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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries,  chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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General Definitions :

Throughout this Standard the following
definitions shall apply.

Company :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian = Gas  Company, and  National
Petrochemical Company etc.

Purchaser :

Means the "Company" Where this standard is
part of direct purchaser order by the "Company",
and the “Contractor” where this Standard is a

Vendor And Supplier :

Refers to firm or person who will supply and/or
fabricate the equipment or material.

Contractor :

Refers to the persons, firm or company whose
tender has been accepted by the company,

Executor :

Executor is the party which carries out all or part
of construction and/or commissioning for the
project.

Inspector :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work.

Shall :

Is used where a provision is mandatory.

Should :

Is used where a provision is advisory only.

Will :

Is normally used in connection with the action by
the "Company" rather than by a contractor,
supplier or vendor.

May :
Is used where a provision is completely
discretionary.
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1. SCOPE

This  Standard  specifies the  minimum
requirements for selection and preparation of
requisitions and purchase orders of laboratory
glass wares and related apparatus to be used in
Iranian Oil, Gas and Petrochemical Industries.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Jan. 2005, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised of the standard
specification by the relevant technical committee
on December 2008, which is issued as revision
(2). Revision (1) of the said standard specification
is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.
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2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent
specified herein, form a part of this standard. For
dated references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the company and the vendor. For undated
references, the latest edition of the referenced
documents (including any supplements and
amendments) applies.

ISO (INTERNATIONAL ORGANIZATION

FOR STANDARDIZATION)
ISO 383 1976 "Laboratory Glassware-
Interchangeable Conical

Ground Joints"

ISO 384 1978 "Laboratory Glassware-
Principles of Design and
Construction"
ISO 3852005 "Laboratory Glassware-
Burettes"

ISO 386 1977 "Liquid-in-Glass Laboratory
Thermometers-Principles of
Design, Construction and Use"

ISO 468 1982 "Surface Roughness-
Parameters, Their Values and
General Rules for Specifying
Requirements"

ISO 641 1975 "Laboratory Glassware-
Interchangeable Spherical
Ground Joints"

ISO649-1 1981"Laboratory Glassware-Density
Hydrometer for General
Purposes"

ISO 695 1991 "Glass-Resistance to Attack by
a Boiling Aqueous Solution
of Mixed Alkali-Method of
Test and Classification"
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ISO 719 1985 "Glass-Hydrolytic Resistance
of Glass Grains at 98°C-
Method of  Test and
Classification"

ISO 1042 1998 "Laboratory Glassware-One-
Mark Volumetric Flasks"

ISO 1773 1997  "Laboratory Glassware-
Narrow Necked Boiling
Flasks"

ISO 3507 1999 "Laboratory Glassware-
Cyclometers"

ISO 3585 1998 '"Borosilicate  Glass  3.3-
Properties"

ISO 3819 1985 "Laboratory Glassware-
Beakers"

ISO 4787 1984 "Laboratory Glassware-

Volumetric Glassware-
Methods for Use and Testing
of Capacity"

ISO 4788 1984 "Laboratory Glassware-
Graduated Measuring
Cylinders"

ISO 4791/1 1985 "Laboratory Apparatus-
Vocabulary Relating to
Apparatus Made
Essentially from Glass,
Porcelain or  Vitreous
Silica"

ISO 4794 1982 "Laboratory Glassware-
Methods for Assessing the
Chemical  Resistance of
Enamels Used for Color
Coding and Color Marking"

ISO 4796-1 2000 "Laboratory  Glassware-
Bottles-part 1: Screw Neck
Bottles"

ISO 4796-2 2000 "Laboratory Glassware-
Bottles-part 2: Conical
Neck Bottles"
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ISO 4796-3 2000 "Laboratory Glassware-
Bottles-part 3: Aspirator
Bottles"

ISO 4797 2004 "Laboratory Glassware-
Boiling Flasks with
Conical Ground Joint"

ISO 4799 1978 "Laboratory Glassware-

Condensers"

ISO 4800 1998 "Laboratory Glassware-
Separating Funnels and
Dropping Funnels"

ISO 4801 1979 "Glass Alcohol-meters and
Alcohol Hydrometers not
Incorporating a Thermometer"

ISO 4803 1978 "Laboratory Glassware-
Borosilicate Glass Tubing"

ASTM  (AMERICAN SOCIETY FOR

TESTING AND MATERIALS)
ASTM E 1-05 2005 "Standard
Specification for
ASTM
Thermometers"

ASTM E 123-02 2005 "Standard

Specification for
Apparatus for
Determination of
Water by Distillation"

ASTM E 193-94 2005 "Standard
Specification for
Laboratory Glass
Micro Pipettes"

ASTM E 969-02 2002 "Standard for Glass
Volumetric (Transfer)
Pipettes"
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3. DEFINITIONS AND TERMINOLOGY

For the purpose of this Standard in addition to the
definitions below, the definitions given in
ISO 4791/1 shall apply.

3.1 Capacity

The capacity of a volumetric glassware is defined
as the volume of water at 20°C, expressed in cm?
and/or milliliter, contained by the glassware,
when filled to the graduation line.

Note: Where, the reference temperature is 27°C
"if specified" this value shall be substituted for
20°C.

3.2 Delivery Volume

Volume of liquid on the inner surface of the
volumetric instruments such as burettes.

3.3 Delivery Time

Time required for the decent of the liquid
meniscus from the zero line to the lowest
graduation line of the volumetric instrument. The
delivery time is determined with the stopcock "if
any" fully open and with the jet not in contact
with the side of the receiving vessel.

3.4 Waiting Time

Time to be observed after apparent completion of
liquid delivery of volumetric instrument and
before the final reading of the delivered volume is
taken.

Note: Waiting time applies for burettes Class AS
(see 5.3.1.2).

3.5 Alcoholmeter

An instrument which indicates :

The alcoholic strength by mass or The alcoholic
strength by volume, of a mixture of water and
ethanol.

3.6 Solid-Stem Thermometer

Thermometer having a thick-walled capillary
stem, on which the scale is etched or marked.
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3.7 Enclosed-Scale Thermometer

Thermometer having a capillary stem adjacent to
a separate strip bearing the scale, both being
enclosed in a protective sheath.

3.8 Contraction Chamber

An enlargement of the bore of the stem of a
thermometer which serves to reduce its length, or
to prevent contraction of the liquid column into
the bulb.

3.9 Density of an Ethanol-Water Mixture at
20°C
The mass of unit volume of the mixture at 20°C.
It is expressed in kilograms per cubic meter.
3.10 Volumetric Accuracy
Where two classes of accuracy are required :
- The higher grade shall be designated "Class
A"; or fine class.

- The lower grade shall be designated "Class
B"; or coarse class.

4. UNITS

This Standard is based on International System of
Units (SI) as ped IPS—E-GN—lOd, except where
otherwise specified.

5. REQUIREMENTS

5.1 General Requirements for Volumetric
Glass wares

5.1.1 The numerical values of limits of volumetric
error for articles shall comply with specified
values in this Standard which for general purposes
will be chosen from the R "10 series of preferred
numbers.(For R"10 series see ISO 384)

5.1.2 Where two classes of accuracy are required
and permitted values of volumetric error are not
specified for one of those classes, then the limits
of volumetric error permitted for Class B shall in
general, be approximately twice those permitted
for Class A; However for all articles having a
scale, the maximum permitted volumetric error
for either class of accuracy shall not exceed the
volume equivalent of the smallest scale division.
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5.1.3 Material

Volumetric glassware shall be constructed of
glass of suitable chemical and thermal properties.
It shall be as free as possible from visible defects
and shall be reasonably free from internal stress.

If Alkali resistance glass is required, the loss in
mass per total surface area of the glass "when
tested for 3 hours in a boiling aqueous of sodium
carbonate and sodium hydroxide" shall comply
with Table 1. Test method, shall be in accordance
with ISO 695.
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TABLE 1 - LIMIT VALUES IN THE ALKALI RESISTANCE TEST
B2 Lls ply 5o Caoglio ygojl 1o uo polio-) Jouo

Class Characteristics Loss In Mass Per Total Surface
Area After 3h mg/ dm? D
Al Sleo guas 905 el ¥ 51 L b Cobao JS 30 52 il
&0 ynamsd 33 05 o
Low Attack Upto 75
Al o> e Yo b
A2 Slight Attack Above 75up to 175
oo alo> WO L YO 5 i
High Attack Above 175
A3 wad ales WO 5l 5V

Based on table 1 : ISO 695

1)mg/dm? denotes the glass loss under
certain circumstances in milligram

divided by deci square meter

5.1.4 Shape

5.1.4.1 All articles shall be of a shape which will
facilitate emptying and drainage, and should
preferably be of circular cross-section.

5.1.4.2 The shape of articles shall be so designed
that articles are convenient and satisfactory for its
intended use.

5.1.4.3 All articles shall be sufficiently robust in
construction to withstand normal usage and the
wall thickness shall show no gross departure from
uniformity.

5.1.4.4 The numerical values of capacity of
articles of volumetric glassware for general
purposes should preferably be chosen from the
series 10, 20, 25 and 50, or a decimal multiple or
submultiples thereof.

ISO 695 :\ Jg..\.'? U“L""‘)'?

plas e > zals ol mg/dm® ()
7S e e e Shaee Ll 0
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5.1.4.5 The numerical value of the volume
equivalents of the smallest division on articles
having a scale shall be chosen from the series 1, 2
and 5, or a decimal multiple or submultiples
thereof. Some typical shapes of different
laboratory glass wares are given in Fig. 1:

A

Conical shoulder reagent
Bottle, narrow or wide

Mouth
alas by e il iwlo)l gk
G L oS
Bulb Burette

Olba) 1o (30 © )9

é

rSzgS ez syl wr goae Jlade O-F-V-0
Wb ganan) 0oy glylo Gm&:%uj ST aies o ool
slislcand z )b L 0ras SGLO Y O slag
VT ass el JSGI 51 slbadiges ais,5 ol Lyl )

Qiloads eols ylad V S o alKasles]

aspirator bottle

0050 (g pk

l

Burette With Funnel
S Oy

One-Mark (Bulb) Pipette
Gl b SO L (G o350) ey (o

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASS WARES

(Continued)
(P o3 YT alionds illizko JIS! (glodiged 31 (dins = ) JSCib

(5,15 aold)
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Graduation and figuring of class a pipettes type 1

VEP A ody iy (o 6,050 jlaiby (guiuai )

Erlenmeyer flask Erlenmeyer Flask

(Narrow Mouth) (Wide Mouth)
sl oyl S JPRRARE ST
(S5 aby) (BLiF ailay)

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASS WARES

(Continued)
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(Y78

Two-Narrow Neck Boiling Short Wide Neck, Flat

Flask (Round Bottom) Bottom Flask
Ol yuilligs (paaso ((Jb)SwdE SLLS wilao b Glo & (o) seudld
Sl 9,5 9 S ailes g ol oS & oligS 50,5 9

?‘1}:’:{ j 7 [ |

% _,-"r'
\./

o

Three-Narrow Neck Boiling Narrow Neck Boiling Flask
Flask (Round Bottom) (Round Bottom)
Sl 5955 3 K5 abs aw 35 & Sl 955 3 K5 ailbs 35 &

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES

(Continued)
(P lojT YT dlond il JICO! gl digns 3 pudin - JSCi

(3,1 aols)
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Straight Bore Stopcock,

Straight Bore h ; L
Stopcock With Capillary Side Arms

Cowly Flygw b Juog g alad i 9 Sl Elygm b Jog g adad pld
S 290 Ehhgw sls (il gl

¥ 0

Hollow Stopper Flat Head Stopper
S g o0 S i 0 50

L]

Tall Form Beaker Conical Beaker
(Berzellus Boaker) (Phillips Beaker)
(oood3 3 yi) Wiy it (aled pi) (Sbgyoeo yil

Beaker
- - p

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES

(Continued)
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b |
1=
Friedrichs Condenser Hopkins Condenser
R REPLRRWL &7 S ol

Glass Condenser

Sladiosds ool s

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES

(Continued)
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Looped-Stem Funnel
Sladls> adln s

é é
|
Renault Pyknometer

¥) o S5

—
Separating Funnel

oS o aud

Reisenauer Pyknometer

Py g S8

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASSWARES
Py o3 YT iy ko JUS! (gl digas 31 gudry ) S5l

5.1.7 Stability

Vessels provided with a flat base shall stand
firmly thereon without rocking when placed on a
level surface and, unless specified otherwise, the
axis of the graduated portion of the vessel should
be vertical. Vessels shall not topple when placed
empty on a surface inclined 15° to the horizontal.

Vessels provided with a base which is not circular
shall meet this requirement in all directions.
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5.1.8 Delivery jet

5.1.8.1 Delivery jets if any shall be solidly
manufactured with a smooth and gradual taper
without any sudden constriction at the orifice
which could give rise to a turbulent outflow.

5.1.8.2 The end of the jet shall be finished by one
of the methods listed below in order of preference:

a) smoothly ground with the plane of tip at
right angle to the axis slightly beveled on the
outside and fire-polished;

b) molded with the plane of tip at right angle to
the axis and slightly beveled on the outside;

¢) cut at right angle to the longitudinal axis and
fire-polished.

A fire-polished finish reduces the danger of
chipping in use, but anyhow should not result
undue stress.

5.1.8.3 The jet should form an integral part of an
article intended for Class A and should preferably
form an integral part of an article intended for
Class B.

5.1.9 Stoppers

5.1.9.1 Glass stoppers should preferably be
ground so as to be interchangeable, in which case
the ground portions shall comply with ISO 383. If
individually fitted, they shall be well ground so as
to prevent leakage, preferably with a taper of

approximately 1/10.

5.1.9.2 Stoppers of a suitably inert plastics
material may be permitted as an alternative to
glass. In such cases, the glass socket into which
the stopper fits should preferably comply with
ISO 383.
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5.1.10 Stopcocks or similar devices

5.1.10.1 Stopcocks and similar devices shall be
designed to permit smooth and precise control of
outflow and to prevent a rate of leakage greater
than that allowed in this Standard for the specific
article.

5.1.10.2 Stopcocks and similar devices shall be
made from glass or from suitable inert plastics
material.

5.1.10.3 All-glass stopcocks shall have the key
and barrel finely ground preferably to a taper of
1/10.

5.1.10.4 Glass stopcock barrels to receive plastics
keys shall be polished internally.

5.1.10.5 Stopcock components may be fitted with
suitable retaining devices.

5.1.11 Graduation lines (see Appendix C in
ISO 384)

Graduation lines shall be clean, permanent lines of
uniform thickness.

5.1.11.1 A maximum thickness of graduation line
shall be specified appropriate to the particular
article and its class of accuracy. This thickness
shall not exceed one-half of the linear equivalent
of the limit of volumetric error (see Appendix C
in ISO 384).

5.1.11.2 On articles having a scale, the specified
maximum thickness of lines shall not exceed one-
quarter of the minimum distance between centers
of adjacent lines.

5.1.11.3 All graduation lines shall lie in planes at
right angles to the longitudinal axis of the
graduated portion of the article. On articles
provided with a flat base, the graduation lines
shall therefore lie in planes parallel to the base.
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5.1.11.4 In general, graduation lines should be
confined to cylindrical portions of an article’s
cross-section. In special circumstances, preferably
for Class B articles only where specified,
graduation lines may be provided on a parallel
side portion of non-circular cross-section or on a
conical or tapered portion of the article.

5.1.11.5 On articles not having a scale, all
graduation lines should extend completely round
the circumference of the article, except that a gap,
not exceeding 10% of the circumference, is
permitted. In the case of an article which is
restricted as to the normal direction of viewing in
use, this gap should be at the right or left of the
normal direction of view.

5.1.12 Scales
5.1.12.1 Spacing of graduation lines

5.1.12.1.1 There should be no evident irregularity
in the spacing of graduation lines (except in
special cases where the scale is on a conical or
tapered portion of the article).

5.1.12.1.2 The minimum distance between the
centers of adjacent graduation lines shall be not
less, in relation to diameter, than that calculated
from the formula.

(0.8 +0.02 D) mm

Where D is the maximum permitted internal
diameter of the tube in millimeters (see Appendix
C in ISO 384).

5.1.12.2 Length of graduation lines (see Fig. 2)

5.1.12.2.1 On articles of circular cross-section
having a scale, the length of the graduation lines
shall be varied so as to be clearly distinguishable
and shall be in accordance with one of the
provisions of 5.1.12.2.2, 5.1.12.2.3 or 5.1.12.2.4
as specified in specific requirements.
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5.1.12.2.2 Graduation pattern I

a) The length of the short lines should be
approximately, but not less than, 50% of the
circumference of the article.

b) The length of the medium lines should be
approximately 65% of the circumference of the
article and should extend symmetrically at
each end beyond the end of the short lines.

¢) The long lines should extend completely
round the circumference of the article, but a
gap, not exceeding 10% of the circumference,
is permitted (see 5.1.11.5).

5.1.12.2.3 Graduation pattern I1

a) The length of the short lines should be not
less than 10% and not more than 20% of the
circumference of the article.

b) The length of the medium lines should be
approximately 1.5 times the length of the short
lines and should extend symmetrically at each
end beyond the end of the short lines.

¢) The long lines should extend completely
round the circumference of the article, but a
gap, not exceeding 10% of the circumference,
may be permitted (see 5.1.11.5).

5.1.12.2.4 Graduation pattern I11

a) The length of the short lines should be not
less than 10% and not more than 20% of the
circumference of the article.

b) The length of the medium lines should be
approximately 1.5 times the length of the short
lines and should extend symmetrically at each
end beyond the ends of the short lines.

¢) The length of the long lines should be not
less than twice the length of the short lines and
should extend symmetrically at each end
beyond the ends of the short and medium lines.
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Note: Any other graduation pattern or any
modification on given patterns needs written
permission of Company.
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Fig. 2- LENGTH AND POSITION OF GRADUATION LINES
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5.1.13 Sequence of graduation lines (see

Fig. 3)

5.1.13.1 On articles in which the volume
equivalent of the smallest scale division is 1 ml
(or a decimal multiple or submultiple thereof):

a) every tenth graduation line is a long line;

b) there is a medium line midway between
two consecutive long lines;

¢) there are four short lines between

consecutive medium and long lines.

5.1.13.2 On articles in which the volume
equivalent of the smallest scale division is 2 ml
(or a decimal multiple or submultiple thereof):

a) ecvery fifth graduation line is a long line;

b) there are four short lines between two
consecutive long lines.
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5.1.13.3 On articles in which the volume o> 5yl o &5 allall SV ass o FoIY-)-0
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5.1.14 Figuring of graduation lines

The requirements given in 5.1.14.1, 5.1.14.2 and
5.1.14.3 shall be applied for articles for which
figuring of graduation lines are not specified.

5.1.14.1 On articles having one, two or three
graduation lines, the numbers representing
nominal capacity need not be adjacent to the lines
to which they relate.

5.1.14.2 On articles having one principal
graduation line and a small number of subsidiary
lines, the number representing the principal
capacity need not be adjacent to the principle line,
provided that the subsidiary graduation lines are
suitably identified.

5.1.14.3 On articles having scale

a) the scale shall be so figured as to enable the
value corresponding to each graduation line to
be readily identified;

b) the scale should normally have only one set
of figures;

¢) at least every tenth line shall be figured;

d) figures shall be confined to long graduation
lines and should be placed immediately above
the line and slightly to the right of the adjacent
shorter graduation lines;

e) where it is necessary in special cases to use
a number relating to a medium or short
graduation line, the number should be placed
slightly to the right of the end of the line in
such a way that an extension of the line would
bisect it.

5.1.15 Visibility of graduation lines, figures
and inscriptions

5.1.15.1 All figures and inscriptions shall be of
such size and form as to be clearly legible under
normal conditions of use.

5.1.15.2 All graduation lines, figures and
inscriptions  shall be clearly visible and
permanent.
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5.1.15.3 The durability of graduation lines and
inscriptions shall be tested by the methods
described in ISO 4794.

5.1.16 Laboratory glass wares which for them,
special requirements are given in this Standard
shall conform the general requirements of this
Standard as applicable.

5.2 Requirements for Laboratory Bottles

(see ISO 4796-1, 2 and 3)

5.2.1 Material

Screw necked and aspirator bottles shall be

constructed of clear, colorless or amber
borosilicate glass 3.3 in accordance with
ISO 3585.

Bottles with conical necks shall be constructed of
clear, colorless or amber borosilicate glass 3.3 in
accordance with ISO 3585 or from other glass
types, complying with the requirements of class
HGBS3 or better specified in ISO 719.

Internal stress and visible defects in the glass
(such as bubbles near the surface) shall be
reduced to a level sufficient to minimize the
possibility of fracture due to thermal or
mechanical shock

5.2.2 The bottle shall be blown so as to evenly
distribute the glass in the mould avoiding sudden
change in wall thickness. The thinnest areas shall
not have a thickness less than the minimum value
specified for each type of bottles in
ISO 4796-1,2 and 3.

5.2.3 The shoulder of the bottle shall have a
suitable radius in order to provide a smooth
transition between the side and the conical upper
portion of the bottle.

5.2.4 The upper portion of the bottles shall be of
conical shape. The transition radius to the neck
shall be as small as possible compatible with good
manufacturing practice (see ISO 4796-1,2,3).

5.2.5 The outer surface of the conical neck bottles
may be coated with a suitable plastics material as
a protection and to limit leakage of liquid if the
bottle is damaged. The coating shall be resistant
to steam sterilization of 135 °C.
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5.2.6 The internal surface of the conical neck
socket shall be smooth, suitable to fit with a
rubber stopper, or shall be finished by fine
grinding. If the surface is finished, the grinding
shall comply with the interchangeable conical
ground joints specified in ISO 383 and with the
dimensions specified in table 1 of ISO 4796-1. If
the socket
dimensions shall be suited for finishing by fine
grinding so as to fit specified interchangeable
conical ground joint.

surface is smooth, the socket

5.2.7 Preferred nominal capacities are 50, 100,
250, 500, 1000, 2000, 5000 and 10000 ml. 5000
and 10000 ml bottles shall be equipped with
stoppers and handles.

5.2.8 The neck of the bottle shall be stoutly
constructed and, in the case of ground conical
necks, finished with a strengthening lip formed to
facilitate pouring without liquid running down the
outside of the bottle. A clip-on anti-drip ring of
plastics material fitting into a slightly recessed
channel on the outside of the neck is a permitted
alternative form of construction.

5.2.9 Bottles shall preferably be provided with
stoppers, closures which shall be of glass, rubber
or of a suitable inert plastics material

5.2.10 If required, laboratory bottles shall be
equipped with stoppers, handles, stopcocks,
aspirators, caps with or without screwed neck,
tubes for tubing and etc.

5.2.11 General requirements of bottles shall
comply with Sub-clause 5.1 as appropriate.
5.3 Requirements for Burettes

5.3.1 General requirements for burettes (see
ISO 385)

5.3.1.1 Volumetric accuracy

There shall be two classes of accuracy:
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- Class A (subdivided into Classes A and AS)
for the higher grade.

- Class B for the lower grade.

In neither class shall the limit of volumetric error
exceed the smallest scale division.

5.3.1.2 Types of burettes
The following two types of burettes are specified:

- that for which no waiting time is specified
(Classes A and B)

- that for which a waiting time of 30s is
specified (Class AS)

5.3.1.3 Capacities and related scales

5.3.1.3.1 Nominal capacities, subdivisions and
maximum permissible errors of burettes are given
in table 2.

Errors in the delivered volume shall not exceed
the limits given in table 2. These limits represent
the maximum permitted error at any point on the
scale, and also the maximum permissible
difference between the errors at any two points.

Test shall be carried out in accordance with
ISO 4787 and ISO 385.
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TABLE 2 - CAPACITIES, SUB-DIVISIONS AND MAXIMUM PERMISSIBLE ERROR

Aol jlxo glas 9 (£ 55 L pmdli LGS -V Jgu

Maximum Permissible Error
Nomin.al Subdivision gl jlxo gl
Capacity ml Class A And AS Class B
ml € 58 o ml ml
ol Glals i e AS 5A o0, B oo,
1 0.01 +0.01 +0.02
2 0.02 +0.01 +0.02
5 0.01 +0.01 +0.02
5 0.02 +0.01 +0.02
10 0.02 +0.02 +0.05
10 0.05 +0.02 +0. 05
25 0.05 +0.03 +0.05
25 0.1 +0.05 +0.1
50 0.1 +0.05 +0.1
100 0.2 +0.1 +0.2
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5.3.1.3.2 If burettes are required with nominal
capacities and/or sub-divisions other than those
listed in table 2, it is recommended that they
conform with the essential requirements of
ISO 385.

5.3.1.4 Material

In addition to complying with 5.1.3, burettes
shall be manufactured from glass of chemical
resistance and thermal properties at least to HGB3
in accordance with ISO 719.

5.3.1.5 Dimensions

Burettes may be supplied with an auto-zero
device and liquid storage reservoir. In this case
the overall length of the burette when assembled
to the reservoir should not exceed 1050 mm.

Burettes not provided with such a filling device
shall comply with the dimensional requirements
shown in table 3.
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TABLE 3 - FIGURING OF GRADUATION LINES

S 4y bohas (6,135 o )l -V Jgu

NOMINAL SUBDIVISION SCALE LENGTH OVERALL
CAPACITY ml 005 Job LENGTH
ml (8 39 i S Jsb
e sl min. &ueS MAaXx. doinn MAaX. Ao
A e mm youbeo mm jioodeo mm jioodeo
1 0.01 150 200 575
2 0.01 200 300 650
5 0.01 480 600 820
5 0.02 250 600 800
10 0.02 480 600 820
10 0.05 250 450 620
25 0.05 480 600 820
25 0.10 250 450 620
50 0.10 500 600 820
100 0.20 550 650 870
Distance of zero line from top of burette: > 50 mm
el ok B¢ 31 in b (goluss ygr (YL 31 jho Las alold
Distance of lowest graduation line from top of stopcock: > 50 mm
ool roadaa 80 ) i b (sgluns Jog g adad b YL I gananj LS n 5ol alals
Length of tube of uniform bore below graduation line: > 50 mm
Lol focle 00 5l i b sslune sy b 50 SS9 2l hils dlgl Jobo
Distance of end of jet from underside stopcock: > 50 mm
ol rockes 80 5l i b (sslune Jog g @B ot 5l W) Sleil alald

Based on table 2: ISO 385
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5.3.1.6 Top of burette

The top of each burette, if not provided with a
filling device, shall be smoothly finished with a
strengthening flange or bead, and shall be at right
angles to the axis of the burettes. Burettes with
sub-divisions of 0.05 ml or less, if not fitted with a
filling stopcock, should preferably be finished with
a cylindrical cup at the top. Larger diameter
burettes may be fitted with a funnel top for special
purposes.

The length of tube of uniform bore between the
zero graduation line and the cup shall be at least 20
mm.

5.3.1.7 Stopcocks and similar devices
Shall comply with 5.1.10.

5.3.1.8 Delivery jet
Shall comply with 5.1.8.

5.3.1.9 Stopcock leakage

5.3.1.9.1 A stopcock of conventional design made
entirely of glass or intended for use with grease
shall be tested for leakage with the burette clamped
in a vertical position, the stopcock free from
grease, the barrel and key wetted with water, and
the burette filled initially to the zero line with
water. The rate of leakage, with the key in either of
the fully shut-off positions, shall not exceed one
scale sub-division in the case of Class A or Class
AS burettes or two scale sub-divisions in the case

of Class B burettes, in 20 min.

5.3.1.9.2 Other all-glass stopcocks shall be
subjected to similar tests with their component
parts free from grease and wetted with water.
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5.3.1.9.3 In addition to be tested in accordance
with the method given in 5.3.1.9.1, a double-bore
stopcock shall not show a rate of leakage greater
than that given in 5.3.1.9.1 above when tested
similarly, with the burette empty, the key of the
stopcock in the normal delivery position and the
filling tube connected to a suitable graduated tube
filled with water to a level of 250 mm above the
zero line of the burette.

5.3.1.9.4 If the stopcock is of such material that it
is intended for use without grease, it shall be tested
in accordance with the method given in 5.3.1.9.1.
The rate of leakage shall not exceed one half of
one scale sub-division in the case of Class A or
Class AS burettes, or one scale subdivision in the
case of Class B burettes, in 50 min.

5.3.1.9.5 For all leakage tests, in order to ensure a
sufficiently accurate determination, precautions
shall be taken against large temperature changes
(and evaporation) during the period of test.

5.3.1.10 Waiting time

Waiting time (see 3.4) for Class AS burette shall
be as specified in Appendix B. This period of
waiting is critical to the accuracy of the reading
and shall be observed.

Note: A Waiting time usually need not be
observed when performing a titration, since
establishing the end-point of the titration will in
general take more time than the specified waiting

time(see ISO 4787:1984,10.40).
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5.3.1.11 Graduation lines

In addition to requirements given in 5.1.11 the
thickness of lines shall not exceed 0.3 mm., length
of graduation lines shall be as below:

- graduation pattern I as specified in 5.1.12.2.2
applies to Class A burettes;

- graduation pattern II as specified in 5.1.12.2.3
applies to Class AS burettes;

- graduation pattern III as specified in
5.1.12.2.4 applies to Class B burettes;

Graduation pattern II may also be used for
Class B burettes.

5.3.1.12 Sequence of graduation lines shall comply
with 5.1.13.
5.3.1.13 Figuring of graduation lines

All burettes shall be figured downwards from zero
at the top, at the intervals shown in table 4.
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TABLE 4 - FIGURING OF GRADUATION LINES
S 4y bahs (6,145 o jlods —F oo

Smallest Scale Division ml
.01 .02 . .1
5l ol 03 e 0S5 0.0 0.0 0.05 0
Figured At Every ml 0.1 02 0.5 1
i oo B )5 (65185 0 Lol ’ ’ )

Based on table 3: ISO 385

Figures (numbers) shall be placed immediately
above the long lines to which they refer and slightly
to the right of the end of the adjacent shorter lines.
In the case of graduation pattern III, the figures may
be placed slightly to the right of the end of the line
to which they refer, in such a way that an extension
of the line would bisect them.
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5.3.1.14 Position of graduation lines for different
graduation patterns shall be as illustrated in Fig. 2
and Fig. 3 and as specified below:

- On burettes graduated according to pattern I,
the ends (preferably the right-hand end) of the
short graduation lines shall lie on an imaginary
vertical line down the centre of the front of the
burette. The lines themselves should preferably
extend to the left when the burette is viewed
from the front in the position of normal use.

- On burettes graduated according to pattern II
or III, the mid-points of the short and medium
graduation lines shall lie on an imaginary
vertical line down the centre of the front of
burette. When the burette is viewed from the
front in the position of normal use.

5.3.1.15 Visibility of graduation lines, figures
(numbers), and inscriptions shall conform with
5.1.15.

5.3.1.16 Setting of the meniscus

Setting of the meniscus shall be carried out as
below:

The meniscus shall be set so that the plane of the
center of the graduation line is horizontally
tangential to the lowest point of the meniscus. The
eye shall be raised towards the plane and shall
observe the front and back portions of the line
apparently ~ meeting  the lowest  point
simultaneously.

5.3.1.17 Inscriptions

The following inscriptions shall be marked on
each burette:

a) the symbol "cm?" or the symbol "ml" or mL
to indicate the unit in terms of which the
burette is graduated;

b) the inscription "20°C" to indicate the
reference temperature. Where, exceptionally,
the reference temperature is 27°C, this value
shall be substituted for 20°C;

¢) the letters "Ex" to indicate that the burette
has been adjusted to deliver its indicated

capacity;
d) the inscription "A" or inscription "B" to
indicate the class of accuracy for which the
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burette has been adjusted;
e) the maker’s and/or Vendor’s name or mark;

f) any other inscriptions if required in data-sheet.

5.3.2 Delivery time

The delivery time (see 3.2) of the burette shall be
determined with water, with the stopcock fully
open and the jet not in contact with the side of the
receiving vessel.

The delivery time determined in this way shall be
within the specified limits (see table 5 and table 6).
In the case of a detachable jet, the appropriate
delivery time shall apply when the correct jet is
fitted in accordance with the manufacturer’s
instruction.
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TABLE 5 - DELIVERY TIMES FOR CLASS A AND CLASS B BURETTES
Boo) sl g g A 05, sl e sly adad sl wuw -0 Jguz

Nominal Smallest Delivery Times
Capacity Scale Division sl gLl y oo
|m} s {nl Class A Class B
e d’r&g A OQ) B o.b)
rd sl 035 min. s max. s min. s max. s
1 0.01 20 50 20 50
2 0.01 15 45 10 45
5 0.01 20 75 20 65
5 0.02 20 75 40 65
10 0.02 75 95 40 95
10 0.05 75 95 45 75
25 0.05 70 100 30 70
25 0.10 35 75 30 70
50 0.10 50 100 40 100
100 0.20 60 100 30 100
Based on table A.1: Appendix A ISO 385 ISO 385 : Ll Cawguy :AY Jgo wlul

TABLE 6- DELIVERY TIMES OF CLASS AS BURETTES

AS 00, LW ,gr adi byl Lo -F Jus

Nominal Capacity Subdivision Delivery Time
ml ml adss oo wow
ol SalS =8 i min. s max. s

2 0.01 8 20

5 0.01 15 25

5 0.02 15 25

10 0.02 35 45

10 0.05 35 45

25 0.05 35 45

25 0.10 35 45

50 0.10 35 45

Based on table B.1; Appendix B ISO 385 ISO 385 ;| & cawgw B Jguo wlul p
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5.4 Requirements for Volumetric Pipettes

5.4.1 General requirements

Volumetric pipettes shall be made of borosilicate
glass and shall be calibrated to deliver the intended
capacity at 20°C and shall consist in general of a
suction tube and a delivery tube separated by a
bulb, and all three parts shall be permanently
attached together. Any cross-section of the pipette
taken in a plane perpendicular to the longitudinal
axis shall be circular. The shape shall permit
emptying and
Maximum outflow time for pipettes shall be 60

complete thorough cleaning.

second.

The length of the suction tube shall be 150 to 190
mm and the minimum wall thickness of both
suction and delivery tubes shall be 0.90 mm.
Pipettes must comply with the essential dimensions
given in table 7.

Delivery tips shall be made with a gradual taper of
1.5 to 3 cm. The end of the tip shall be
perpendicular to the longitudinal axis of the tip.
The outside edge of the tip may be beveled slightly
and the end and the bevel shall be ground or fire-
polished.

Sudden constriction at the orifice would impair
smooth flow characteristics of the delivery stream
and is not acceptable. Workmanship, marking and
graduation lines of pipettes shall comply with
pertinent requirements of Sub-clause 5.1
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TABLE 7 - REQUIREMENTS FOR VOLUMETRIC PIPETTES

px> g Ly (o gl Sl P -V Jgus

Inside Max.
Nominal Capacity Length Of Diameter Distance Minimum Color-
Capacity Tolerance Delivery At Capacity Between Outflow Time Coding
ml ml Tube Mark Bulb And sV Band
oS oS (510, “:Jm mm Gr;}l::lt(ion O oloj e Sy G WS Hlgi
s 5 e ad )
o sl Forkee GRS o Ot
Forhes 9 O3 O
alis
Class Class min. max. min. max. Lo ClassA | Class
) ) GoNaR )
Aoy, Boo, 4o Al AnoS Al 03, Bos,
0.5 +0.006 | +0.012 100 140 1.3 4 60 5 3 Black(2) (Meolws
1 +0.006 | +0.012 100 140 2 4 60 8 3 Blue <!
2 +0.006 +0.012 120 150 2 4 60 8 3 Orange Y
3 +0.01 +0.02 130 170 2 4 60 8 5 Black olws
4 +0.01 +0.02 130 170 2 4 60 8 5 Red(2) (Y)j0,8
5 +0.01 +0.02 130 170 2 4 60 8 8 White St
6 +0.01 +0.03 150 190 2 4 60 10 8 Orange(2)  (Y).=,b
7 +0.01 +0.03 150 190 2 4 60 10 8 Green(2) (V) oo
8 +0.02 +0.04 150 190 2 4 60 10 8 Blue LSJ
9 £0.02 +0.04 150 190 2 4 60 10 8 Black ol
10 +0.02 +0.04 150 190 2 4 70 15 8 Red 10,3
15 +0.03 +0.06 180 220 35 5.5 70 25 10 Green [
20 +0.03 +0.06 230 260 3.5 5.5 70 25 10 | Yellow 5
25 +0.03 | +0.06 230 260 3.5 5.5 70 25 15 | Blue i
30 +0.03 230 260 3.5 5.5 70 25 Black ol
40 +0.05 230 260 4 6 70 25 White h
50 +0.05 +0.10 230 260 4 6 70 25 15 .
Red » 3
100 +0.08 +0.16 230 260 5 7 80 30 20
Yellow 355
Based on tablel: ASTM E 969-02 ASTM E 969-02: Jguo  wlalyp
1) Maximum outflow time for A or B shall be 60 s Al asb P WLB LA Gl panan Gip,y ooy o ()

35




IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.5 Requirements for Micropipettes

Micropipettes shall be supplied in accordance
with ASTM E 193-94 (Re-approved in 2005).
The types given in Figs. 1, 2 and 3 of the above-
mentioned standard are not preferred types but
shall be supplied if ordered.

The numerical values of capacity of
micropipettes should preferably be selected from
the series of 1, 2, 2.5, 5 and 10 or decimal
multiple or sub-decimal multiple, thereof and in
accordance to ASTM E 193-94. Except otherwise
specified, all characteristics as well as the
dimensions and tolerances, given in the same
standard shall be applicable.

5.6 Requirements for Graduated Measuring
Cylinders

These cylinders shall be required only in one
class of accuracy, and as requested they may be
provided either with a pouring spout or with a
ground neck and a suitably fitting stopper. If
required cylinders shall be supplied with key used
to loosen top of cylinder.

5.6.1 Series of capacities, divisions and tolerances
for cylinders shall be as given in table 8.
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TABLE 8 - SERIES OF CAPACITIES, DIVISIONS AND TOLERANCES

L 51019y 9 Loy pumdll G lxiS (5w — A Jour

Maximum Capacity
Nominal Smallest Scale Maximum Corresponding
Capacity Division Permitted To Lowest
sl i LS 08 33 sl (3 i g5’ Error " Graduation Line
ki s () Ay jlmo sl 4 by po dloslioy i LuiS
o 4 b on  oml
ml ml +ml Ml
Ao oo Ao oo Ao oot o e
10 0.2 +0.2 1
25 0.5 +0.5 2.5
50 1 +1 5
100 1 +1 10
250 2 +2 20
500 5 +5 50
1000 10 +10 100
2000 20 +20 200

1) These errors represent the maximum
permissible error at any point and also
the maximum permissible difference

between the errors at any two points.

Based on table 1 :ISO 4788

5.6.2 Material of graduated measuring cylinders
shall comply with 5.1.3.

5.6.3 Robustness of graduated measuring
cylinders shall conform with 5.1.4.3.

5.6.4 Stability of graduated measuring cylinders
shall comply with 5.1.7.

5.6.5 The base shall be of glass, or a suitable
plastics material, and may be either circular or of
other suitable form provided the cylinder satisfies
the requirements of 5.6.4.

5.6.6 Rim and spout

5.6.6.1 The rim of the cylinder shall be fire -
polished and shall lie in a plane at right angles to
the axis of the cylinder.

5.6.6.2 The spout of a spouted cylinder shall be so
formed as to enable the contents of the cylinder to
be poured out in a narrow stream without spilling
or running down the outside of the cylinder.
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5.6.7 Stoppers of graduated measuring cylinders

shall conform with 5.1.9.

5.6.8 Dimensions

The cylinders shall comply with the dimensional

requirements shown in Table 9.

TABLE 9 — DIMENSIONS

b leas; o,Foslasl syl sla by o V-F-0

sl 410 o b il
olie A-$-0

5 00 ool las ol Ll Ly il oyl nailgnnd

IREOIPL R PR

2ole -4 Jgux
. Internal Height To . 11) Distance From
11 Height
Cz:pacTt’y Highest Overam axelg Highest Graduation
el Graduation Line L Line To Top Of
min. oy g5 Cylinder Or Base Of
9930 4weS gl V'l oo Neck
min.
52 o 5 5 9l S aluls
GO 4 Al b wilgial YL U oy
ol oo 5
ml mm mm Mm
10 65 140 20
25 85 170 25
50 110 200 30
100 145 260 35
250 200 335 40
500 250 390 45
1000 310 470 50
2000 380 570 50

1) In the case of a stopper cylinder, the

5L£z_';)|" Glo e o slaailawl o 50 4o ()

"overall height" shall be considered to 5,5 a5 o ailgiwl 50,5 4L B wb "yl yoo
be height to the base of the neck.

Based on table 2 : ISO 4788
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5.6.9 Graduation lines

5.6.9.1 Graduation lines shall be clean, permanent
uniform lines of thickness not exceeding;

0.3 mm for cylinders of nominal capacity
Sand 10 ml;

0.4 mm for cylinders of nominal capacity 25, 50,
100  and 250 ml;

0.5 mm for cylinders of nominal capacity 500,
1000 and 2000 ml.

5.6.9.2 All graduation lines shall lie in planes at
right angles to the longitudinal axis of the
cylinder.

5.6.9.3 Graduation lines may be omitted from the
bottom portion of the cylinder, but the
ungraduated capacity shall not exceed the
maximum value specified in table 8.

5.6.10 Spacing of graduation lines

There shall be no evident irregularity in the
spacing of the graduation lines.

5.6.11 Graduation
5.1.12.2.4.

lines shall comply with

5.6.12 Sequence of graduation lines

On cylinders of capacities 5 ml, 50 ml, 100 ml and
1000 ml the sequence of graduation lines "when
reading the scale from the top" shall conform with
5.1.13.1.

On cylinders of capacities 10 ml, 250 ml and 2000
ml the sequence of graduation lines "when reading
the scale from the top" shall comply with 5.1.13.2.

On cylinders of capacities 25 ml and 500 ml the
sequence of graduation lines "when reading the
scale from the top" shall be as specified in
5.1.13.3.

5.6.13 Position of graduation lines

The graduation lines shall form a vertical scale on
the cylinder. On a spouted cylinder the spout shall
be to the left when the cylinder is positioned with
the scale facing the viewer.
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5.6.14 Figuring of graduation lines

Graduation lines shall be figured in accordance
with the following principles.

5.6.14.1 On a cylinder of 250 ml capacity,
alternate long lines shall be figured from 20 to
240 with an additional Fig. 250; alternatively,
alternate long lines shall be figured from 30 to
250 ml. On cylinders of 10 ml and 2000 ml

capacity, alternate long lines shall be figured.

5.6.14.2 On all cylinders except those of 10 ml,
250 ml and 2000 ml capacity, every long line shall
be figured.

5.6.14.3 The scheme of figuring shall be such that
the figure representing the nominal capacity refers
to the highest graduation line.

5.6.14.4 Figures shall be placed immediately
above the long lines to which they refer and
slightly to the right of the adjacent shorter lines.
The figures shall alternatively be placed slightly
to the right of the end of the line to which they
refer in such a way that an extension of the line
would bisect them.

5.6.15 Inscriptions

Inscriptions shall be as specified in the 5.3.1.17
with the exceptions as following:

- instead of symbol "Ex" symbol "In" shall be
marked, symbol "In" indicates that the cylinder
has been adjusted to contain its indicated
capacity;

- items "d" and "f" shall be omitted;

- cylinder with a standard interchangeable

stopper, the size number of the joint shall be
marked on both the cylinder and the stopper;

- cylinders with non-interchangeable stoppers,
an identification number should be marked on
both the cylinder and the stopper.

5.6.16 Visibility of graduation lines, figures and
inscriptions shall be as specified in 5.1.15.
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5.7 Requirements for Flasks
5.7.1 Boiling flasks
5.7.1.1 Types and series of capacities

Three types of boiling flasks with conical ground
joints are specified;

a) conical flasks;
b) flat-bottom flasks;
¢) round-bottom flasks

Two series of capacities are specified for each
type of boiling flask with conical ground joints in
tables 10, 11, and 12. The series differ in height
and in selection of joint sizes.

5.7.1.2 Material
5.7.1.2.1 General

Flasks shall be made from borosilicate glass 3.3 in
accordance with ISO 3585, and shall be free
from visible defects which might affect
performance and free from internal stress which
would impair the performance of the flask.

5.7.1.3 Shape and dimensions

Boiling flasks may be required in conical shape
and round shape. Round shapes may be ordered in
flat bottom or in round bottom.

5.7.1.3.1 Neck

The neck of the flask shall be substantially
circular in cross-section and the mouth of the neck
shall not be belled to any considerable distance
from the top. The top of the neck shall be suitably
strengthened. The length of the neck should be 1
to 1.25 times the external diameter of the neck.

5.7.1.3.2 Dimensions of base

The radius at the junction between the base and
the side of conical shape flasks should be between
15 and 20% of the maximum external diameter,
and diameter of the base of a round shape-flat
bottom flasks should be approximately 50% of the
maximum external diameter.

5.7.1.3.3 Stability

The flat bottom round or conical flasks shall stand
vertically without rocking or spinning when
placed on a level surface.
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5.7.1.3.4 Dimensions of body, height and wall
thickness of flasks and joint sizes

The external diameter of body of round-bottom
flasks and flat-bottom flasks the external diameter
of body at the widest point of conical flasks and
the minimum wall thickness shall comply with the
dimensions specified in ISO 1773.

The nominal overall height of the boiling flasks
with conical ground joints shall be as specified in
tables 10 to 12

The sizes of conical joints fitted to the flasks shall
be as given in tables 10 to 12 .The joints shall
comply with requirements of ISO 383,k6 series.

o)los Cwlrs g gLyl (s poldo F-Y-1-V-0
b Jlail e jluil g Lyaswdld

Blo 4 Gl Sdld 9 05 @5 Sl Sdd iy Jgym s

5 sbo e S abhali o 5 ye )3 A (o kb

30 0 yastiwe polie b sllae b o,las aiS Culss

256 ISO 1773

Slule uilis ogas GBS 6yl yos ol glis )|

L gildas ol 6055 esbii o bg,se sl Jlas! Ly

ALY B Jglas Slasie

L llae ol LaSudls s oo o sle il slaosludl

sl Lo Jlaslha sl VY L Ve Jolas jo ool ools L)
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TABLE 10-OVERALL HEIGHT AND JOINT SIZES FOR CONICAL FLASKS
P9 e LS sl p Jlail oo jluil g g pl o gL, V0 Jgux

Nominal Volume Series 1 Series 2
ml V s Y
ol x> Overall Height Joint Sizes Nominal Overall Joint Sizes
A o mm JLasl gl o3lusl Height mm JUait gl o3lu!
Gyl o £ ol ol g5
10 60+3 14/23 -- --
25 70+ 3 14/23 70 14/23
19/26
19/26
50 85+ 6 85
14/23
14/23
1926 19/26
100 100+6 105 24/29
24/29 29/32
29/32
250 140+6 19126 135 ézgg
500 175+6 gggg 170 29/32
34/35
1000 220+7 24/29 210 24/29
29/32 29/32
2000 270+7 34/35 275 34/35
3000 -- _ 310 34/35
5000 -- 365 45/40

Based on table 1 : ISO 4797
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TABLE 11-OVERALL HEIGHT AND JOINT SIZES FOR FLAT-BOTTOM FLASKS

Slo & LS gl p Jlail sojlail g (g !l yw glas )1 =) Jgu

Nominal Volume Series 1 Series 2
ml Y Y o
ol e Overall Height Joint Sizes Nominal Overall Overall Height
e e o Juail sla ojladt "Height mm mno
Sl g5 ol oy £ Sl g5
19/26
50 58+3 85 24/29
100 103+6 19/26 100 19/26
29/32 24/29
250 130+6 125 29/32
34/35
500 160+6 145 24/29
1000 187+6 29/32 175 29/32
2000 230+6 210 34/35
4000 -- -- 255 45/40
Based on table 2: ISO 4797 ISO 4797 ¥ Jgus wlalyp

43



IE Dec. 2008/ \WAY o IPS-M-GN-170(2)

TABLE 12- OVERALL HEIGHT AND JOINT SIZES FOR ROUND-BOTTOM FLASKS

0,5 & LSO gl Jlail o jluil g (5 ywl yw L5, VY oo

Series 1 Series 2
\ Y
Nominal Volume o S
ml .
ol gz Overa:!llnl;lelght Nominal Overall Joint Sizes
: Joint Sizes o}l Height mm
10 70+3
25 85+3 14/23 B B

14/23

19/26

50 90 +6 14/23 90 gigg

19/26 34/35

24/29 1926

29/32 24/29

100 105+6 110 29/32

34/35

o

250 140+6 24/29 135 29/32

29/32 34/35

500 163+6 155 19/26

1000 200+7 24/29 185 ;ggg

2000 240+7 29732 220 34/35

45/40

29/32 34/35

4000 290+7 45/40 270 45/40

29/32

5000 -- - 275 34/35

45/40

6000 320+7 45/40 325 45/40

34/35

10000 380+7 45/40 350 45.40

Based on table 3: ISO 4797 ISO 4797 ¥ Jgus wlalyp
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5.7.2 Volumetric flasks
5.7.2.1 Series of capacities

The series of capacities of volumetric flasks are as
follows:

1, 2, 20, 50, 100, 200, 250, 500, 1000, 2000 and
5000 ml.

All these flasks may be finished with a plain neck
or be provided with a stopper.

5.7.2.2 Accuracy

The capacity of the flask shall not differ from the
nominal capacity by more than the maximum
permitted errors shown in Table 13.
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TABLE 13 - DIMENSIONS AND MAXIMUM PERMITTED ERRORS FOR NARROW-NECKED

FLASKS
Sk 00,5 LSl p Ao jlre gl g polie -V Jguo
Essential Dimensions Tolerances Recommended Dimensions
ewbwl polio b g,lolg, ol dlpidiay polie
Nominal Internal | Distance Of | navimum Permitted Overall Bulb Base Wall Ground Joint”
Capacity Neck Grﬁ‘ii:eago“ Errors Height? Diameter | Diamet | Thickness ool JLa
ml Diameter h, oo i slalis h d, er S v
o S & mm o +5mm mm ds mm il
mm min. - mm .
! 900 kb s alols Class A | Class B ew! (approx.) min. ::o K4 K6
At | d e | e | ml mi | Pl | GoRe s |y s ojlaz
. JEFRI .Y Bos, ouleo OF oalio ds el
oS | e | e (Loyi) | Foelee o
1 7+1 5 +0.025 +0.050 65 13 13 0.7 7.11 7.16
2 7+1 5 +0.025 +0.050 70 17 15 0.7 7.11 7.16
5 7+1 5 +0.025 +0.050 70 22 15 0.7 7.11 7.16
10 7+1 5 +0.025 +0.050 90 27 18 0.7 7.11 7.16
20 9+1 5 +0.040 +0.080 110 39 18 0.7 10.13 10.19
25 9+1 5 +0.040 +0.080 110 40 25 0.7 10.13 10.19
50 11+1 10 +0.060 +0.120 140 50 35 0.7 12.14 12.21
100 13+1 10 +0.100 +0.200 170 60 40 0.7 12.14Y | 12.21%
200 15.5¢1.5 10 +0.150 +0.300 210 75 50 0.8 14.15 14.23
250 15.5+1.5 10 +0.150 +0.300 220 80 55 0.8 14.15 14.23
500 19+£2 15 +0.250 +0.500 260 100 70 0.8 19.17 19.26
1000 23+2 15 +0.400 +0.800 300 125 85 1.0 24.20 24.29
2000 27.5+2.5 15 +0.600 +1.200 370 160 110 1.2 29.22 29.32
5000 38£3 15 +1.200 +2.400 475 215 165 1.2 34.23 34.35

1) Minimum distance of graduation line from any point of
change of diameter.

2) Overall height without stopper in accordance with

figure 1 of ISO 1042.
3) In accordance with ISO 383.
4) Alternative ground joint size 14/15 and 14/23.

Based on table 1: ISO 1042
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5.7.2.3 Material

Volumetric flasks shall be made from glass not
lower than HGB3 in accordance with ISO 719
with a coefficient of thermal expansion not
exceeding 3.3 x 10°°C™",

Material of volumetric flasks shall comply with
5.1.3. The wall thickness, shape, neck, stopper,
dimensions and graduation line shall comply with
ISO 1042.

5.7.3 Distillation flasks

5.7.3.1 Series of capacities shall be 500 and 1000
ml.

5.7.3.2 Material

Distillation flasks shall be made of heat-resistant-
glass

5.7.3.3 Shape and dimensions

Flasks may be required in round shape with 500
and 1000 ml capacities and in conical shape with
500 ml only. The details of dimensions shall
comply with ASTM E 123-02 (re-approved in
2005). Condensers "if required" shall be a Liebig
or West straight type with a jacket not less than
400 mm long with details given in the above-
mentioned standard. Traps may be required with
5, 10 or 25 ml capacities as mentioned in detail in
ASTM E 123.

5.7.4 Inscriptions

The following inscriptions shall be permanently
and legibly marked on all flasks:

a) the nominal capacity of the flask, for
example "100 ml" (or 100);
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b) the maker’s or Vendor’s name or mark;

¢) the size of the conical ground joint for round
flasks.

Each flask shall also bear an area with a surface
suitable for marking with pencil.

5.8 Requirements for Joints
5.8.1 Interchangeable conical ground joints
5.8.1.1 taper

The taper of the joints shall be such as to give one
increment on diameter for ten increments on axial
length, with a tolerance of £0.006 on the diameter
increment, i.e. a taper of (1.00 £0.006)/10.

5.8.1.2 Large end diameters

The following series of large end diameters may
be required:

14.5, 18.8, 24, 29.2 mm.

5.8.1.3 Dimensions and tolerances

Length of ground zone is given in table 14. If the
required length is not specified, K6 series shall be
supplied
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TABLE 14 - LENGTH OF GROUND ZONE
03,95 oolow adkin Job -\f Jguo

Large Length Of Ground Zone "
End (03,95 03liww 4 Jgb
Di
= 1.ameter . K2 Series K4 Series K6 Series K8 Series
23ty 518 K2 5o s K4 sla 5 K6 slo 5 K8l 5w
14.5 15 23 30
18.8 9 17 26 35
24 10 20 29 39
29.2 11 22 32 43

1) The length of the ground zone £,
see Fig. 4 in millimeters, is calculated
using the formula:

¢ =kd

o L0355 03l 4ol Jy b ()
S oolinl U oF JS_5 s aicsS ol5 «ieske
el 00l dlme 5 Jge 8
r=kyd
Where: tol yo 8
(g 0318 zz 3 k=6) ol 2ol sae Sk

el rocdie 4 S5 p Hla8d

k is a constant; (k = 6 is preferred)
d is the large end diameter, in
millimeters.

]

I _# Taper = li
\ 1
1

! . g ) 0
(Increase of diameter/length)
] ‘
Sous So,yb= —
] %=1
+ |

(a8 o l381/ Jsb)
Job 4 yhad hul58) Cumns

£=

Fig. 4
f ]s &
10 Jpaz o FUSE b S polis

el 00l oolo

Other dimensions according to Fig. 4 is
given in Table 15
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TABLE 15 — DIMENSIONS AND TOLERANCES

s,lolyy g polio -0 Jgua

Nominal K2 Series K4 Series K6 Series K8 Series
Diameter Non-Preferred Non-Preferred Preferred Non-Preferred
Jgflt ‘ 2 K2 b s | a2y K4 g | K6 glo gym 2 5 K8 (sl 5y
Jlas I s S g0l 0010 S guinod 0010 Sguo 0010 Zus S glinod 0010
1 2 2 1 2 2 1 2 2 1 2 2
¢ | | | 0| b | by | /0| b | by | ¢P| b | by
14.5 14.6 £0.010 14 2 2 22 2 2 29 2.5 2
18.8 18.9 £0.015 8 2.5 2 16 2 2 25 2 2 34 2.5 2
24 24.1£0.015 9 2.5 2 19 2 2 28 2 2 38 2.5 2
29.5 29.3 +0.015 10 2.5 2 21 2 2 31 2 2 40 2.5 3.5
£==+\0 s S (¢, )|
1) Tolerance on / = £0.015. 258 02 S (
i‘/‘\‘=h25h1 é)s.a).)d)‘é‘j) (T

2) Tolerance on h; and h, ==+0.010.
Based on table 2: ISO 383

Note: If required nominal diameter of joint is
different from the values given in table 15. The
relevant preferred dimensions and tolerances shall
be chosen from K6 series.

5.8.1.4 Surface finish
The center-line-average height of the ground

surface shall be less than 0.5 um.

Note: The "center-line-average height" of the
ground surface is the average value Ra of the
roughness as defined in ISO 468,1982.

5.8.1.5 Designation

Joints shall be designated as below:

d
d/tor —
T
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Where:
d is the large end diameter of the joint.

7 is the length of ground zone.

5.8.2 Interchangeable spherical ground joints
5.8.2.1 Dimensions and tolerances

Dimensions and tolerances of spherical ground
joints (in respect to Fig. 5) shall be in accordance
with table 16.
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DIMENSIONS IN MILLIMETERS
0395 ool (595 s Jlail b (5 lslgy 9 polio —VF Jou

TABLE 16 - DIMENSIONS AND TOLERANCES OF SPHERICAL GROUND JOINTS

pioauo 43 3o
1 2 | 3 | 4 5 6 7
Spherical Diameter Minimum Maximum Maximum
Size S35 i yhad Diameter Diameter External
Designation At Wide End At Narrow End Diameter Of
0311 duasiion ) Tolerance Tolerance Of Ground Zone | Of Ground Zone Adja?ent
Dl\.lomm.al On Inner On Outer Ll 55 dimeS b Wl 33 dioins yad Tubing
imension Component Component ) ) ) ) 9y b
ool A2 (Ball) (Cup) ool 4l oy ooliw anxl S L
o 5)llg, o (5)llg) 0335 yyes 4y il
(@) | (Sd o D
0 +0.025
S7 7.144 -0.025 0 6.9 2.0 4.5
0 +0.025
S13 12.700 -0.025 0 12.5 7.0 9
0 +0.025
S 19 19.050 -0.025 0 18.7 12.5 14
0 +0.025
S 29 28.575 -0.025 0 28.0 19.0 22
0 +0.025
S 35 34.925 -0.025 0 343 27.5 30
0 +0.025
S 41 41.275 -0.025 0 40.5 30.0 34
0 +0.025
S 51 50.800 -0.025 0 50.0 36.0 43
0 +0.035
S 64 63.500 -0.035 0 62.5 47.0 53
0 +0.040
S 76 76.200 -0.040 0 75.0 58.0 64
0 +0.050
S 102 101.600 -0.050 0 100.0 84.0 85

Testing of inner and outer components (ball and
cup) of spherical ground joints shall be carried out
according to ISO 641.

Based on table 1: ISO 641

5.8.3 If the dimensions of required ground joints

are different

with

this  Standard,

other

requirements shall conform with this Standard as
far as applicable.
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External diameter
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Fig. 5- DIMENSIONS OF SPHERICAL JOINTS
S99y sbJlail polio -8 i

53



IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.9 Requirements for Glass Tubing
5.9.1 Material

5.9.1.1 Tubing shall be made from borosilicate
glass complying with the requirements of
ISO 3585. It shall be as free as possible from
striate and other defects that may interfere with
vision or service, and shall be reasonably free from
internal striated.

Materials other than borosilicate glass is permitted
if not less qualification than the borosilicate glass.

5.9.1.2 Hydrolytic resistance

When the glass is tested in accordance with
ISO/R 719, the amount of alkali extracted from the
glass shall not be greater than 31 pg of Na,Og™
[31 microgram of sodium oxide (Na,O) per gram
of glass ] (see ISO 9803).

5.9.1.3 Thermal coefficient of expansion

The glass shall have a thermal coefficient of
expansion of (3.3 +0.1) x 10° K' over a
temperature range of 20 to 300°C (see ISO 3585
and ISO 4803).

5.9.2 Dimensions and tolerances

5.9.2.1 Diameter and wall thickness

Borosilicate glass tubing shall comply at all points
with the dimensions and tolerances given in table
17.

5.9.2.2 Length

Tubing shall be supplied preferably in lengths of
1.5 m.

5.9.2.3 Straightness

All tubing shall be straight within the limits on
bow given in table 18.

5.9.2.4 Ovality

At any cross-section of the tubing, the maximum
and minimum external diameters shall not differ
by more than 2% of the nominal diameter.
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5.9.2.5 Siding 05l &l s B-Y-4-0

The difference between the minimum and G 2 0 W o)l aneS g Aty Culs G Sl

maximum wall thicknesses at any cross - section 0SS el ) polie jlasls Lope
shall not exceed the following values:

- light wall tubing: 25% of nominal wall t0,laz soml Calies ao > YO (S o)la Ly -
thickness;

- medium and heavy wall tubing: 15% of

nominal wall thickness. Colded 0o )0 10 05K 5 lawgio o)l L alg) -

.O)L\? w‘
5.9.2.6 Conicity S o by oo £-Y-4-0
The conicity of the tubing shall not exceed the sty Sy b8 sle (5,llg; 5l wls Ayl (Sl by e
tolerances on external diameter. IRCLIEA S

TABLE 17 - EXTERNAL DIAMETER AND WALL THICKNESS

o lu Cwoliid g (g Jlad -1V Jgur

Dimensions In Millimeter ok Cons g polic
External Diameter Wall Thickness

9 A8 o,lus Cwlbus
6.0 0.4 1.5+0.2

7.0 0.4 1.5+0.2

8.0 £0.4 1.5+0.2
9.0+0.4 1.5+0.2
10.0 +0.4 1.5+0.2
11.0+0.4 1.5+0.2
12.0+0.4 1.5+0.2
13.0+0.4 1.5+0.2
14.0 £0.4 1.5+0.2
15.0+0.4 1.8+0.2
16.0 0.4 1.8+0.2
17.0 0.4 1.8+0.2
18.0 £0.4 1.8 £0.2
19.0 +0.4 1.8 £0.2
20.0 £0.5 1.8 +£0.2
22.0+0.5 1.8+0.2
24.0 £0.5 1.8+0.2

Based on table 1 : ISO 4803 ISO 4803 : \ Jgus wlwlyp

TABLE 18 - LIMITS ON BOW

Sowed dg9us - VA Jgu

Values In Millimeters oo s 9w olio
External Diameter Limits On Bow
S92 b5 T
Upto 6 0.9%
7to 10 0.7%
Above 10 0.5%
Based on table 2: ISO 4803 ISO 4803: Y Jgus wlwlyp

55



IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.10 Requirements Glass

Condensers
5.10.1 Material

for Laboratory

Material of laboratory glass condensers shall
comply with 5.1.3 and construction shall be
sufficiently robust to withstand normal use.

The extremities may be plain or fitted with
conical or spherical interchangeable ground glass
joint. In the case of plain extremities, the wide
end of plain-end condensers shall be fire-
polished, and the stem shall be either ground or
fire polished and if fitted with joints, the joints
shall comply with 5.8.

The drip tip at the lower end of the condenser
shall be cut off at an angle of not less than 30° to
the plane of right angles to the longitudinal axis
of the condenser.

5.10.2 Classification, types and dimensions of
laboratory glass condensers

Five types of condenser, of three classes,
according to design and the relative position of
the cooling medium, are specified, with the
nominal jacket lengths shown:

- Water jacketed condensers:

a) Liebig-West condenser: 400, 630 and 1000
mm;
(Dimensions of these condensers for above-

mentioned jacket sizes shall conform with
Sub-clause 8.1 of ISO 4799 or ASTM E 123).

b) Allihn condenser: 160, 250, 400 and 630
mm;
(Dimensions of these condensers, for above-

mentioned jacket sizes shall comply with Sub-
clause 8.2 of ISO 4799).

¢) Coiled distillate condenser: 160, 250, and
630 mm;

(Dimensions of these condensers, for above-
mentioned jacket sizes shall comply with Sub-
clause 8.3 of ISO 4799).

- Coolant-tube condensers:
d) Graham condenser: 160, 250 and 400 mm;

(Dimensions of these condensers, for above-
mentioned jacket sizes shall comply with Sub-
clause 8.4 of ISO 4799).
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- Double-action condensers:

e) Jacketed coil condenser: 160, 250 and 400
mm.

(Dimensions of these condensers, for above
mentioned jacket sizes shall comply with Sub-
clause 8.5 of ISO 4799).

5.10.3 Inscriptions

The following inscriptions shall be permanently
marked on all condensers:

- the nominal (jacket) length;
- the maker’s or vendor’s name or mark;
- the size of any ground joints.

5.11 Requirements for
Dropping Funnels

Separating and

5.11.1 Material and construction
5.11.1.1 Material shall be as specified in 5.1.3.

5.11.1.2 Dropping funnels if required shall be
supplied with a ground joint fitted below the
stopcock, complying with the requirements of
5.8.

Dropping funnels with a ground joint below the
stopcock if required shall be provided with a
pressure-equalizing tube placed at the back of the
funnel when it is in the position of normal use
with the handle of the stopcock on the right.

5.11.1.3 The scale of graduated dropping funnels
is placed centrally on the cylindrical part of the
funnel when it is in the position of normal use
with the handle of the stopcock on the right
graduation and figuring, shall conform with
5.1.11 to 5.1.15 inclusive.
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5.11.2 Types of funnels
5.11.2.1 Separating funnels

- Separating funnel (conical), nominal
capacity 25, 50, 100, 250, 500 and 1000 ml;

Dimensions of conical separating funnels for
different capacities shall comply with Sub-
clause 7.1 of ISO 4800.

- Separating funnel (pear-shaped), nominal
capacity 50, 100, 250, 500, 1000 and 2000 ml;

Dimensions of pear-shaped separating funnel
for different capacities shall conform with
Sub-clause 7.2 of ISO 4800.

- Separating funnel (Gilson type), nominal
capacity 50, 100, 250, 500, 1000 and 2000 ml;

Dimensions of Gilson type separating funnels
in respect to different nominal capacity shall
comply with Sub-clause 7.3 of ISO 4800.

5.11.2.2 Dropping funnels

- Dropping funnel (cylindrical), nominal capacity
25, 50, 100, 250, 500 and 1000 ml;

Dimensions of cylindrical dropping funnels in
respect to different nominal capacity shall
conform with Sub-clause 7.4 of ISO 4800.

- Dropping funnel, graduated (cylindrical),
nominal capacity 50, 100, 250, 500 and 1000
ml;

Dimensions of graduated cylindrical dropping
funnels for different nominal capacities shall
comply with Sub-clause 7.5 of ISO 4800.

5.11.3 Inscriptions

The following inscriptions shall be permanently
marked on all separating funnels and dropping
funnels:

- the nominal capacity, except for graduated
dropping funnels;
- the symbol cm?® or the symbol ml or mL;

- the maker’s or vendor’s name or mark.

58

b b £lgl Y-11-0
ouisS o g s —1-Y-11-0
YO ool LiglomS ¢ (g y5e) 0aisS o clacid -
i e Voo e g B0 YO N D
Lo ilnS 6l 00 isS lam by e slacid ola
VY o L gl ool e lize ol
256 1SO 4800 o ot
ool il ¢ (USS M) eusS o glacad -
f)'.‘.‘.‘.Jui.‘)“’YH’ 5\... Dee YO+ Nev D
Lo ialuS ol s las US55 slacid ol
Sylaitiwl 5IV-Y o8 a0 b Gl b alides ol
5L ISO 4800
B sl SolxS Gilson g coS o sload -
5%&_‘\‘... 9\... Do YO N
sl— Gilson gz oa S o> laca 3 olie
=2 ab Lo Bllhe Wb dlisee conl Gloiolus
056 1SO 4800 o ikl 5 Y-V
oWl b S Y-Y-11-0
B YO coml (iolouS ¢ (Glalgnl) cailSs slocad -
id (e Voo g Bee YO N
ol Gla il gl slailginl oailSy slacad olal
ISO 4800 o, laslw! 51 -V o3 an b sillas b calize
sl
ol pialS (Glalgal) Jloanj eailSs sl d -
id o Voo gBe e YO N e b
SlagialaS lp jban; Glalgisl 0ailSs slacad ol
SO skl 18-V 58 o b llae il calisee ol
sk 4800
b Al Y-11-0
bz lacad ) 2 Basle 45 @ Wb pj slaatsls
il a3l gy 0uilSe clacid 5 ouiiS

loan j oailSs slad lp i 4 (el (il -

eml LmL sl Lem® ols -
il b g oasS el pb L codle -



IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.12 Requirements for Laboratory Beakers
5.12.1 Material and construction

5.12.1.1 Beakers shall be made of borosilicate
glass of suitable chemical and thermal properties,

preferably of borosilicate glass 3.3 in accordance
with ISO 3585.

5.12.1.2 The glass shall be free from visible
defects and from internal stress which would
impair the performance of the beaker.

5.12.1.3 Hydrolytic resistance of beakers shall be
such that when tested in accordance with the
procedure and using the classification laid down
in ISO 719, the glass from which the beaker is
made shall comply with the requirements of class
HGB 1.

5.12.1.4 Thermal shock resistance of beakers
shall be in such a way that the glass used have a
coefficient of linear thermal expansion of 5.6 x
10°°C™" over the temperature range from 20°C to
300°C(see ISO 3819).

5.12.1.5 The design of the base shall enable the
beaker to have stability complying with 5.1.7.

5.12.1.6 Side

The side of the beaker shall be slightly flared near
the brim in a smooth and regular curve. The
diameter of the brim shall be of the order of 5 to
15% greater than the diameter of the body. The
edge of the brim shall be finished in a plane
parallel with that of the base.

5.12.1.7 Spout

The spout shall be shaped so that, when the
beaker is filled with water, the water may be
poured in a regular stream clear of the side of the
beaker. When the beaker is placed on a horizontal
surface and filling is continued beyond its
overflow capacity, the water shall first overflow
from the spout and not from any other part of the
brim.

5.12.1.8 Scale

Beakers may be provided with a scale, which
should approximately indicate the volume
contained in the beaker.

59

2 bo3T (gl i olol 1YY

il g olge 1-1Y-0

Lo S L olldawg e aiods 5l ol o i 1-1-1Y-0
5 Do 5 il oah a3l uilia @LA; s oot
ISO 3585 o lailiw b gollae ¥/ Sl g0 aiiecs

950 G 5 8 el 5l g )le b adeds ¥-1-1Y-0
Aol i gole I oaisS Jise

L ol glasss an ol i (BIGT Cwglia ¥-1-1Y-0
o ad, LS a o saos) 5 by, Lo il &S K
il o oolaiwl )50 did 00,5 0 503 ISO 719

b ansly cille HGBI oo, balpi b i

a3l 6 455 @ b i Sl S Sed Cglie F-1-1Y-0
b Gl blasil o b Gl ad) 5 an asd o5
FUPSRS PRI R P PP EURNCINE SN/ IV PR O
(SO 3819 a5 oS ol55) sl Lwguades

Solol 45 sl iS4 Wb do b 25k 8-)-17-0
Aol Lo V-0 oo b sllas |y o3y

oyl £-V-1Y-0

phie g Blo Lol SO L wb ad 4 Soop i ol
s 5l as 3 VO B0 ojlul b b ad Hhad 08 )8 L;I;U’Y S
ol b L sjlge slamio jo wb pio ad ol 15555 4

..\.M:lJ W) W‘Q}J

ooy abbe Y-1-1Y-0
A5 oLSin a5 0l o ool S (g j5b aul b, allad
Os phite oy o o 1) Ol Gl el 0ads Tl
i STy o, Ol 1S 0,5 o1 (25 o)l (55, &5 ol
O Gy e Sed B 0,5 5 50,8 18 il il o
Gy e i asles 1ol el O S o aalsl o 51Ol

ol ad 56,5 ise 6 as

GO a9y ooy A-Y-IY-0

l_u)m aS as S u,..ol) Gaidis; 00,5 b el oo b i
b LQQT 0950 x> 0diiS sl



IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.12.2 Types, capacities and dimensions

5.12.2.1 Types and required capacities for each
types are given below:

A) Low-form beaker with spout:

5, 10, 25, 50, 100, 250, 400, 600, 800, 1000,
2000, 3000 and 5000 ml.

B) Tall-form beaker with spout:

50, 100, 150, 250, 400, 600, 800, 1000, 2000,
3000 ml.

5.12.2.2 Preferred dimensions for each capacity
are specified in ISO 3819.

5.12.3 Inscriptions

The following inscriptions shall be permanently
and legibly marked on all beakers:

a) the nominal capacity of the beaker, for
example "100 ml" (or 100), and the scale if
marked on the beaker;

b) the maker’s or vendor’s name or mark;

¢) the type of glass, if not identifiable
otherwise.

In addition, each beaker shall bear an area with
a surface suitable for marking with pencil.
5.13 Requirements in Glass
Thermometers

for Liquid

5.13.1 General requirements
5.13.1.1 Glass

The thermometer shall be made of suitable
thermometric glass selected and processed so that
the finished thermometer shows the following
characteristics:

a) Stress in the glass of the bulb, capillary
stem and where appropriate, the protective
sheath shall be reduced to a level sufficient to
minimize the possibility of fracture due to
thermal or mechanical shock.

b) The bulb glass shall be stabilized by
suitable heat treatment to ensure that the
accuracy requirements of 10.1 and 10.3 can be
met.

¢) The legibility of the reading shall not be
impaired by diversification or clouding.
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d) The image of the meniscus shall be
distorted as little as possible by defects or
impurities in the glass.

5.13.1.2 Shape

5.13.1.2.1 The thermometers shall be straight and
their external cross-section approximately
circular.

5.13.1.2.2 The top of the thermometer may have
a plain finish or a glass ring or button. The outer
diameter of the ring or button shall not exceed
that of the stem.

5.13.1.2.3 For enclosed-scale thermometers, the
strip bearing the scale shall be of a material
suitable for the temperature to be measured and
compatible with the method of fixing the strip. It
shall be placed tightly against the capillary tube
inside the sheath and shall be firmly and securely
fastened at the top of the thermometer. A suitable
method of fixing is by fusing a glass tube or rod
to the sheath and to the upper end of the strip
bearing the scale, while the lower end of the strip
shall be freely held in a suitable saddle.
Alternatively it shall be fixed inside the sheath in
any other suitable manner that also allows for
differential expansion.

5.13.1.2.4 The inside of the capillary tube shall
be smooth. The cross-sectional area of the bore
shall not show variations from the average greater
than 10%. The size of the bore shall be such that
when the temperature is rising at a specified
uniform rate, any jumping of the meniscus does
not exceed a specified proportion of the
graduation interval.
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5.13.1.2.5 No expansion or contraction chamber
or other enlargement of the bore shall be so
located as to produce any variation (greater than
that permitted in 5.13.1.2.4) in the cross-section
of the capillary tube in the scale ranges, and
unless otherwise specified (see 5.13.1.2.6 and
5.13.1.2.7) there shall be at least 5 mm of
unchanged
enlargement of the bore and any adjacent scale
line. In the case
thermometers no variation (greater than that
permitted in 5.13.1.2.4) in the cross-section of the
capillary tube is allowed between the immersion
line and the first scale line above it.

capillary tube Dbetween any

of partial immersion

5.13.1.2.6 To minimize the effect of being
accidentally overheated, and to provide for the
exceptional case of a thermometer whose
temperature range is below ambient being stored
at ambient temperature, an expansion volume
shall be provided at the top of the capillary tube.

This volume should preferably consist of an
expansion chamber with at least 10 mm of
unchanged capillary tube between the highest
scale line and the commencement of the widening
of the capillary tube. Such a chamber shall be
pear shaped with the hemisphere at the top. The
approximate capacity of the expansion chamber
shall be specified in terms of either the equivalent
length of capillary tube or the corresponding
temperature interval. In the case of gas filling, the
expansion volume may consist of at least 30 mm
of unchanged capillary tube above the highest
scale line.

5.13.1.2.7 Contraction chamber

To prevent the liquid withdrawing into the bulb
during storage or to allow the inclusion of an
auxiliary scale, a suitable contraction chamber
may be provided.
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5.13.2 Specification of dimensions

The following dimensions of the thermometers as
well as the condition of immersion will be
specified in requisition, which may be chosen
from ASTM E 1-05 :

a) total length;

b) bulb length;

¢) scale position;

d) scale length;

e) depth of immersion;

f) diameter of stem or sheath;
g) external diameter of bulb.

In the case of absence of such information, the
supplier shall inform the Company of the above-
mentioned dimensions before delivery.

5.13.3 Liquid filling

The general requirements for the liquid filling
shall include the following:

5.13.3.1 There shall be no freezing or partial
freezing of the liquid filling throughout the
temperature range under the pressures prevailing
in the thermometer.

5.13.3.2 The liquid shall be free from any
contamination likely to interfere with the proper
functioning of the thermometer.

5.13.3.3 The liquid shall be Mercury or alcohol as
required. For liquids which wet glass, additional
requirements are as follows:

a) The physical properties of the liquid shall
be such as to ensure that the drainage time
when the thermometer is cooled, is within
specified limits.

b) If the liquid is artificially colored, a light-
fast dye which does not stain the glass shall be
used.
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5.13.4 Gas filling

When gas filling is employed above the liquid
filling, a dry gas shall be used at a pressure which
raises the boiling point of the liquid sufficiently.
In the case of mercury filling the gas shall be
inert.

5.13.5 Accuracy
5.13.5.1 Instrument error

The maximum permissible instrument error shall
be specified and should not be more than one
scale division when the thermometer is in a
vertical position and at the prevailing atmospheric
pressure under the conditions of immersion and
average emergent liquid column temperature
specified for use.

Note: For thermometers having scale divisions of
0.01, 0.02 or 0.05°C or indicating temperatures
above 300°C or below -38°C a larger error is
permitted. In this case the Company shall be
informed before delivery.

5.13.5.2 Change in zero indication

After being subjected, under precisely defined
conditions of test (see Annex A, Clause A.2 of
ISO 386), to a temperature corresponding to the
highest scale reading, the change in the indication
corresponding to a temperature of 0°C or other
reference point, measured according to the
conditions of test, shall not be greater than that
specified or declared by supplier.

5.13.6 Marking

The scheme of graduation, figuring and
inscriptions shall comply with ISO 386.
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5.14 Requirements for Hydrometers

5.14.1 Specific gravity meter (pyknometer)

Two types of pyknometers, namely tubular type
and flask type pyknometers may be required.

5.14.1.1 Special for tubular

pyknometers

requirements

5.14.1.1.1 Nominal capacities and dimensional
requirements

Tublar pyknometers shall comply with the
approximate requirements shown in table 19.

b o cdale CblJIF-0

(FhogSn) oig b goow JB2 1-1F-0

5l adsl slo pls an ohig i (JBa £ 50 Conl (Soe
Bb 5L 0,90 (S

659 Sl g Kz 0319 ol 1-1VF-D
sl

olasl lal 3l 5 sl b iy LS 1-1-1-1F -0

L anl ladgd oiag sle g JB Gl p3¥ il
ules Caillas VA Jgam 5 o ol Lt w5 Lelyl

TABLE 19 - DIMENSIONAL REQUIREMENTS FOR PYKNOMETER TUBES
sldyl ey slo g JBg s polie SLIII -1 Joux

Characteristics Type 1 (Lipkin ) Type 2 (Sprengel)
Oluogas (See Fig. 7) (See Fig.8)
(Lipkin) \ gg (Sprengel) ¥ g4
(VI 4 05 olS0) (A S5 & 0ss o0)
Nominal Capacity, ml 1 2 5 10 5 10 25
Difference Between Actual Capacity And Nominal
Capacity, max., ml +02 | 03 | +05 | =1 +0.5 +1] +2
Sl e ainin el (oS g i (Hly GlolS o Ol
Maximum Mas/s (1n?lu?tng ?ap for Type. 2,if ﬁtt?d),g:. N 30 30 30 30 " 30 40
e (Ol b ©jyge 3T 95 Gl (98 Jold) ain o>
Overall Height, A,mm 1755 90 105 120
Forhen A (5 ol o gl )|
Height Above Scale, B, min.,mm 40 — — —
Sroda B ot 400 oY aneS gl
Height From Bulb To Scale, C, min.,mm 5 - - -
Forkee Ceganany 035 b ()35 5l aneS elis)|
Distance Between Centers Of Vertical Limbs, D,mm 28 2 10 13 16
oo Digogas o Bl 1,0 oy el
Length Of Side Arms, E,mm - 40 45 50
Forkeo B il slagil Jbo
External Diameter Of Tubing, F, mm 6 6 6 6
Fozkeo Fdo ) g5 5l
Internal Diameter Of Tubing, G, mm 1£0.1 1.5 1.5 1.5
Forkee G ilo algl g0 yla8
Length From Bottom Of Bulb To Zero Graduation Line, H, mm 40 - -— -—
sockes Hogasy anj o b3 b ()35 o5 5l alols
Length Of Bulb, H,mm - 60 75 90
sk H (50 Job
External Diameter Of Bulb, J,mm 11 14 20 25 12 17 22
Fozleo J 330 (g S

Based on table 2 : ISO 3507
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5.14.1.1.2 Material

Pyknometers shall be made from glass of
hydrolytic class not lower than HGB3 according
to ISO 719, with a coefficient of thermal
expansion not exceeding 3.3 x 10 °C™.

Note: This includes borosilicate glass 3.3
according to ISO 3585.

Pyknometers shall be as free as possible from
visible defects and reasonably free from internal
strain. Stoppers or taps shall be made from glass
having similar thermal properties to that used for
the pyknometers to which they are fitted.

Slgo ¥-1-1-1F-0

Ol GBIGT 00, o5 gl adnd 5l Wb oy slogin JEe
blosl cuys 5 wils S HGB3 5 ISO 719 &b
oady axtle wleti jolw YV °C T 1 T Sl
sk

SlSlg g adecd Jols ISO 3585 5.k pligyaloly
il TIY

ST bl 5l s)le el 9 bl oy sl i JS
L Lagbg o aidl (ASls (26,5 (g (Jsine job 4
sl Shg el ans 5l ool colaiul 0,50 sl o
oy aslw 059 sle To— gsll.§.> il sl L;)Lo)f

TUBULAR PYKNOMETERS

Sl o9 s T S

" :a' iﬁ:

&

s s

. In
2 10 mi|

Fig. 7- TYPE 1 (LIPKIN)

(LIPKIN) ) g4 -V S0
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5.14.1.1.3 Shape

Shapes and forms of different parts of tubular type
pyknometers are given in Figs. 7 and 8.

Pyknometer of type 1 shall have an oval bulb, as
illustrated in Fig. 7, which merges gradually into
the tubes at each end. Pyknometer of type 2 shall
have a cylindrical bulb, with tapered ends which
merges gradually into the adjoining tubes

All tapered portions of pyknometers shall be
smoothly formed so as to avoid sharp shoulders
which could entrap air bubbles.

The two ends of the tublar pyknometers shall be
finished square with the axis of the tubes and
smoothly fire-polished without constriction.

Type 2 (Fig. 8) pyknometers may, if required, be
fitted with ground - on caps at the ends of the side
arms and comply with additional requirements
stated in clause 7.4.4 of ISO 3507.

The joints of pyknometers shall conform with 5.8.

5.14.1.1.4 Graduation lines

Graduation lines shall be clean, permanent,
uniform lines of thickness not exceeding 0.3 mm.

All graduation lines shall lie in planes at right
angles to the axis of the tube on which they are
situated.

5.14.1.1.4.1 Type 1(Fig. 7) pyknometers shall
comply the requirements given below:

A) Position of scale

Each vertical arm of the pyknometer shall have
a graduated scale of length 8 cm divided into
millimeters. The two scales shall be on the
same level when the pyknometer is in a
vertical position. Dimensions limiting the
position of the scale are given in table 19.

68

IS Fo1-)- 1P -0

g5 oy sloginw S Glize sla s jall 5 JSo
sl 0 0ols HLas A oV gla S o gl

e e o5 O Sy bl b ) ggi ok e JB
A aS el cowl sai oole Hlas YV S o 4 glassS
il oad (S b L g iy 8 s Ayl slosil o 0 gy
L sl gl (550 So s b Y g8 ohas o S5
Gy ladlg) )0 70,05 4 a5 0l saigh SO,L slalp]
il ond Sy ol b g ad g3

9ol iy sl JL o oL sle 25w 4en
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B) Length of graduation lines

The long lines representing each centimeter
shall either extend completely round the
circumference of the tube or leave a gap not
exceeding 10% of the circumference.

The length of the medium Ilines midway
between the long lines shall be at least one-
quarter of the circumference of the tube.

There shall be four short lines between
consecutive long and medium lines, each of
length at least one-eighth of the circumference
of the tube.

The short and medium lines shall appear
centrally down the front of the two tubes when
the pyknometer is viewed in a vertical position
with the bent arm to the left.

C) Figuring of graduation lines

The two scales shall be numbered with figures
representing centimeters from 0 at the lowest
long line to § at the top.

The figures shall be placed immediately above
the long lines to which they refer and slightly
to the side of the shorter lines, as indicated in
Fig. 7.

5.14.1.1.4.2 Type 2 (Fig. 8) pyknometers shall

have a single graduation line completely

encircling the arm which is not provided with a
jet. This line shall be placed not less than 5 mm
from the point where the tube begins to bend and
not less than 20 mm from the open end of the
tube.

5.14.1.1.5 Inscriptions

The following inscriptions shall be permanently
marked on all pyknometers:

"~"

a) the symbo to indicate that the capacity
is approximate and not accurately adjusted,
followed by a number to indicate the nominal
capacity;

b) the symbol "ml" or the symbol "cm®*" to
indicate the unit of volume;

¢) as an alternative to inscriptions (a and b), or
in addition to them, a figure showing
determined capacity to the nearest 0.001 ml
together with the temperature at which this
determined capacity applies, for example
"49.813 ml at 20°C".
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d) the abbreviation "In" and "20°C" to indicate
that the pyknometer is intended to contain its
nominal capacity at 20°C.

e) the type of glass used or its coefficient of
cubical expansion;

f) the maker’s or vendor’s name or mark;
5.14.1.2 Special requirements for flask type
pyknometers

5.14.1.2.1 Nominal capacities and dimensional
requirements

Pyknometer flasks shall comply with the
approximate requirements shown in tables 20 and
21.
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TABLE 20- DIMENSIONAL REQUIREMENTS FOR PYKNOMETER FLASKS TYPES 4 AND 5

O gF glgloig b g J& Glp polio Sbll-Ye Joux

Type 4 Type 5
(Reischauer) (Hubbard)
(See Fig. 10) (See Fig. 11)
Characteri?tic feg deg
Slpogas Reischauer Hubbard
() (,Lg2)
(Ve S @ oS oK) N S5l wss oK0)
Nominal Capacity, ml 10 25 50 100 25 50
Difference Between Actual Capacity And Nominal Capacity, max., ml +1 +2 +3 +3 +2 +3
Maximum Mass Including Stopper, g 20 25 30 50 40 60
P hey® Jolo oy i
Height To Top Of Neck, A ¥, mm= 110 120 135 150 45 63
= ouleo A go)f YL gl )|
Diameter Of Body, BY , mm= 33 40 50 60 40 45
= rocke B wiy s
Diameter Of Base, C”, mm= 23 27 35 40 28 29
= foekes FC )l ,Lad
Height Of Stopper, E¥, mm= -- 26
= forkes UE g0 glis)
External Diameter Of Neck, F, mm= 8 - -
= fracles F 50,5 g 51
Bore Of Stopper, G, mm= - 2
=k G g s g SIS
Internal Diameter Of Neck, G, mm 2.2t03.1 -- -
Fozkeo lG 35 (Fgyo Ges
Depth of concavity in stopper, K, mm= - 23
= yorlie ‘K=&%)° 2 (S8 5l Bes
7/11 or 7/16 24/10 or 24/12

Neck Socket Grinding” & 08,55 oolow auls 595

a)These dimensions are appropriate to the preferred
shapes of pyknometers illustrated in figures 10 and 11
but will vary if other suitable patterns used.

b)In accordance with ISO 383.

Based on table 3 : ISO 3507
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TABLE 21- DIMENSIONAL REQUIREMENTS FOR PYKNOMETER FLASKS TYPES 3 AND 6

F oYV elgl S ohg g JKa lp g pole Sl =YY Jguo

Characteristic

Gay-Lussac (Slw of 5) ¥ g9

Type 3 (Gay-Lussac)
(See Fig. 9)

(A S5 4 usS ol55)

Type 6 (Ground-In

Thermometer)
(See Fig.12)

oy g JE2)P £

(5l gowlos

(Y U8 @ oS oK)

Nominal Capacity, ml

10

25

50

100

10

25

50

100

Difference Between Actual Capacity And
Nominal Capacity, max., ml

[[98)

Maximum Mass Including Stopper, g
P i Jold iy o>

10

15

20

25

30

35

55

25

30

45

60

Height ToTop Of Neck, A”, mm=
o sleo (A (o 5 SV glis)

30

35

45

50

60

75

90

52

60

72

90

Diameter Of Body, B, mm=

oo shea B aiay

15

18

22

27

37

47

57

27

37

47

57

Diameter Of Base, C*, mm=

o oo (0 il o

15

16

18

22

30

36

42

22

30

36

42

Height Of Stopper, EY, mm=
o oo UE (g0 glis)

External Diameter Of Neck, F¥, mm=
b = . -

Bore Of Stopper, G, mm=
o a7 G gy o g L8

Internal Diameter Of Neck, G¥, mm

Fo b (TG 05 Gy b

1.5

1.7

Top End Diameter Of Neck Grinding, mm
o oo t03,5 osliis 53,5 (VU slgz

7.5+1

10+1

Minimum Length Engagement Stopper In
Neck” , mm=

o i dTep8,5 30 g p0 keS8 50 Jobo

11

13

7/16

Neck Socket Grinding® (for thermometer)
‘(ﬁoa; 03,95 60laws dwls

10/19

Neck Cone Grinding®) (side tube)
(5l €05 03,55 ool auls

7/16

Total Length Of Thermometer, mm=

o s ibes S Jsbo

135

145

155

170

a) These dimensions are appropriate to the preferred
shapes of pyknometers illustrated in figures 9 and
12 but will vary if other suitable patterns are used.

b) Interchangeable grinding is not suitable for the

neck and stopper of type 3.
¢) In accordance with ISO 383.

ools lid oy o miw JB> vz sl b @ ol ol (&
sle 7ok 5l eolaiul &jae,0 g o)ls elaml VT 4 LIS o 0uls

S,5 daler w0 caslie

S Gy 9 005 lr s BB 053 ool Jlail (@

ISO 383 L, ailks (z

Based on table 4: ISO 3507
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PYKNOMETR FLASKS
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Fig 9- TYPE 3 (GAY-LUSS Fig 10- TYPE 4 (REISCHAUER)
(GAY-LUSSAC) Y g4 -8 JSCi (REISCHAUER) ¥ g4 —V+ JSC&
Note: For definition of symbols see table 20 Yo Jsos 4 oS oS5 lasles iy sl 55910
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PYKNOMETR FLASKS
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Note: For definition of symbols see table 21 VY Jguz 4 0is ol oled g 25 (sl 255910k

74



IS

Dec. 2008/ \YAY o

IPS-M-GN-170(2)

5.14.1.2.2 Material

Material of flask type pyknometers shall comply
with 5.14.1.1.2.

5.14.1.2.3 Shape

Shapes of the four types of pyknometer flasks
shall be generally as shown in Figs. 9, 10, 11 and
12 and the followings are required:

a) Stability of flask type pyknometers shall
comply with Clause 5.1.7

b) Pyknometers of types 3, 4 and 6 should
preferably have a body shape similar to that
shown in Figs. 9,10 and 12 in which the plane
of maximum diameter is at approximately one-
third of the distance from the base to the
bottom of the neck.

¢) Pyknometers of type 5 shall have a body
shape as shown in Fig. 11, in which the upper
end of the conical portion merges smoothly
with the neck without a sharp shoulder. The
radius of curvature between the lower end of
the conical portion and the base shall not be
less than 5 mm.

d) Pyknometers of type 6 shall have a capillary
side tube smoothly fitted to the body at an
angle of approximately 90°. The upper part of
the capillary side tube shall be positioned
parallel to the vertical axis of the pyknometer
body. The outer diameter of the capillary side
tube shall be approximately 6mm and the
upper end shall be ground to a flat surface of
approximately 6mm.

e) The top of the flask type pyknometers shall
be so that there is no channel in which liquid
can lodge between the stopper and the neck of
the bottle.

5.14.1.2.4 Graduation lines

Graduation lines shall be clean, permanent,
uniform lines of thickness not exceeding 0.3 mm.

All graduation lines shall lie in planes at right
angles to the axis of the tube on which they are
situated.

Adjustment and reading of meniscus of liquid
shall be performed according to clause 5 in
ISO 384.

The neck of the type 4 pyknometer shall have a
ring mark of thickness not exceeding 0.3 mm. The
neck of the pyknometer shall have, in addition, a
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graduated scale of length 2 cm divided into
millimeters. There shall be at least 5 mm of the
tube of uniform bore above and below the
graduated scale before the tube starts to expand.

The length and sequence of graduation lines shall
comply with the requirements of the first three
paragraphs of 5.14.1.1.4.1-b. The placing of the
lines shall be as indicated in Fig. 10

5.14.1.2.5 Inscriptions shall be as given in
5.14.1.1.5.

5.14.2 Requirements for density hydrometers
for general purposes

5.14.2.1 Material and workmanship

The bulb and stem shall be made of transparent
glass as free as possible from stress and visible
defects and shall have a coefficient of cubical
thermal expansion of (25 £2) x 10° °C"' (see
ISO 4801 and ISO 649-1).

5.14.2.2 Graduation lines

5.14.2.2.1 Graduation lines shall be of uniform
thickness not exceeding one-fifth of the distance
between the centers of adjacent scale lines or 0.2
mm, whichever is less.

The short, medium and long graduation lines shall
extend, respectively to at least one-fifth, one-third
and one-half of the circumferences of the stem.

Graduation lines shall comply with all applicable
requirements given in 5.1.11.

5.14.2.2.2 Sequence of graduation lines shall be as
below:

a) Hydrometers scales whose smallest interval
is 1 kg/m® or 0.001 g/ml shall comply with
5.1.13.1;

b) Hydrometers scales whose smallest interval
is 2 kg/m%or 0.2 kg/m’ or 0.002 g/ml or 0.0002
g/ml shall comply with 5.1.13.2.

¢) Hydrometers scales whose smallest interval
is 5 kg/m?® or 0.005 g/ml shall comply with
5.1.13.3.
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5.14.2.2.3 Figuring of graduation lines shall
comply with 5.1.14 plus the followings:

- The highest and lowest graduation lines of
the nominal limits shall be figured in full.

- For density values expressed in grams per
milliliter, the decimal sign shall be included for
numbers expressed in full, but may be omitted
from abbreviated numbers.

5.14.2.3 Series and dimensions

The series of density-meters which may be
required is given in the column 1 of table 22.

The dimensions of the density-meters shall
conform with the requirements given in table 16
plus the following:

- the cross-section of the stem shall remain
unchanged for at least 5 mm below the lowest
graduation line on the scale;

- the stem shall extend unchanged in diameter
at least 15 mm above the uppermost graduation
line on the scale;

- no hydrometer shall have a stem of diameter
smaller than 4.0 mm.
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TABLE 22 - PRINCIPAL REQUIREMENTS FOR SERIES OF HYDROMETERS

@Lw clals ‘SL&: S ‘5|}.3 «5]"" QLo‘}" -Yy Jg-\-’?

VOLUME EXTENSION OF
NOMINAL NUMBER OF SCALE MINIMUM BULB BELOW SCALE AT EACH MAXIMUM
MAX. RANGE OF DIVISIONSx VALUE SCALE DIAMETER LOWEST END BEYOND PERMITTED ERROR
SERIES TOTAL EACH OF THE SCALE LENGTH O35 ylad GRADUATION UPPER AND AT ANY POINT ON
b g LENGTH HYDROMETER INTERVAL (NOMINAL LINE OF LOWER NOMINAL THE SCALE
digion Jgb JURPEON PRTIN 4 X 00 5 (5 Uppommandiy 3la RANGE) NOMINAL LIMITS 39 jle ducioy sllas
s . . AoroS RANGE 51,8 Lyl y )0 00 55 by .
ot s cilé 05 5 03 lodio w5 Jsb 0 ol Pk 2 005 B 0555 59y 1 abaii b
05 POl g YL el 39
uF Gy e
(ool 0 )
0 yunS 4 g1 yo
60-»)‘
min. max. min. max.
“.'1."“‘5 Ul "4".."“‘: ]
mm kg/m3 g/ml kg/m3 g/ml mm mm mm ml ml GRADUATION LINES kg/m3 g/ml
NI eSS 2eS eSS o ooy 05 Feosleo Feake | ek | e | e o 4 j byl o S kS 25
L20 335 20 0.020 100x 0.2 100%0.0002 105 36 40 108 132 5to 10 +0.2 +0.0002
L50 335 50 0.050 100x 0.5 100x .0005 125 23 27 50 65 2t05 +0.5 +0.0005
M50 270 50 0.050 50 x 1 50 x 0.001 70 20 24 30 45 2to5 +1.0 +0.001
M100 250 100 0.100 50 %2 50 x 0.002 85 18 20 18 26 2to5 +2.0 +0.002
S50 190 50 0.050 25 %2 25 % (0.002 50 18 20 18 26 2 or3 +2.0 +0.002
slo s SPECIAL
o315 2 SUB- SERIES
L50SP 335 50 0.050 100x 0.5 100x .0005 125 23 27 50 65 2to5 +0.3 +0.0003
MS0SP 270 50 0.050 50 %1 50 x 0.001 70 20 24 30 45 2to5 +0.6 +0.0006
S50SP 190 50 0.050 50x1 50 x 0.001 50 18 20 18 26 2o0r3 +1.0 +0.0010

Based on table 1 & table 2 : ISO 649-1
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5.14.3 Requirements for alcoholmeters

Alcoholmeters shall comply with pertinent
requirements given in Sub-clause 5.1 of this
Standard plus the requirements given in ISO 4801.

6. TESTS AND CALIBRATIONS

Tests and if required calibrations shall be made at
the manufacturer’s work.

The  supplier/manufacturer  shall  maintain
appropriate inspection and test records to
substantiate ~ conformance  with  specified

requirements.

Calibration certificate shall be included:

Test and calibration records shall be legible and
relevant to product involved.

Supplier/ manufacturer shall submit to purchaser
the test and calibration records (in ........ copies) on
completion of tests.

7. DOCUMENTS
7.1 At Quotation Stage

Documents to be submitted by manufacturer/
supplier shall give the following as complete:

- report of experience,

- drawings and documents which define the
technical data of required commodity(ies),

- list of tests and calibrations which may be
made on his work,

- complaint and compensation policies,

- declaration of any certificate from any
impartial laboratory "if any".

7.2 At Ordering Stage

- a copy of test and calibration certificate;
- Quality assurance certificate;
Note: All documents shall be in English language.

8. CONFLICTING REQUIREMENTS

In case of conflict between documents relating to
the inquiry or Purchase Order following priority
of documents shall apply:

First priority: Purchaser order
attachments) and variations thereon.

(including
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Second priority: Data-requisition sheet and
drawings.
Third priority: This Standard.

9. PACKING AND PACKAGING

9.1 Laboratory glasswares shall be packaged in
away to avoid damage in transit.

9.2 Packages shall display the quantity of
commodities and trade mark (identification mark)
of manufacturer.

9.3 Packages shall have the Company name and
full address of Company.

9.4 Packages shall have the word "BRITTLE" and
the sign in all side surfaces as well as the sign
which points to the top of the package.

10. INSURANCE

The insurance shall be carried out exactly as
Company Purchaser Order.

11. SHIPMENT

11.1 It is desired that the whole commodity and
related accessories are shipped at one batch.

11.2 The greatest care must be taken to ensure that
shipping and associated documents with exact
description for customs release are accompanied
with the shipment.
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APPENDICES
APPENDIX A

DATA SHEET FOR LABORATORY GLASSWARES

NAME OF COMMODITY: ..oiiiiiiiiiiiiiiiiiiiiiitieiitieiiieieretetaciesassssacsessssssssssssssssssasnses
CAPACITY : coeieririinninnnensnessnsssnssssesssssssessssssssssssssssssssssssssasssssssssssss s sssssssssssssssssssssesssssssssnsns

TYPE OF COMMODITY : ...ccouiiiinrinrunsessensnnssessessenssessessessassasssssssssassssssssssssssssssssssssssssssassssnsns
CLASS OF ACCURACY : couiiirnresenssnssesaesssssssssessassssssessssssssasssssssssasssssssssssssssssssssasssssssssassss

GLASS TYPE: (IF OTHER THAN THAT SPECIFIED IN THIS STANDARD)
THE GLASS NEEDS TO BE ALKALI RESISTANT:

NO O YES (]
CLASS A, O

IF THE REPLY IS YES THE CLASS OF ALKALI RESISTANT: CLASS A, O

CLASS A; O
(SEE 5.1.3)
STOPCOCK "IF ANY" INTENDED TO BE USED:
WITH GREASE 01  WITHOUT GREASE O
IF ANY JOINT INTENDED TO BE USED IT SHALL BE:
CONICAL JOINT O
SERY OF JOINT K, 0 KO , KsO ANDKgO

OR SPHERICAL JOINT [
ANY OTHER REQUIREMENTS

-----------------------------------
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