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INTERNATIONAL STANDARD

1SO 387-1977 (E)

Hydrometers — Principles of construction and adjustment

1 SCOPE|AND FIELD OF APPLICATION

This Intefnational Standard sets out principles for the
constructipn and adjustment of glass hydrometers of
constant mass which do not incorporate a thermometer.

The corredponding International Standard for glass hydro-
meters with an incorporated thermometer is 1ISO .. .1)

2 REFERENCE

1ISO 1768,| Glass hydrometers — Conventional value for the
thermal clbic expansion coefficient (for use in the prep-
aration of measurement tables for liquids).

3 BASISOF SCALE

in kilograms per cubic metre (kg/m3). The gram per ctibic
centimetrd (g/cm3) is an acceptable sub-multiple of-the
Sl unit2),

3.1 The fale shall indicate density (mass per unit volume)

NOTE — The advantages of using density as the basis of hydrometer
scales are eXplained in annex B.

3.2 The pse of a scale other than _one based on density
is not recgmmended but, in view of/its importance in trade
between YVarious countries, ,the-’scale based on relative
density with reference to wateris permitted.

relative density =&

2

where

pq1 s [thé)density of a liquid at a specified temper-

work at an ambient temperature considetably| above 20°C, and
these countries do not wish to use the §tandarf reference temper-
ature of 20 °C, it is recommended that they shoyld adopt 27 °C.

4.2 Where the relative density scale is used, the reference
temperature for the purpeses of this Interpational Standard
shall be 60 °F (1556.°C) for both t, and t,, as defined
in 3.2.

5 SURFACE TENSION

Thechydrometer shall be adjusted with
tension. Except where the highest precisio
of the standard categories of surface
annex A shall be used.

For hydrometers of the highest precision,
in particular liquids (for example alcoh

egard to surface
h is required, one
tension given in

intended for use
bl solutions), the

surface tension values appropriate to clean| surfaces of these

liquids and to the actual indications of the
be used [see 11 c) 3)].

hydrometer shall

6 REFERENCE LEVELS FOR ADJUSTMENT AND

READING

6.1 Hydrometers intended for use in t
shall be adjusted for readings taken at
horizontal liquid surface. If a hydrome
used in an opaque liquid, readings may b

anslucent liquids
the level of the
er so adjusted is
b taken at the top

of the meniscus where it appears to mget the stem, but

appropriate correction to the level of the
surface shall then be made.

horizontal liquid

ature tq;

po is the density of water at a specified temperature t,.

4 REFERENCE TEMPERATURE

4.1 The standard reference temperature for density hydro-
meters shall be 20 °C.

NOTE — In special circumstances, either 15°C or 27 °C may be
substituted for 20 °C. When it is necessary in tropical countries to

1) In preparation.

2) The alternative g/ml is permitted.

To avoid the necessity for making such corrections, hydro-
meters intended for use in opaque liquids may alternatively
be adjusted for readings taken at the top of the meniscus
where it appears to meet the stem. If a hydrometer is so
adjusted, this shall be clearly indicated on the scale
[see 11 d)].

6.2 The middle of the thickness of a scale line shall be

_taken as its definitive position.
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Hydrometers shall
conditions :

be adjusted for use under the following

a) the emergent stem being dry, except in the immedi-

ate vicinity of t

R
I

hydrometer is slightly dispiaced from its
equilibrium position

[T
D) wiriern i

through the liq

he meniscus;

in a liquid, the stem passing
uid surface without causing any apparent

alteration in the shape of the meniscus.

a2 T

aro n L oo
J.L iriere I I

10 abrupt changes in cross-section. The
tapered design shown in the figure below is preferred, but
any design which does not permit air bubbles to be trapped

is acceptable.

el g LN
dtidil ve I

Il

2N

8 MATERIALS AND WORKMANSHIP

8.1 The bulb an
as free as possib
shall have a cof

of (26+2) x 10~

NOTE — The value
that various measurg
which have been cd
error.

stem shall be made of transparent glass
le from stress and visible defects, and
fficient of cubical thermal expansion
O *

c.

of this coefficient has been specified in order
ment tables and temperature correction tables
mpiled using this value may be used without

8.2 The loading material shall be fixed in the bottom part

of the hydrometsg
for 1h at 80°C 4
ature in that pd

requirements of 913.

If, however, a hyd
ature higher than

r. When heated in a horizontal position
nd subsequently cooled to room temper-
sition, the hydrometer shall meet the

rometer is likely to be used at a temper-
[} . .
70 "C, this test shall be carried out at a

temperature which is higher than 80 °C. The material shall
not deteriorate in fse.

Mercury shall not
8.3 Thereshallb

8.4 The scale lin
black and shall be

pbe used as a loading material.
e no loose material in the instriument.

es and inscriptions sholld preferably be
clearly and permanentty)marked.

8.5 The strip of which the scale’ and inscriptions are

marked shall have

a smooth suxface. The strip shall show

no evidence of charring. The)strip bearing the scale shall

not become disc
exposed for 1 h t

bloured“or distorted when the stem is
a temperature of 70 °C or to any higher

temperature at wh

ich-the hydrometer will be used.

FIGURE — Pfeferred design of hydrometer bulb

9.3 The hydrometer shall float with its axis essentially
vertical; 1,5%is recommended as the maximum pérmissible
deviation:

9:4\ " The cross-section of the stem shall remain unchanged
for at least 5 mm below the lowest graduation line of the
scale.

9.5 The stem shall extend at least 15 mm above the upper-
most graduation line of the scale.

10 SCALE
10.1 General

10.1.1 The strip on which the scale and inscrigtions are
marked shall remain securely fastened in plage at the
temperature of use (see 8.5).

9 SHAPE

9.1 The outer surface shall be symmetrical about the main

axis.

* This value complies with 1SO 1768.

10.1.2 Appropriate means shall be incorporated for
ensuring that any displacement of the scale or of the strip
bearing the scale is readily apparent. |f the scale is displaced,
the instrument shall be rejected.
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10.1.3 No hydrometer shall have more than one type of
density or relative density scale. If a hydrometer bears
duplicate scales of the same type, the values indicated by
them shall not differ appreciably.

10.2 Graduation lines

10.2.1 The graduation lines shall be distinct, and of
uniform thickness not exceeding one-fifth of the distance
between the centres of adjacent lines.

1SO 387-1977 (E)

b) there shall be four short lines between two consecu-
tive long lines.

10.3.3 On hydrometer scales whose smallest interval
is 0,5kg/m3 (or 0,0005 relative density) or a decimal
multiple thereof :

a) every tenth graduation line shall be a long line;

b) there shall be four medium lines between two con-
secutive long lines;

e)}—there—shall-be—ene—sherttine-between two consecu-

10.2.2 There shall be no evident local irregularities in the
spacing df the graduation lines.

10.2.3 The graduation lines shall lie in planes perpen-
dicular t¢ the axis of the hydrometer.

10.2.4 The scale shall be straight and without twist.

10.2.5 A line on the strip bearing the scale parallel to the

axis of the instrument and indicating the front of the scale
is permitted.

10.2.6 The graduation lines indicating the nominal limits
of the stale shall be long lines [see 10.3.1 a), 10.3.2 a)
and 10.3{3 a)].

10.2.7 The short scale lines shall extend at least one-fifth
of the yway round the circumference of the stem'the
medium [lines at least one-third; and the long lines at least
one-half pf the way round the circumference.

10.2.8 The distance between the centres’ of adjacent
graduatign lines shall exceed 0,8 mm but shall not exceed
3,0 mm, |and should preferably be notyless than 1,2 mm or
more thdn 2,0 mm.

10.2.9 The scale shall eXtend at each end beyond its
nominal Jimits by at least‘two graduation lines.

10.3 Seguence of\graduation lines

10.3.1 Pn_hydrometer scales whose smallest interval

tive medium lines and between conse¢utive medium and
long lines.

10.4 Figuring of graduation-lines

10.4.1 The scale shall(have only one set of numbers, and

the last digits of thesadmbers shall be vergically aligned.

10.4.2 The scale shall be figured so
value corresponding to any graduation
identified:

10.4.3 The highest and lowest gradu
nominal limits shall be figured in full.

10.4.4 At least every tenth line shall be

10.4.5 For density values expressed ir

as to enable the
line to be readily

tion lines of the

igured.

grams per cubic

centimetre and for relative density valuep, the decimal sign

shall be included for numbers expressed
omitted from abbreviated numbers.

11 INSCRIPTIONS

The following information shall be pe

n full, but may be

rmanently, legibly

and unequivocally marked within the hydrometer :

a) the basis of the scale, for example

b) the standard reference temperat
meter, for example 20 °C";

c) 1) either a particular surface te
millinewtons per metre (for examg

'kg/m3";

ire of the hydro-

hsion expressed in
le “65 mN/m"’);

is 0,1 kg,&mL(a;ﬂ,ﬂﬂOJ_mlardeensmA_au_decmal—m—f_t—t_ . .
or a suriace tension category as defined in

multiple thereof :
a) every tenth graduation line shall be a long line;

b) there shall be a medium line between two consecu-
tive long lines;

c) there shall be four short lines between consecutive
medium and long lines.

10.3.2 On hydrometer scales whose smallest interval
is 0,2 kg/m3 (or 0,000 2 relative density) or a decimal
multiple thereof :

a) every fifth graduation line shall be a long line;

annex A (for example “low S.T.”")

’

3) or, if the instrument is calibrated for use in a

particular liquid, the name of that

liquid;

d) whether the hydrometer is adjusted for readings at

the top of the meniscus (i.e. for use in

e) the maker’s and/or vendor’s name
able mark;

opaque liquids);

or readily identifi-

f) identification number of the instrument;

g) the number of this Internationa
number of the corresponding national

| Standard or the
standard.
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ANNEX A
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