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INTERNATIONAL STANDARD

1ISO

1771-1981 (E)

Enclosed-scale general purpose thermometers

0 Introduction

b Glass

This Internptional Standard is based in general on the pro-
visions of 1$0 386, Liquid-in-glass laboratory thermometers —
Principles df design, construction and use. However, to avoid
increasing the cost of the thermometers, some of the dimen-
sions reconpmended to be specified in ISO 386 have been omit-
ted.

For ease of [reference, each thermometer of the series has been
allocated a flesignation consisting of a single letter representing
the range |of the thermometer and the abbreviation ‘‘e”

(enclosed-sfale type) separated by a stroke (for example A/e).

1 Scope and field of application

This International Standard specifies requirements for a series
of inexperjsive “‘commercial quality’”’ liquid-in-glass ther-
mometers ¢f the enclosed-scale type suitable for general pur:
pose use in| industry, schools and laboratories when great.ac-
curacy is n@t required.

The temperpture range covered is from — 100 °C to_+ 500 °C.

2 Refernence

ISO 386, Lifyuid-in-glass laboratory-thermometers — Principles
of design, ¢onstruction and use:

3 Templerature scale

The thermdmeters.shall be graduated in accordance with the
Celsius scalg as“defined in the current definition of the Interna-
tional Pract|cal"Temperature Scale (IPTS) adopted by the Con-

The thermometer bulb shall be made of.suita

ble thermometric

glass.! The glass or glasses comprising-the thermometer shall

be selected and processed so that.the finish
shows the following characteristics.

a) Stress in the glass shall be reduced to
to minimize the possibility of fracture di
mechanical shock.

b) The bulbqlass shall be stabilized by sy
ment toensure that the accuracy requirem
are met.

¢),. The legibility of the reading shall not
devitrification or clouding.

d) The meniscus or its image shall be dig
possible by defects or impurities in the glg

6 Liquid filling

6.1 Mercury shall be used as liquid filling
mometers with a scale extending below — 38 ©
ing of an organic liquid shall be used which

throughout the temperature range under the g
ing inside the thermometer.

6.2 The organic liquid used as the liqu
preferably be coloured by means of a light-fas
not stain the glass.

6.3 The organic liquid used as the liqu

ed thermometer

a level sufficient
e to thermal or

itable heat treat-
ents of clause 10

be impaired by

torted as little as
SS.

except for ther-
C for which a fill-
vill remain liquid
ressures prevail-

d filling should
dye which does

d filling should

preferably be toluene or an isomer or suit

férence généerale des poids et mesures, and in accordance with
the International System of Units (Sl).

4 Immersion

The thermometers shall be adjusted for use at total immersion
(i.e. the reading shall be correct when the thermometer is im-
mersed so that the top of the liquid column is in the same plane
as, or no more than two scale divisions above, the surface of
the medium the temperature of which is to be measured).

isomers of pentane.

7 Gas filling

able mixture of

Thermometers containing mercury as the liquid filling shall be
filled with a dry inert gas above the liquid filling. The pressure of
the gas shall be high enough to raise the boiling point of the
liquid sufficiently to minimize vaporization over the nominal
range of the thermometer.

1) An International Standard (ISO 4795) dealing with glass for thermometer bulbs is in preparation.


https://standardsiso.com/api/?name=5b016ab0bfaf27bccc7487a88a63591b

ISO 1771-1981 (E)

8 Construction

8.1 Shape

The thermometers shall be straight. Their external cross-
section shall be approximately circular.

8.2 Top finish

The top of the thermometer should be finished with a fused-in

glass tube (Richte

r top finish) and may be provided with a

9 Scale iines and figuring

9.1 The nominal ranges, figuring and scale divisions of the
thermometers shall be as detailed in table 1.

9.2 The scale lines shall be clearly and durably marked and of
uniform thickness. The lines shall be at right angles to the axis
of the thermometer. Typical schemes of graduation and figur-
ing are shown in the figure.

93 Inthe case of the thermometers with O °C as the lower

button the diameler of which shall not exceed that of the

sheath.

8.3 Strip bear

The strip bearing

ng the scale

the scale shall be of a non-transparent,

dimensionally staljle material suitable for the temperatures to
be measured. It shpll be placed tightly against the capillary tube
inside the sheath and shall be firmly and securely fastened at
the top of the thermometer, in such a way that it can freely ex-

pand in length. T
suitable method of
and to the upper §

he fixing shall not obscure the scale. A
fixing is by fusing a glass tube to the sheath
nd of the strip bearing the scale. The lower

end of the strip shall be fixed inside the sheath in a suitable

manner.

8.4 Capillary {

The capillary tubsg

ube

should preferably incorporate an enamel

back. The inside df the capillary tube shall be smooth in order

to avoid possible g

8.5 Expansion

ticking of the liquid filling.

volume (safety chamber)

8.5.1 An expansipn volume shall be provided at the top of the
capillary tube. Thi$ volume may take the form 'either of an ex-
tension of the borg or of an expansion chafmbet.

NOTE - Overheatingj a thermometer beyonad-its upper nominal limit is

liable to change the

zero or other fiducial)point of the thermometer,

and a redeterminatiof of this point will therefore become necessary if it

takes place.

8.5.2

If an expangion chamber is incorporated, it shall, except

when the stem is made\from borosilicate glass, be pear-shaped
with the hemispheré.at the top.

nominal limit or 100 °C as the upper nominal limit,| the scale
shall be extended by at least three divisions beyond each of
these limits. In all other cases, the scales may also He suitably
extended beyond the nominal limits.

9.4 If the strip bearing the scale is'fot fused to the Jtop of the
thermometer, an indelible datum line of thickness comparable
with that of the graduation Kn€s, shall be placed on the right
hand side of the sheath on a level with the lowept figured
graduation line, so thatany-displacement of the scale|can easily
be noticed.

10 Accuracy

The irstrument error for the thermometers shall not be greater
thafv;the values given in table 2.

NOTE — In the case of thermometers of ranges 0 to 360 °IC and 0 to
500 °C, an appreciable error may develop after long exposure at
temperatures in the upper part of the scale range.

11 Inscriptions

The following inscriptions shall be durably and legibly marked
on the thermometers

a) unit of temperature: Abbreviation of the name Celsius,
for example ““C"’ or the symbol ““°C"’;

b) the designation of the thermometer (see table 1);

c) vendor’'s and/or maker’s name or readily identifiable

8.6 Enlargement of bore

These shall be at least 10 mm of unchanged capillary between
any enlargement of the bore and the nearest scale line.

8.7 Dimensions

The dimensions of the thermometers shall be as detailed in

table 1.

The bulb diameter

shall not exceed that of the sheath.

L
TarK;

d) the number of this International Standard, i.e.
ISO 1771, or the number of the corresponding national
standard;

e) identification of the bulb glass preferably by means of a
coloured stripe, or stripes, or by an inscription on the ther-
mometer;

f) manufacturer’s identification or serial number the last
two digits of which may, if required, indicate the year of
manufacture.
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Table 1 — Requirements for enclosed-scale general purpose thermometers

Nominal Gradu- Longer Fractional Full Overall Sf\a'&
range ation lines figuring figuring length (non?inal Bulb
interval at each at each at each range) diameter Designation
max. min.
°C °C °C °C °C mm mm
- 100 to + 30 1 5 — 10 305 200 Ale
- 35t0 + 30 0,5 1 5 10 305 200 B/e
0to 60 0,5 1 5 10 305 200 Not greater Cle
0to 100 1 5 — 10 305 200 than D/e
0 to|] 160 1 5 10 100 305 200 diameter E/e
0 to| 250 1 5 10 100 305 200 of sheath F/e
0 to| 360 2 10 20 100 305 200 G/e
0 to| 500 5 10 50 100 350 200 H/e
Table 2 — Maximum error
Nominal range Maximum error
°C °¢
— 100 to 30 +Q
— 3510 30 + 0,5
0 to 60 + 0,5
0 to 100 +1
0 to 160 +1
upto210°C: = 1
0 10 250 above 210 °C : + 2
0 to 360 + 2
0 to'500 +5
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Figure — Examples of scale lines and figuring
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