientific

knowledge.
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