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Foreword
This revision of BS 718 has been undertaken with the following objectives in view,

{a) To align as nearly as practicable with 1SO 387 and ISO/R 649* prepared by Techmcal Commlttee 48 Laboratory
glassware and related apparatus, of the International Organization for Standardization (ISO)

(b) To restrict the scales to density to the exclusion of relatlve density (formerly termed specrflc gravnty)T

{(c) As a step to the full utilization of basic Sl units, to introduce the option of scales marked in kg/m as an alternatlve’
to g/ml. .

In addition to the five series and two sub-series of hydrometers specified in the 1960 ed|t|on a new sub-senes (S5OSP) has ‘-
been introduced which like the other sub-series is for use in the petroleum industry. . ’

in addition to the specification this standard contains a number of appendices. These: lnclude a table of the surface ten5|on'
categories adopted for the hydrometers, a table of recommended stem diameters, |nformat|on on the techmque for using: ~
hydrometers, tables of temperature corrections, indications of the influence of surface tensioh on the various hydrometers,
a table for correcting readings taken at the top of the meniscus in opaque liquids and tables facilitatina the measurement
of the volume of liquid in bulk on the basis of hydrometer observations+. Suitable vessels for use with- the hydrometers

are described. The relatlonshlp between density and weight per millilitre in air is-indicated. A new table for the density of

distilled water between 0 °C and 40 °C is inctuded. Information enabllng hydrometer and pyknometer readlngs to be
interrelated (given in the 1960 edition of this British Standard) is given in BS 733§. : L

Guide to intending purchasers of British Standard hydrometers

The following notes are provided to assist in the selection of the particular Brltish Standard hydrometers whlch are the
most suitable in any given circumstances. Intending purchasers are advised to state precisely, when enguiring or ordering --
from suppliers, which of the variants referred to are required. The references on the rlght are to the relevant portlons of
the standard.

{a) Series (which governs the size of the hydrometer and the precision of readings) , o - E , Reference
Series Nominal range Scale subdivision .. . - Total = . Tab|é 1
of individual e | -length. .and
scales IR table-2
kg/m? g/ml kg/m?> ."g/ml'r ' mm B '
L20 (long) 20 0.020 0.2 -] 0.000 2 335 .
L50 or {long) 50 0.050 0.5 0.000'5 :335
L50SP TR R
M50 or {medium) 50 0.050 1.0 0.001. °~ | 270 -
M50SP B - L
M100 {medium) 100 0.100 2.0 -0.002 250 .
S50 {short) 50 ) 0.050 2.0 0.002 - 190 -
S50SP (short) 50 0.050 1.0 : 00011 o _-190 o
{b) Range of hydrometer required. Selection to be made according to appllcatlon and range requrred ’ Clause 11

from the 70 hydrometers in series L20, the 28 in series L50, M50 or S50, and the 14 in series M100;
or from the 10 covering the range 0.6 g/ml to 1.1 g/ml in sub-series L560SP, M50SP-or S50SP. -

(c) BaSIS of scale. For sub-series L60SP, M50SP and S50SP only, select density at 15 °Cor densny at - Clause 3

20 °C. : ) .

{d) Surface tension category. Select low or medium or high according to the type of quuid andrthe. - Clause 5 -
method of use or for hydrometers of the highest precision, specify the liquid in-which they wiII; be dsed. o L
{e) Special requirements, where unavoidable, in accordance with the particular circumstances. For .~ Clause 173 '

example, a smaller maximum error than that specified in the standard may be esseritial; or it may-be -

that the hydrometer will be used at a temperature hlgher than 70 °C, in which case either the loading S
material should have a softening point higher than 80 °C, or a hydrometer with mercury Ioadlng E Clause 8
should be used. - R

It may also be desired to order special hydrometer jars appropriate to the |nstruments which are ; ~ Appendix G
being purchased.

-

Revised edition in preparation, to be published as 1SO 649.

t Users who may have a continuing need to use relative density {d 60/60 °F) hydrometers should refer to 1SO 650 whlch is technlcally
identical with the relevant parts of the 1953 and 1960 editions of this standard.

$ Attention is drawn to the fact that in the petroleum industry a different method, of speclal appllcablhty, isi

se for the measurement
of oil in bulk, Bocumen'T .
§ This British Standard is in course of revision. It will be published as a dual- numbered standard ld nucatuith 1SO 3507 AT T

1
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British Standard Specification for

Density hydrometers

1. Scope

This British Standard specifies requirements for five basic
series of glass hydrometers of constant mass which are
gradugted to indicate density {kg/m® or g/ml) when used
at20 "C.

Each series comprises hydrometers which between them
cover the interval 600 kg/m® to 2000 kg/m® (0.6 g/ml to
2.0 g/ml). The hydrometers are graduated appropriately
for use in liquids of low, medium or high surface tension.

The standard also specifies three sub-series of hydrometers
which are graduated either to indicate density when used
at 15 °C or to indicate density when used at 20 °C, They
have smaller tolerances on scale error, are limited to the
range 600 kg/m® to 1100 kg/m® (0.6 g/ml to 1.1 g/ml)
and are for use in liquids of low surface tension.

This British Standard does not cover hydrometers with a
built-in thermometer (thermohydrometers).

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Basis of scale

3.1 The basis of scale shall be density {mass per unit
volume) in kilograms per cubic metre (kg/m?}. The use of
grams per cubic centimetre (g/cm?®) or grams per millilitre
{g/ml) is accepted.

NOTE. The term millilitre {ml) is commonly used as a special name
for the cubic centimetre (cm?), in accardance with a decision of
the twelfth Conférence Générale des Poids et Mesures. The term

millilitre is acceptable, in general, for reference to capacities of
volumetric glassware and is used in the present text.

4. Reference temperature

4.1 The standard reference temperature for density
hydrometers excluding the special sub-series L5OSP,
MBOSP and S50SP shall be 20 °C. When used in a liquid

at this temperature, the hydrometer shall indicate the
density of the liquid at 20 °C.

4.2 The standard reference temperature for density
hydrometers of the special sub-series L60SP, MB0SP and
S50SP shall be either 16 °C or 20 °C. When used in a liquid
at the appropriate temperature, the hydrometer shall
indicate the density of the liquid at that temperature.

5. Surface tension

The adjustment in manufacture shall be related to specific
capillary conditions as follows.

5.1 When the hydrometer is slightly displaced from its
equilibrium position in a liquid, the stem passes through

the liquid surface without causing any apparent alteration

“in the shape of the meniscus.

5.2 The hydrometer scale shall be adjusted either for a
given liquid having a given surface tension or for one of the
standard categories of surface tension given in appendix A.
Except where the highest precision is required, one of the
standard categories of surface tension given in appendix A
shall be used.

For hydrometers of the highest precision, intended for use
in particular liquids (e.g. alcohol solutions), the surface
tension values appropriate to clean surfaces of these liquids

and to the actual indications of the hydrometer shall be
used (see 14.2(c)).

5.3 The sub-series LBOSP, M50SP and S50SP are limited
to the low surface tension category. '

6. Reference levels for adjustment and reading

6.1 The scales of the hydrometers shall be adjusted for
readings taken at the level of the horizontal liquid
surface.

NOTE. If a hydrometer having a scale so adjusted is used in an
opaque liquid, readings may be taken at the top of the meniscus
where it appears to meet the stem, but an appropriate correction
to the level of the horizontal liquid surface should then be made.
(See appendix B.)

6.2 The middle of the thickness of a scale line shall be e
taken as its definitive position. ’

7. Immersion

Hydrometers shall be graduated for use with the emergent
stem dry, except in the immediate vicinity of the meniscus.

8. Materials and workmanship

8.1 The bulb and the stem shall be made of a suitable
transparent glass selected and processed to be as free as
possible from stress and visible defects, and having a
thermal cubical expansion coefficient of

(25+2)x 107%°Cc™!,

NQTE. The value of the thermal cubical expansion coefficient

conforms with the conventional value quoted in ISO 1768 for use
in the preparation of measurement tables for liquids.

8.2 The loading material shall be fixed in the bottom of
the hydrometer, After the finished hydrometer has been
kept in a horizontal position for 1 h at 80 °C, or any higher
temperature at which the hydrometer is intended to be
used, and subsequently cooled in that position, the
instrument shall meet the requirements of 9.3.

8.3 There shall be no loose material in the instrument.

8.4 The strip on which the scale and inscriptions arDOCU ments
marked shall have a smooth matt surface. Tii: strip shall
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show no evidence of charring. The strip bearing the scale
shall not become discoloured or distorted when the stem

is exposed for 1 h to a temperature of 80 °C, or any
higher temperature at which the hydrometer is intended to
be used.

9. Form

9.1 The outer surface shall be symmetrical about the main
axis.

9.2 There shall be no abrupt changes in cross section. The
tapered design shown in figure 1 is preferred, but any design
which does not permit air bubbles to be trapped is
acceptable.

Figure 1. Preferred design of hydrometer bulb

9.3 The hydrometer shall float with its axis vertical to
within 1.5° of arc.

9.4 A thermometer shall not form part of the hydrometer.

10. Scale

Examples of recommended scales for BS hydrometers are
illustrated in figure 2.

10.1 General

10.1.17 The strip on which the scale and inscriptions are
marked shall remain securely fastened in place at a
temperature of 80 °C or any higher temperature at which
the hydrometer is intended to be used.

10.1.2 Appropriate means shall be incorporated for
ensuring that any displacement of the strip bearing the
scale is readily apparent.

NOTE. Any displacement renders the instrument unsuitable for use.

10.1.5 The scale shall be straight and without twist.

10.1.4 No hydrometer shall have more than one type of
density scale. If a hydrometer has duplicate scales, the
values indicated by them shall not differ.

10.1.5 The scale lines and inscriptions should preferably
be black and shall be clearly and durably marked on the
strip.

" BS718: 1979

10:2 Graduation Imes

10.2.1 The graduation lines shall be dlstlnct and of -
uniform thickness-not exceeding 0.2 mm or /5 of the
distance between the centres of adjacent lines, whichever .
is less. For the SP series, the thickness of the graduation
lines shall not exceed 0,2 mm or /4 of the distance bet-
ween the centres of édjacent lines, whlcheVer is less,

10.2.2 There shall be no evident Iocal |rregular|tles in the-
spacing of the graduatlon lines. -

10.2.3 The graduation lines shall be perpendlcular to the -
axis of the hydrometer o B

10.2.4 Except in the case of duplicate. scales the short,
medium and long scale lines shall extend, respectively; at
least '/s, /5 and 1/2 of the way rolind the circumference
of the stem. : :

10.25 The hlghest and lowest. graduatlon Ilnes |ndlcat|ng
the nominal limits of the scale shall be Iong Imes
(see 10.3.1, 1032and 1033)

10.2.6 The short medium and long Imes shall each be
vertically disposed so that either the mid- -points or the
right hand ends ot the left hand ends of all graduation.
lines shall lie on an imaginary vertical line parallel to the
axis of the instrument. Alternatlvely in the Iatter two
cases the vertical hne may. be marked.

10.3 Sequence of graduation lmes BT

10.3.1 On hydrometers whose smallest scale dIVlSlon is
1 kg/m® or 0.001- g/ml the graduatlon lines shaII beas -
follows. o

{a} Every tenth graduatlon Ilne shall be a long llne

{b) There shall be a medlum |lne between: two
consecutive long lines. -~ . - .

(c) There shall be four short lmes between consecutlve
medium and long lines. - - - : -

10.3.2 On hydrometers whose ‘smallest scale dwlsmn is '/e e

2 kg/m? or 0,2 kg/m® or 0.002°g/m! or 0.000 2 g/ml
the graduation linés shall be as follows : -

(a) Every fifth graduatlon line shall be a Iong llne

(b) There shall be four short lines between two
consecutive long lines.

10.3.3 On hydrometers whose smallest scale division'i is -
0.5 kg/m?® or 0:000 5 g/ml the graduation ||nes shaII be
as follows. ’

(a) Every tenth graduatlon fine. shall be a Iong line.

{b) There shall be four medlum llnes betWeen two
consecutive long lmes

{c) There shall be one short line between two: )
consecutive medium Jines and between consecutive
medium and long lines.

10.4 Figuring.of ‘graduation lmes : -
10.4.1 Except in the case of duphcate scales the scale shall -
have only one set of figures.

10.4.2 The scale shall be figured so as to enable the value ~

corresponding to any graduatlon line to be readlly
identified. ~

10.4.3 The hlghest and IOWest graduatlon lines of the
nominat limits of the scale shall be figured in full. '

10.4.4 At-least evegy tenth line shall be figured. -
10.4.5 The decimal marker shall be included for numbars

expressed in full but may be omlt%wmelnig

numbers.
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10.5 Extension of scale. The scale shall be extended
beyond the nominal scale limits as indicated in table 1.

11. Ranges of the series of hydrometers
(see table 1)

Each of the five main series of hydrometers shall cover a
total range of 600 kg/m® to 2000 kg/m> (0.600 g/mi to
2.000 g/ml). Each hydrometer shall cover a range of either
20 kg/m?, 50 ka/m® or 100 kg/m® (0.020 g/ml, 0.050 g/mi!
or 0,100 g/ml}.

The lower nominal limits of the scales of individual
hydrometers shall be as follows. L20 series: 600 (0.600),
620 (0.620), 640 (0.640) etc. L50, M50 and S50 series:
600 (0,600), 650 (0.650), 700 (0.700) etc. M100 series:
600 (0.600), 700 (0,700), 800 (0.800} etc. according to
whether the scales are based on kg/m® .or g/ml.

Each of the three sub-series of hydrometers shall cover a
total range of 600 kg/m®to 1100 kg/m® (0.600 g/ml to
1,100 g/ml), each hydrometer having a range of 50 kg/m?
(0.060 g/ml).

The lower nominal limits of the scales of the series L50SP,
MBOSP and S50SP shall be 600, 650, 700, etc, (0.600,
0.650, 0.700, etc.), according to whether the scales are
based on kg/m? or g/ml.

C

12. Principal dimensions

12.1 The dimensions of the hydrometers shall conform to
those given in table 1.

12.2 The cross section of the stem shall remain unchanged
over the length of the scale and for at least 5 mm below the
lowest graduation line on the scale.

12.3 The stem shall extend unchanged in diameter at least
15 mm above the uppermost graduation line on the scale.

12.4 No hydrometer shall have a stem of diameter smaller
than 4.0 mm.
NOTE. For convenience in manufacture, it has been found

advantageous to comply with the recommendations for stem
diameter given in appendix C.

Table 1. Principal requirements for series of hydrometers

Series Maximum | Nominal range Number of scale Minimum | Bulb Volume below | Extension of
total - of each divisions and value of scale diameter lowest scale at
length hydrometer the scale interval length graduation each end
{nominal line of beyond upper
range) nominal range | and lower
R nominal
min. | max. | min. [max. limits
mm kg/m® | g/ml kg/m? g/ml mm mm | mm ml m! Graduation
lines
120 335 20 -1 0.020 |100x 0.2{100x 0.0002 | 105 36 |40 108*|132 5to 10
L60 335 b0 |0.060 |100x'0.5|100x 0.0005 | 125 23 |27 50*| 65 2t0 b
M50 270 50 .| 0.050 50 x 1 50 x 0.001 70 20 |24 30 | 45 2to b
M100 250 100 | 0.100 60 x 2 50 x 0.002 85 18 |20 18 | 26 2t0 b5
S0 190 b0 | 0.060 25%x 2 25 x 0.002 50 18 (20 18%| 26 20r 3
Special ' .
sub-seriest e
L50SP 3356 560 |0.060 |100x 0.5}100x 0.0005 | 125 23 |27 50 | 65 2to b5
MbBOSP 270 50 |0.050 50 x 1 50 x 0.001 70 20 |24 30 | 456 2t0 5
S50Sp 190 50 | 0,050 50 x 1 50 x 0.001 50 18 |20 18*%| 26 20r 3

* For the.diameter of the stem to exceed 4 mm (as required by 12.4) these volumes, for hydrometers covering the range 1700 ka/m? to
2000 kg/m?® or 1.7 g/ml to 2.0 g/mi, will be nearer the maximum value than the minimum value (see footnote to table 4).

+ See ISO 3676, To be implemented as a revision of BS 4714 : 1972 in course of preparation.
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13. Maximum permitted instrument errors

The maximum permitted instrument errors for the
hydrometers are given in table 2. It is recommended that
the hydrometers in the special sub-series are supplied with
certificates of correction when required for referee
purposes.

For information on the testing of BS hydrometers, see
appendix D.

Table 2. Maximum permitted instrument errors

Series Maximum permitted error at any point
on the scale
kg/m? g/ml
L20 +0.2 +0.000 2
L50 0.5 +£0.0005
Mb0 +1.0 + 0.001
M100 +2.0 +0.002
S50 +2.0 + 0.002
Special
sub-series
L50SP 0.3 +0.000 3
Mb50SP +0.6 + 0.000 6
S50SP +1.0 +0.0010

1b24kk 0293294 7 W
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14. Inscriptions.

The following information shall be durably and legibly
marked within the ﬁydrometer

14.1 An |nscr|pt|on to indicate the basis of the scale
e.g. ka/m?> at 20 Corg/ml at15° C. -

14.2 One of the following.

{a) The particular surface tension- at whlch the scale has
been adjusted, expressed in- mN/m, e.g. 55 mN/m.
(b) The surface tension category as defined in appendix
A for which the scale has been-adjusted, e.g. low S.T.
(c) If the-instrument is.calibrated for use with a_
particular liquid, the name of that ||qU|d

14.3 The series number, e.g. L50. '

14.4 The maker's and/or vendor s name or readlly S
identifiable: mark SO

1456 An |dent|flcat|on number of the instrument, the first ]

two digits of whichr may indicate the year of manufacture
e.g. 780001. . :

14.6 The number of thls Bl’ltlsh Standard i.e. BS 718
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