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INTRODUCTION
TEC 9 gives guidance to bottlers, packers, merchants and users in the broadest sense of glass containers,
glass container manufacturers, associated equipment suppliers and closure manufacturers.
Part One - 	 e
 xplains the principal technical terms used in glass container manufacture, in filling and
packing operations.
Part Two - 	deals with glass container design and specifications detailing the main factors the designer
must take into consideration when preparing a design.
Part Three - d
 etails the usual controls carried out during manufacture of the glass containers with particular
reference to the variations and tolerances normally allowed.
Part Four - m
 akes recommendations to packers regarding the handling and treatment of glass
containers.
Part Five -

discusses the glass packaging of hazardous substances.

Part Six -

 utlines the special considerations which must be taken into account where glass aerosols
o
are used.

Although the contents are in no way mandatory, the aim of this booklet is to give guidance to all concerned
regarding the manufacture and use of glass containers made by conventional techniques and covering the
normal methods of filling and distribution. If it is intended to depart from normal practice, either in container
design or manufacture, or in filling, packaging, distribution or marketing, then any necessary additional
control and precautions must be discussed between all the parties involved.
The document also addresses the responsibility of glass manufacturers regarding legislation such as the
Health and Safety at Work Act 1974 and the Consumer Protection Act 1987. The latter provides that a
product is defective when its safety is not such as persons are generally entitled to expect. When deciding
whether a product is defective, the way in which the product is marketed, the instructions and warnings
accompanying it, and what might reasonably be expected to be done with it, are all to be taken into account.
It is for this reason that all refillable containers designed since March 1988 indicate, either by words or
signs, that they are refillable and users of glass containers are recommended to consider incorporating
words such as “do not re-use” on labels of all non-refillable containers. This is to try to prevent misuse
of such containers for purposes for which they were not designed. Particularly in the case of carbonated
beverages, British Glass recommends that all packages for carbonated products, whether they be metal,
plastic or glass, should carry a guidance note to advise the retailer and consumer that the contents of the
package are pressurized and should be handled with care.
For containers used specifically for carbonated beverages, a separate document, TEC 7 : Strength and
Performance Standards for the Manufacture and Use of Carbonated Beverage Containers, is also available
from British Glass.
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Part One
DEFINITIONS OF PRINCIPAL TERMS USED
Annealing - The slow and controlled cooling of containers so that thermal stresses and strains within the
containers are gradually relieved. The amount of residual stress, known as the temper, is assessed by
optical comparison with a number of standard strain discs.
Bi-directional accumulator table - (sometimes referred to as a surge table) - Wide, mechanically driven
conveyor at right angles to the flow of containers. A trip switch sets the conveyor in reverse motion to
take off an overflow of containers. Similarly, a second switch sets the conveyor in forward motion to feed
containers back on to the line when it starts to run empty.
Cage pallets - Rigid rectangular containers of wire mesh, sometimes used for the transport and retail selfservice of filled containers. These are little used for glass containers because damage may be caused to
the glass and safety may be prejudiced
Carbonation level - The carbonation level is the number of volumes of CO2 gas dissolved in one volume of
liquid, measured under equilibrium conditions. Alternatively, it can be expressed in grams of CO2 per litre.
Carbonated beverage - This is a beverage where the carbonation level exceeds I vol. CO2.
Change parts - Machine parts such as worm feeds, star-wheels, guides etc. that are changed to cater for
different container sizes.
Dead plates - Flat sheets, usually metal, bridging gaps between conveyors or between conveyor and
machine.
Drop-end tray - Open top tray with ends folded in such a way that they can be opened and the containers
pushed out.
Headspace - The space within a container designated to be left unfilled and expressed in ml.
Imperfection - A container which departs from the normally accepted commercial quality.
Internal pressure resistance - This is the amount of internal pressure which the container can withstand
without breaking when tested hydraulically under standard conditions (20oC AGR ramp tested – 1 min.
duration).
Internal pressure generated by the product - This is the pressure generated by a carbonated beverage
at 20°C or under increased temperature or propellant gases.
Lane or line dividers - Guide rails or mechanism diverting containers into different conveyor lines.
Mechanical strength - The resistance of the container to external forces is assessed in two ways:
• Vertical/horizontal load strength - The load which the container can withstand when tested under
specified conditions.
• Impact strength - The stresses produced by impact can effectively be simulated in a dynamic
test in which the container is squeezed between a pair of rollers pressed together with a known
force.
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Minimum test value - The minimum test value specifies the non-conformance level below which resampling or corrective action is instituted immediately to reverse a trend towards substandard containers.
Mould cavity number - The mould cavity number is the code number, usually on the bottom or lower side
wall of the container, which enables a particular container to be identified with the individual blow mould
from which the container is produced, normally identified numerically or by binary code.
Non-refillable container - A container designed with strength characteristics for a single filling only, after
which it should be disposed of safely.
Refillable container - A container designed with strength characteristics allowing it to be filled for a second
time.
‘Round’ of containers – A ‘round’ of containers represents one container from each mould cavity on the
glass forming machine.
Shift - A shift is the continuous period of time, during which an operator or tester is at work.
Substandard test level - A standard below which the container will not perform satisfactorily.
Surface treatment - This is a coating, or more usually a combination of coatings, applied during
manufacture, sprayed on to the containers or applied as a vapour through which the containers have to
pass. Its function is to assist in maintaining the mechanical strength of the container by reducing friction
and therefore abrasion during handling. There are several coatings available and the choice will depend
on the service conditions of the containers and the extent of protection needed.
Test frequency - The frequency needed for each test depends on the type of test itself, prior knowledge of
the likely rate of variation of the property being measured, and up-to-date knowledge of how the property is
actually varying at the time. It is normal and good practice to increase the frequency when unusual variation
is being encountered and to decrease it again when the test measurements have been running steadily
for some time.
Thermal shock resistance - This is the sudden temperature change that a container can withstand without
breaking when tested under the conditions stated in Part Two 2(a)
Unscrambler table - Moving slat conveyors or a large rotating disc forming a table from which containers
are automatically led on to the filling line.
Vacuity - The headspace expressed as a percentage of the nominal volume of the contents.
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Part Two
GLASS CONTAINER DESIGN
1. Design Characteristics
Glass containers are capable of being designed to a wide variety of shapes and sizes corresponding to
both functional and marketing requirements. Despite the range of shape possibilities, the designer will
work within constraints for strength and safety. Carbonated beverage containers will always have a circular,
or nearly circular, cross section but containers whose contents are at atmospheric pressure are not subject
to that particular constraint. Even so the designer will always strive for uniformity of glass distribution by
making cross sections as smooth and rounded as they can. Designers will also have due regard to the
centre of gravity and the size of the base to ensure good stability and, for the same reason, the base will
always be slightly concave.
Three-dimensional computer-aided design systems are in daily use in many glassworks; they are
particularly valuable in ensuring coherent and reproducible geometry where complex and non-round
shapes are involved.
So the traditional problems of trying to understand and interpret conventional specification drawings
which only show rudimentary information about curved surfaces are avoided. When linked to computeraided manufacture, the same basic 3D geometry is used to construct the mould cavities and the need for
patterns, templates and models is completely eliminated.

2. Design Evaluation
Several methods are used to verify that a new design of glass container will safely withstand the various
stresses liable to be encountered during service. Much can be done by critical comparison of a new design
with similar ones established and proved in the past. Modern methods of computer stress analysis and
physical measurements with strain gauges are also becoming available. But as the conditions and hazards
of service can never be fully quantified the basic method is to carry out physical tests on sample containers
from a trial manufacture. Sample containers are also available to the packer so that they too can satisfy
themselves that the total requirements are met. The types of test and their severity will aim to establish a
satisfactory safety factor between the maximum stresses expected in service and the minimum strength of
the container; the glass manufacturer will usually choose from the following:
(a) Thermal Shock
	If the containers are to be subjected to sudden temperature changes during processing, samples
are subjected to a hot-to-cold thermal shock test. The temperature difference applied in the test is
chosen according to the conditions of use; a downward differential of 42° C is satisfactory in most
situations. The test samples are immersed in a hot water tank so that they are completely filled with
hot water.
	They are allowed to soak for five minutes after which time they are transferred to a cold water
bath where they are immersed for thirty seconds before removal. The transfer time should be at
a controlled rate and should not exceed one minute or be less than fifteen seconds, and the test
should be carried out in accordance with ASTM* C 149-86 Standard Method of Thermal Shock
Test for Glass Containers. (Reapproved 2005)

*American Society for Testing and Materials
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(b) Vertical Load
	The container is placed in an upright position on the stage of the testing machine and the load is
transmitted along its axis through a universal joint as the stage is raised at intervals equivalent to
one minute. The test level will be related to the maximum load expected during storage or during
operations such as closure application. The vertical strength obtainable depends to a major extent
on the shape of the container.
(c) Impact
	Rough handling of glass containers should be avoided on line. Impact testing for comparable
purposes should be undertaken as part of the design evaluation. The container is usually supported
in an upright position, and a swinging pendulum is set to strike the selected point at right angles
to the surface. The weight of the pendulum bob multiplied by the vertical height through which it
descends before impact is a direct measure of the impact energy. For a regular weight and size
of hammer, such as when a standard AGR (American Glass Research) impact tester is used, it is
accepted practice to express the results in terms of the speed of travel of the hammer e.g. inches
per second or IPS.
(d) Internal Pressure Resistance
	Some products will give rise to predictable internal pressures after sealing, and the resistance
of any design can be evaluated by using a standard method of internal pressure test on glass
containers according to ASTM* C147-86 (Standard Method).

3. Container Specifications
All containers have a specification drawing which is a fundamental reference document forming an integral
part of the procedures of both glass manufacturer and filler, especially with the current version of ISO 9001
registered suppliers.
The specification drawing will usually give at least the following information:
• Details of the external shape, including all embossing or decoration;
• The type of finish, i.e. the mouth of the container to accommodate the closure;
• All important dimensions and tolerances, such as height, body diameter and internal bore;
•T
 he nominal capacity, either brimful or at a stated filling height, corresponding to the average
volume of contents intended;
•T
 he purpose for which the container has been designed, in particular its ability to withstand
refilling, vertical load, thermal shock and internal pressure, verticality;
•T
 he manufacturer’s markings and statutory markings (SI 1977 No. 932 in the case of measuring
containers).
The container specification drawing is therefore a key document for the packer and user in terms of the
safety they may expect for the container and what might reasonably be done with it for filling, distribution
and eventual retail sale.

*American Society for Testing and Materials
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Part Three
CONTROLS BY THE GLASSMAKER
1. General
Glass manufacturers employ a combination of quality, environmental, and hygiene systems, which may be
backed up by registration to standards such as  ISO 9001, ISO 14001 and BRC/IoP.  Global Standard (Food
Packaging and Other Packaging Materials).
Organisational structures vary between manufacturers but all subscribe to the basic philosophy that quality
must be an integral part of the process. This enables control to be executed at each stage of the operation,
starting with sales briefing and design long before manufacture takes place. Once sampling and prototype
testing have been completed and the customer is satisfied with the design, bulk manufacture is then
programmed. During manufacture, control is exercised at all stages, from incoming raw materials through
the various manufacturing operations, to the storage and warehousing and ultimately the final delivery of
the container to the customer supported by an after sales service.
This section represents a Code of Practice which has been established for the necessary control of glass
containers from the time they leave the forming machine.
The overall control is a combination of several separate controls carried out during the manufacturing
process. These concern checks carried out at the hot and cold ends of the annealing tunnel. Some are on a
sample basis, testing containers from each forming mould cavity; others are applied to individual containers
and some may relate to statistical samples from the packed stock. These checks are supplemented by
strength and other tests performed in the laboratory or on-line. If the specified checks or their equivalent
are carried out during manufacture using the specification limits, then the requirements of the Code of
Practice have been met.
Statistical process control may be used to give early warning of trends towards substandard containers so
that corrective action can be taken in good time. In this way the bulk of the manufacture is kept well above
the levels associated with substandard containers which are rejected by other means.
If any of the process control parameters in this Code of Practice are included in formal glass specifications,
they are usually related either to AQL values, standard deviations or other such characteristics. These
define the proportion of containers which may fall outside the specification. Typical AQLs for the parameters
specified in this Code of Practice at the point of manufacture, range between 2.5% (internal pressure/thermal
shock) and 1% (glass thickness). Special conditions of bottling or manufacture may require different values
negotiated separately between the glass supplier and the packer. Conformity can be confirmed if required
by using a recognised statistical sampling scheme, for example, BS 6001.
2. Inspection
(a) Hot End
	This inspection is carried out immediately the containers emerge from the forming machine.
Samples from each forming cavity are taken at regular intervals and are inspected. Dimensions
are usually checked. Glass weight is also checked at frequent intervals, partly to control capacity,
but also to control other aspects of the container such as glass distribution.
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(b) Cold End
	As in the hot end inspection, samples are examined from each forming cavity at regular intervals
when the containers emerge from the annealing tunnel. This inspection is supplemented by
dimensional and weight checks.
(c) Automatic Inspection
	After leaving the annealing tunnel, the containers are marshalled into a single file and each
individual container then passes through various types of automatic inspection equipment. One
group of inspection machines uses light reflection to detect and automatically reject fractures.

A second group, mechanical in nature, checks selected dimensions such as the bore. The third group of
inspection machines checks visual attributes which otherwise would be undertaken manually. Unsatisfactory
containers are rejected automatically as a result of each inspection. The greatest emphasis is placed on
factors affecting the strength and performance of the container including the strength and integrity of the
glass finish.

3. Surface Treatment
Glass containers for most products are surface treated. The surface treatment is normally a combination
of two or more coatings. The first is applied just before the containers enter the annealing tunnel and the
others are applied in either vapour or spray form as they emerge from the annealing tunnel. A simple check
carried out at the lehr end is to rub two containers together by hand under moderate pressure when there
should be no seizing of the glass surface.
This check is supplemented by quantitative tests in the laboratory by the measurement of coating thickness
and slip angles.

4. Annealing
After annealing the containers are examined under polarised light and compared with standard strain discs
obtainable from British Glass. The allowable temper is related to the glass thickness.

5. Re-test Procedures
All routine strength tests are subject to the following re-test procedures if the initial control sample fails to
satisfy the minimum test standard.
If during the routine testing any container falls on or below the values specified for features pertinent to the
strength of the container, then at least six more containers from the suspect cavity are re-tested immediately.
If any failures occur in this re-test, all containers produced from the cavities in question are rejected until
a subsequent test shows that the condition causing the failure has been corrected. Additionally, all pallets
with containers produced from the suspect mould cavities since the last satisfactory test are quarantined
for further investigation and rectification as necessary.
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6. Strength Tests
All minimum test values relate to tests carried out at the point of manufacture and all tests initially concern
rounds of containers or jars tested at regular frequencies. The test values are designed to give early warning
of trends towards substandard containers so that corrective action can be taken in good time.
(a) Thermal Shock
	Glass containers which have to withstand thermal shock in use, e.g. jam jars or for pasteurized
product, are subjected to a hot-to-cold thermal shock differential of 42°C. The test samples are
immersed upright in a hot water tank so that they are completely filled with water. They are allowed
to soak for five minutes after which they are transferred to a cold water bath where they are
immersed for 30 seconds before removal.
	(b) Internal Pressure Test
	This test is applied to all containers intended to contain carbonated beverages and glass packed
aerosols. Either an incremental or continuous type of tester may be used. In the first case, the
pressure is increased in equal increments at one minute intervals until the container breaks. In
practice, the test is speeded up by using shorter time intervals, with the pressure automatically
corrected so that it is equivalent to the one-minute test. In the second test, the pressure is
increased continuously, but again the value of burst pressure is automatically corrected to give the
same result as the one-minute test. This test is accepted internationally so that all test results can
be interpreted uniformly. AGR International, Inc. supply automatic testers of each type and these
are widely used throughout the industry.
	
The minimum test values are dependent on the carbonation level of the product for
which the container has been designed and this may be expressed in terms of vols
CO2 or preferably in terms of the pressure generated by the beverage at 20°C. The
values also depend on whether the container is a refillable or non-refillable container.
The minimum test levels used are given in Table I and tests should be carried out at least once
every shift.
	As can be seen from Table I, the minimum test values are well in excess of the pressures generated
by the product during filling and they are also considerably greater than the maximum pressures
which could be generated even under extreme conditions of use.
Table 1 - Internal pressure control values - carbonated beverages
MAXIMUM INTERNAL PRESSURE GENERATED
BY THE PRODUCT AT 20°C
(BARS)

MINIMUM PROCESS CONTROL
TEST VALUE (BARS)
NON-REFILLABLE

REFILLABLE

3.0

10

12

3.6

12

14

4.7

14

16
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7. Glass Weight and Capacity
As already mentioned, glass weight is checked frequently during manufacture so that the container
conforms to the capacity standards shown in Tables 2 and 3.
If the containers are measuring containers in accordance with SI 1977 No. 932, the tolerances in Table 2
will apply.

Table 2 – Capacity tolerances for measuring containers
NOMINAL CAPACITY C (ml)
		

CAPACITY TOLERANCES
AS % of C

ml

		

±

±

50-100

-

3

100-200

3

-

200-300

-

6

300-500

2

-

500-1000

-

10

1000-5000

1

-

NB: These tolerances are those in EEC Directives 75/107 and are verified by calculating either the standard
deviation or the mean capacity ranges of container samples.

In the standard deviation method, the mean capacity (X) and estimated standard deviation (S) are
calculated from 35 containers which are representative of an hour’s production. For full compliance, the
following non-equations must be satisfied:
X + 1.57S≤Ts
X – 1.57S≥Ti
S ≤0.266 (Ts-Ti)
Where Ts = upper tolerance limit and Ti = lower tolerance limit. In the mean range method, the capacities
of eight samples of five containers from an hour’s production are determined and the mean range (R)
of the range of the eight samples is determined. The mean capacity of the 40 containers is X and for full
compliance the following non-¬equations must be satisfied:
X + 0.668R ≤ Ts
X + 0.668R ≥Ti
R ≤ 0.628 (Ts-Ti)
Where containers are not measuring containers, they are controlled to the capacity tolerances shown in
Table 3, within which the average capacity of a random sample of 12 containers should lie. The control of
glass weight and hence distribution etc. will be similar to that for measuring containers.
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Table 3 – Capacity tolerances for non-measuring containers
NOMINAL CAPACITY
(ml) UP TO AND
INCLUDING

TOLERANCES
(ml)
±

NOMINAL CAPACITY
(ml) UP TO AND
INCLUDING

TOLERANCES
(ml)
±

100

2.7

450

5.7

125

3.0

500

6.0

150

3.3

600

6.5

175

3.5

700

7.1

200

3.8

800

7.6

250

4.2

900

8.0

300

4.6

1000

8.4

350

5.0

1250

12.5

400

5.3

1500

15.0

NOTE: These values apply to most round containers when normal controls are in use
Further information on capacity and dimensional tolerances may be found in the British Glass publication
Glass Container Tolerances - TEC 4 and information on quality control and glass container imperfections in
the British Glass publication Quality Control in the Glass Container Industry - TEC 5.

8. Dimensional Standards
(a) Body & Height Tolerances
	
For satisfactory performance, height and body dimensions are checked frequently and the
tolerances are kept within those quoted in Table 4 which, for filling operations, should be interpreted
as two sigma limits, i.e. two standard deviations.
	D is the diameter of the container, H is the overall height and TD and TH are the respective body
and height tolerances.
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Table 4 - Body and height tolerances
CONTROL VALUES
BODY TOLERANCE *
D (mm) UP
TO AND
INCLUDING

TD (mm)
±

25.0
0.8
37.5
0.9
50.0
1.1
62.5
1.2
75.0
1.4
87.5
1.5
100.0
1.7
112.5
1.8
125.0
2.0
137.5
2.1
150.0
2.3
			

HEIGHT TOLERANCES
H (mm) UP
TO AND
INCLUDING

TH (mm)
±

25
50
75
100
125
150
175
200
225
250
275
300

0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

NOTE: For containers of non-round cross-section see TEC 4
*The ovality of a cylindrical container is the difference between the maximum and minimum diameter when
measured in the same horizontal plane. It should not exceed the difference between the maximum and
minimum specified diameter.

(b) Verticality
 erticality is defined as the horizontal deviation of the centre of the container finish from a vertical
V
line through the centre of the base. There is no practical way of measuring this distance with
complete certainty, but measuring devices can be constructed working from reference points on
the outer surface of the container which, when used carefully, give a reasonable estimate.
	Containers leave the mould at a temperature at which the glass is not completely rigid and some
distortion, however slight, may unavoidably occur.
	Modem filling and capping equipment is designed to accommodate a certain degree of deviation
from the vertical, but the needs of different packaging processes in respect of verticality vary,
as also does the maintenance of verticality for different designs of containers. Hence, it is only
possible to give rather general guidance in this document but the values quoted in Table 5 have
been found satisfactory in the majority of situations.
	
Most containers of conventional design and size do vary similarly in verticality, the amount
depending mainly on the container height. The minimum verticality tolerances should be as in
Table 5.
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Table 5 - Verticality tolerances
Overall dimension (H) (mm)
			
			

Verticality Tolerance
Tv (mm)

over

Up to and including

3 SIGMA

		
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350

2.3
2.4
2.6
2.7
2.9
3.0
3.2
3.3
3.5
3.6
3.8
3.9
4.1
4.2
4.4
4.5
4.7
4.8
5.0
5.1
5.3
5.4
5.6
5.7

9. Record Keeping
Control records should be kept for a reasonable time after the date of manufacture and made available
should they be required for any particular investigation.
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Part Four
Guidelines for packers
Only sound containers and sound pallets should be used. If crates are being used only crates of the correct
size should be filled. Glass containers are designed, manufactured and tested by the manufacturer to
ensure that with proper use they will give satisfactory and safe service throughout their intended life.
The objective of these guidelines is to indicate points for consideration to avoid abuse of the container in
handling, processing and distribution to the consumer. It should be remembered that repeated impacts on
the container, though not causing immediate breakage, may progressively damage the glass surface so
reducing the strength and shortening the life.
Close co-operation between the machinery supplier, container manufacturer and packer will assist greatly
in achieving optimum trouble-free service from the container. Taking proper precautions during processing
not only improves safety but raises filling line performance.

1. Handling and Unloading
a) Pallets of glass should be moved by means of fork lift trucks equipped with adequate load guards which
inhibit impact damage from the forks of the fork truck, and not, for example, be shunted into position with
another pallet. All movements should be smoothly controlled to avoid jerking or bumping. Pallets where
glass broken in transit can be seen should not be used.
b) When containers are handled in undivided trays or cases, they should not be thrown or dropped. Extra
care should be taken to avoid impact where there is glass-to-glass contact. Where refillable containers are
concerned crates should have suitable dividers to protect against glass-to-glass contact in transit.
c) When removing containers from the trays, cartons or pallets, avoid dumping them on to hard surfaces
and use resilient materials, e.g. hard wearing plastic or mesh belts. Preferably use drop-end trays or
bulk palletised packaging that will allow the containers to be smoothly pushed off mechanically on to
unscrambler conveyor systems.
d) Inclined roller conveyors can result in glass-to-glass impact in undivided trays and cartons. Control
speeds with powered conveyors.
e) Special attention must be given to keeping any broken glass away from the filling operation, particularly
when the empty containers are being unloaded on to the filling line. If the containers are bulk palletised, the
layer pad should be removed from the load in such a way that nothing can fall on the layer below. Vacuum
cleaning facilities should be made available.

2. Unscrambling
Automatic unscramblers can be a source of harsh and continuing impact. The unscrambling equipment
should be of sufficient size and design to ensure a continual supply of containers to the conveyor system
without having to run at too high a speed resulting in glass-to-glass impact and impact on guide rails and
line dividers.
It is bad practice for conveying systems to be left running while the filling line is stood for cleaning,
adjustment or minor repair. When this happens, the waiting containers are continually vibrated or impacted
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against one another and it is not uncommon for two particular containers to suffer repeated impacts in the
same region. The risk of damage increases rapidly with time and at all times when the containers are not
being filled, the conveyor system should be switched off, preferably automatically.
Additional benefits are the reduction in noise level, energy saving and a reduction in wear and tear on the
conveying system itself.

3. Container Cleaning (water or air)
a) All machine parts coming into contact with the container should be made of non-metallic materials, e.g.
nylon or hard wearing plastic etc. This point applies particularly to the cups in washers, base plates at the
washer discharge and top and bottom grippers on pneumatic cleaners. Metal cups and top grippers can
cause chipped rings. Metal base plates and bottom grippers can cause bruised bases.
b) The use of rotating brushes which are capable of allowing metal-to-glass contact inside containers bring
a risk of damaging the internal surface and thus making the container more liable to impact breakage, so
they should be avoided. If they are essential they should be inspected frequently, guarding against any risk
of rotating metal parts bearing against the glass.
c) To ensure satisfactory jetting inside the container during cleaning (water or air) and to avoid damage to
the glass, in particular where the tubes enter the container, it is necessary to ensure correct alignment of
the tubes.
Refillable glass containers are customarily washed using hot alkaline solutions designed to remove all
labels and residual adhesive as well as residues inside the container. The dwell time of the containers in this
hot caustic zone of the washer is short and no harmful effects result. But if the flow of containers through
the washer is interrupted for any reason (tea-break, breakdown, etc.), the washer should be left running so
that no containers are left stewing in the caustic zone. If this happens the glass surface can be attacked
after several minutes and this usually leads to a steady deterioration of the glass surface, especially its
subsequent resistance to abrasion.

4. Filling, Capping and Labelling
Where refillable containers are concerned, all such containers should be visually or automatically examined
after passing through the washers to detect and remove any containers which have defects such as chips
or butterfly bruises, or are damaged. If a container breaks after the container cleaner, and especially in or
near the filler, the line must be stopped and the specified clean-down procedure followed to ensure that
broken glass fragments are not able to contaminate adjacent containers. Compressed air should never be
used to remove broken glass from the conveyor; a vacuum line or alternatively a water hose is needed to
avoid airborne glass particles.
Standard wash-down procedures are well established in the food and beverage industries and should be
precisely adhered to and systematically documented.
It is important to keep the ring finish of the container free from product contamination as sugary substances
may make the closure difficult to remove, and encourage the consumer to resort to unorthodox methods
of cap removal.
Equally, vegetable fibres contaminating the sealing surface may dry out and lead to vacuum loss and
spoilage, whilst dried product on the threads encourages infestation.
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 n efficient drying system should be used to remove all water from the closure, to prevent problems with
A
sleeving for tamper evidence and cap rusting.
 orrect change parts should be used to ensure that all containers are positioned correctly for each
C
operation of filling, capping and labelling.
 achine change parts should be made of non-metallic materials (hard wearing plastic, nylon, Tufnol etc.)
M
and be capable of easy removal so that jammed containers can be released.
 ontainers are designed and tested for strength during manufacture to ensure that they will meet the
C
purpose for which they were intended. It is essential that the container should maintain the correct filling
conditions.
It is essential that filler tube external diameters and specified bore diameters are compatible. The fail-safe
mechanism on filling machines should be set and operated correctly to avoid damaging the machine, in
case a filler tube becomes accidentally jammed in a container neck.
 pecial attention should be given to the alignment of containers under the filling heads to minimise the
S
possibility of chipping, bruising or breakage which may otherwise occur.
 nsure that the capping head load is set correctly to avoid excessive top pressure on the container. Wrong
E
setting could damage or break them. Misalignment of the containers and the capping head is a known
cause of container breakage and mis-applied closures.
 he capping machine pedestals should be kept clean at all times and replaced when worn. To avoid
T
unnecessary wear, care should be taken to ensure that no broken glass is left on the filling machine and
other equipment.

5. Conveyor Systems
Avoid impact and abrasion on guide rails and line dividers by using hard-wearing plastic or similar material
which should be checked at intervals to see that the covering has not worn away. Rails of semi-circular
cross section offer less resistance to the flow of containers than those of rectangular cross section.
Guide rails and the path containers take through the processing system should be set to cater for the
maximum specified body dimensions plus a small clearance to allow containers to pass smoothly. Lines
set exactly on the maximum of the specification or with too great a clearance may impede the flow of
containers.
Match and align guide rails and adjust relative conveyor speeds to minimise glass impacts and reduce the
risk of fallen containers. If they do fall, provide escape points before each place where a jam might occur.
Synchronise conveyor speeds, filling machine speeds (including input and output worm feeds), star-wheels
for smooth flow. If the filling line conveyor runs too fast, excessive impacts may occur when the line stops
or when the flow changes direction.
Dead plates can cause container-to-container impact. Use mechanical means such as power driven discs
at comers and powered conveyors abutting side-by-side with cross-over guide rails when changing the
flow of containers from one conveyor to another.
Ensure dead plates are correctly aligned and free from buckling and burred or damaged edges.
Keep conveyors as short as possible to minimise pressure build up on lines of containers caused by
conveyor drag. Conveyor lubricants reduce conveyor drag. Fluid drive systems are available for conveyors
which will automatically slow down under pressure from a line of containers.
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Avoid using long single conveyors as an accumulator system. Use bi-directional accumulator tables or
wider multi-slat conveyors to reduce pressure build up between containers and harsh impact on them.

6. Heat Treatment
Excessive thermal shock can cause breakage or damage to the containers. Ensure that any heat treatment
to the container, e.g. in washers, pasteurizers or sterilizers, is carried out at the temperature and time
advised by the machinery suppliers and the glass manufacturers.
For vacuum lug caps, excessive exposure to high temperatures may increase cap removal torques and so
this should be avoided. If this problem is encountered further advice should be sought.

7. Packing and Distribution of Filled Containers
Cage pallets are not recommended for glass containers as they can cause harsh container-to-container
impact. Impact damage may occur during packing and transit and when containers are removed from the
lower layers, encouraging those above to fall.
Containers offered for retail sale in shallow shrink-wrapped trays should be carefully packed and tightly
shrink-wrapped in accurately sized fibre board trays. These packs in which there is direct glass-to-glass
contact should be handled with care. Any packs which are dropped or shunted, even accidentally, should
not be supplied until the glass containers have been checked carefully and repacked.
Excessive impact can occur when crating manually or automatically. Regulate the speed of conveyors
which marshal the containers into the crating machine, and adjust the crating operation to lower the
containers into the crate with the smallest possible drop.
When filled containers are assembled on pallets without using cases or trays, e.g. in shrink-wrapped packs,
particular care should be taken to maintain stability when stacking one pallet on another. Glass suppliers
can advise on ways of avoiding overloading and risk of breakage.

8. Operator Safety
As in all mechanical processes, appropriate guards should be provided to protect operators from injury by
moving parts or by broken glass. Effective eye and ear protection is particularly important. Management
has an obligation to ensure that operators are adequately trained, and that all protective devices are used
correctly. On the other hand, operators have an obligation to be careful and co-operative in the execution
of their duties.
Gloves should be worn whenever broken glass is handled.
If a carbonated drinks container is dropped, or suffers a severe impact, it should be treated with caution,
as it may then subsequently fail. It should be covered with a cloth, kept away from the face and removed
to a safe place for examination or disposal.

19

General Guidelines for the Use of Glass Containers TEC 9

9. Retailer Considerations for Use
Container crates should ideally be stacked vertically as, if crates are stacked on their sides or ends,
containers could fall out.
Obviously damaged, cracked or chipped containers should be separated from sound containers. Such
containers should be disposed of carefully.
Containers should be stacked upright on shelves. They should not be stacked on their sides, horizontally
on top of upright containers, or stacked so that they overhang the shelves.
Empty containers should not be thrown or dropped in collection bins or down chutes.
When opening shrink-wrapped packs with a knife, care should be taken not to damage the containers.
Where crates are to be used, they should be handled with care and not dropped from a height.

10. Disposal of Waste Glass Containers
Glass containers can be readily recycled by the glass manufactures. Waste glass containers should
therefore not be sent to landfill or disposed of in a manner which precludes recycling. Instead it should be
sent to a suitable glass recycling facility. Contact the glass supplier for further details.
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Part Five
GLASS CONTAINERS FOR HAZARDOUS LIQUIDS
Glass containers are not widely used for hazardous liquids. However, where glass is used for packing toxic,
flammable or corrosive substances, special care must be taken, in the first instance, to ensure the end use
of the container is clearly defined to the glass manufacturer at the design stage.
The containers are designed with an adequate safety factor, and glass weight and glass thickness control
takes this into account.
The outer surface of such containers will be either ribbed in accordance with the Poisons Rule 1972 or carry
an appropriate tactile warning.
Glass containers may have an exterior organic coating or be used in conjunction with outer packaging to
minimise the risk of breakage or spillage.
Containers designed to be refilled require a thorough inspection before refilling.
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Part Six
Aerosols
Special considerations apply to containers used for aerosol preparations because of the liquid propellant
they contain. The following points are relevant:
•G
 lass aerosol container designs are essentially simple with rounded cross-sections. Sharp
comers are inadvisable.
•A
 dequate glass weight is particularly important and is determined by taking into account features
such as height, section, shape, capacity, embossing and degree of surface decoration.
•S
 uitability of design is evaluated by several tests, including pressure, thermal shock and drop
tests of filled containers. Close co-operation between the glass manufacturer and the packer in
the design stage is essential.
•V
 isual inspection is especially important and appropriate control tests, such as pressure and
thermal shock, are carried out at regular intervals during manufacture.
• Hot end and cold end surface treatments are always applied during manufacture.
•S
 afe handling and packaging of both filled and empty containers are essential and, where crates
or outer cases are used, the containers are separated by suitable divisions.
• If a process subsequent to manufacture, such as decorating, removes the cold-end treatment,
it is recommended that it should be re-applied immediately. It should be borne in mind that hot
water testing might remove some cold-end treatments.
• Glass aerosols must never be refilled under any circumstances.
Aerosol containers bearing the reversed epsilon comply with the EEC Directive 75/324 of 20 May 1975 and
the UK SI 1977 No. 1140 Consumer Protection The Aerosol Dispensers (EEC Requirements) Regulation
1977.
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