U.S. DEPARTMENT OF COMMERCE
NATIONAL INSTITUTE FOR STANDARDS AND TECHNOLOGY
(formerly National Bureau of Standards-NBS)

Product Standard PS73-89
Glass Bottles for Carbonated Soft Drinks

Voluntary Product Standard PS73-89, Glass Bottles for Carbonated Soft Drinks was
withdrawn by the U.S. Department of Commerce on October 28, 1996.
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For assistance and additional information concerning the subject, contact:

Glass Packaging Institute (GPI)
700 North Fairfax Street, Suite 510
Alexandria, VA 22314 USA
Telephone: (703) 684-6359

Fax: (703) 299-1543

E-mail: info@gpi.org
www.gpi.org
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The following organization may also provide assistance and information:

Closure & Container Manufacturers Association (CCMA)
(formerly Closure Manufacturers Association-CMA)

421 North Northwest Highway, Suite 201

Barrington, IL 60010 USA

Telephone: (847) 438-2700

E-mail: candyr@closureandcontainer.org
www.closureandcontainer.org

Candace Renwall, President

American Beverage Association

(formerly the National Soft Drink Association-NSDA)
1101 Sixteenth St. NW, Washington, DC 20036
Washington, DC 200036 USA

Telephone: (202) 463-6732

Fax: (202) 659-5349

E-mail: info@ameribev.org
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SUPPLEMENTARY INFORMATION: The
International Organization of Legal
Metrology (OIML) is an
intergovernmental (treaty) organization
in which the United States and 53 other
nations participate. Its principal
purpose is to harmonize national laws
and regulations pertaining to testing and
verifying the performance of legal
measuring instruments used for equity
in commerce, for public and worker
health and safety, and for monitoring
and protection of the environment. The
harmonized results are to promote
international trade of measuring
instruments and products aﬂe\cfed by
measurement.

Twenty-nine Recommendations will
be presented for ratification by th
Conference in these categories: (1)
Those already approved by the
International Committee of Legal
Metrology (CIML) between 1993 and
1995, and (2) those that are expected to
be submitted directly to the Conference
for approval. These Recommendations
and the OIML-member nations holding
the responsible secretariat for their
development are as follows:

Category 1:

R14 Polarizmetric saccharimeters
(France)

R31 Diaphragm gas meters
(Netherlands)

R50 Continuous totalizing automatic

weighing instruments (UK)

Automatic catchweighting
instruments (UK)

Automatic gravimetric filling
instruments (UK)

Petroleum measurement tables

(USA)

R 102 Annex: Test procedures for
sound calibrators Germany)

R 106 Annex: Test procedures for
automatic rail-weighbridges (UK)

R 107 Annex: Test procedures for
discontinuous totalizing automatic
weighting instruments (UK)

R 110 Pressure balances (Bulgaria and
Czech Republic)

R 111 Weights of classes Ey, Bz, Fy, Fa, .
Ml» M2) M3t (USA)

R 112 High performance liquid
chromatographs for measurement of
pesticides and other toxic
substances (USA)

R 113 Portable gas chromatographs for
field measurements of hazardous
chemical pollutants (USA}

R 114 Clinical electrical thermometers
for continuous measurement
(Germany)

R115 Clinical electrical thermometers
with maximum device (Germany)

R 116 Inductiviely coupled plasma
atomic emission specrtrometers for
measurement of metal pollutants in
water (USA)

R51
R61
R 63

R 117 Measuring assemblies for
liguids other than water (Germany)

R 118 Testing procedures and test
report format for pattern evaluation
of fuel dispensers for motor
vehicles (Germany)

R 119 Pipe provers for testing
measuring systems for liquids other
than water (Japan)

R 120 Standard capacity measures for
testing measuring systems for
liquids other than water (Germany/
France)

R 121 The scale of relative humidity of
air certified against saturated salt
solutions (People’s Republic of
China)

R 122 Equipment for speech
audiometers (Germany)

R 123 Portable and transportabl

fluorescence spectrometers

measurement of hazardou:

elemental pollutants (U

Test report frmat for the evaluation
eters (Germany)

f prepackiged products (USA)
jdion of R 88: Infegrating-

est report format for the evaluation

of integrating-averaging sgund level

meters (Germany)

—Refractometers for measurinj the
sugar content of grape must (France)
Dated: August 21, 1996.

Samuel Kramer,

Associate Director.

[FR Doc. 96-21863 Filed 8-27-96; 8:45 am]

BILLING CODE 3510-13-#

[Docket No., 960308063-6214-02]
RIN 0693-XX15]

Withdrawal of Voluntary Product
Standard PS 73-89 Glass Bottles for
Carbonated Soft Drinks

AGENCY: National Institute of Standards
and Technology (NIST), Commerce.
ACTION: Announcement of withdrawal of
Voluntary Product Standard PS 73-89
Glass Bottles for Carbonated Soft Drinks.

SUMMARY: The National Institute of
Standards and Technology (NIST)
announces the withdrawal of Voluntary
Product Standard PS 73-89 Glass
Bottles for Carbonated Soft Drinks. This
action is taken in accordance with 10.13
of the Department of Commerce

(Department) Procedures for the

Development of Voluntary Product
Standards (15 CFR Part 10} and
terminates the authorlty to refer to the
standard as a Voluntary Product
Standard developed under the
Department procedures.

EFFECTIVE DATE: October 28, 1996.

FOR FURTHER INFORMATION CONTACT:
Barbara M. Meigs, Standards
Management Program, Office of
Standards Services, National Institute of
Standards and Technology, Building
820, Room 164, Gaithersburg, Maryland
20899, Tel.: 301-975-4025, Fax: 301-
9261559,
SUPPLEMENTARY INFORMATION: NIST
announced in the Federal Register (61
FR 14555) on April 2, 1996, that it
intended to withdraw Voluntary
Product Standard PS 73-89 due to lack
of a proponent organization or
government agency to cover costs for
administrative and technical support
services provided by the Department, a
requirement for Department
sponsorship under section 10(b)(6} of
the Procedures for the Development of
Voluntary Product Standards (15 CFR
Part 10). NIST received no oral or
written objections to the withdrawal of
PS 73-89 in response to the
announcement and therefore
determined that the standard be
withdrawn,

Authority: 15 U.S.C. 272.

Dated: August 21, 1996.
Samuel Kramer,
Associate Director.
[FR Doc. 9621864 Filed 8-27-96; 8:45 am]
BILLING CODE 3510-13-M

Natlonal Oceanic and Atmospheric
Administration

Evaluation of State Coastal
Management Programs and National
Estuarine Research Reserves

AGENCY: Office of Ocean and Coastal
Resource Management, National Ocean
Service, National Oceanic and
Atmospheric Administration (NOAA),
DOC.

ACTION: Notice of availability of
evaluation final findings.

SUMMARY: Notice is hereby given of the
availability of the final evaluation
findings for the Guam and Wisconsin
Coastal Management Programs, Hudson
River (New York), Weeks Bay
(Alabama), Tijuana River (California),
North Inlet/Winyah Bay (South
Carolina), Narragansett Bay (Rhode
Island) and North Carolina National
Estuarine Research Reserves (NERRs).
Sections 312 and 315 of the Coastal

Zone Management Act of 1972 (CZMA),
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Voluntary Product Standard
PS 73-89

Glass Bottles for Carbonated Soft Drinks

Abstract

This Voluntary Product Standard cavers conventional refillable and nonrefillable glass bottles that are manufactured
from soda-lime-silica glass, that have & nominal capacity of not more than 36 fluid ounces, and that are intended for
use in tha packaging of soft drinks carbonated to a meximum of five volumes. Manufacturing requirements for bottles
are provided for tamper number, dimensional tolerances for height and maximum outside diameter, tolerances for
capacity and mass (weight), perpendicularity, bottom characteristics and bottle identification, abrasion resistancs,
simulated impact resistance, wall thickness, detection of visual defects, intemal pressure strength, and thermal shock
resistance.

A model statement is included for use on manufacturing orders and Invoices specifying the maximum carbonation
volumes intended for the bottles. Terms are dsfined or described that induds trade terms and methods for identifying
botties that conform to this standard.

" Key words: Carbonated soft drink botties; manufacturing requirements for glass bottles; refillable and nonrefillable soft
drink bottles, Voluntary Product Standard for bottles.
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Voluntary Product Standard PS 73-89
Supersedes PS 73-77

Glass Bottles for Carbonated Soft Drinks

Effective July 31, 1989 (See section 6.)

(T\ his Standard, initiated by the Glass Packaging Institute, Inc., has been developed under the Procedures for the
Development of Voluntary Product Standards of the U.S. Department of Commerce as a replacement of Voluntary
Product Standard PS 73-77 Carbonated Soft Drink Bottles .}

1. PURPOSE

The purpose of this Voluntary Product Standard is to
improve and malintain safety performance of glass
bottles designed as containers for carbonated soft
drinks by establishing nationally recognized manufac-
turing requirements. This Standard Is interded to
provide producers, distributors, users and other inter-
ested groups a basis for common understanding of
the characteristics of these products and to specify
Inspection and test procedures to establish confor-
mance to this Standard.

2. SCOPE

2.1 General-—-This Voluntary Product Standard covers
conventional refillable and nonrefillable glass bottles
that are manufactured from soda-lime-silica glass, that
have a nominal capacity of not more than 36 fluid
ounces,' and that are intended for use in the packag-
ing of soft drinks carbonated to a maximum of five
volumes. Manufacturing requirements for bottles are
provided for temper number, dimensional tolerances
for height and maximum outside diameter, tolerances

for capacity and mass (weight), perpendicularity, bot-

tom characteristics and bottle identification, abrasion
resistance, impact resistance, wall thickness, dstec-
tion of visual defects, internal pressure strength, and
thermal shock resistance.

A model statement is included for use on manufactur-
_ ing orders and invoices specifying the maximum car-
‘bonation volumes intsnded for the bottles.
Terminology is presented that includes trade terms

1This range of bottle capacities includes those in metricunits up to
1 liter (33.82 fluid ounces).

and methods for identifying bottles that conform to
this Standard,

2.2 Head space—The bottles covered by this Stan-
dard shall be designed for the smallest head space
{as determined by the fill point} consistent with the
anticipated needs of liquid expansion and taking Into
account the capacity tolerances specified by bottle
manufacturers and the filling tolerances specified by
bottlers of soft drinks.

2.3 Applicatlon—This Standard applies only to so-
called conventional glass containers that are manu-
factured according to requirements consistent with
those described herein. It does not apply to other
glass containers, such as those that are plastic-
encapsulated, chemically tempered, or strengthened
by other processes not currently used.

3. TERMINOLOGY

3.1 Bearing surface—the portion of the bottle base
that contacts the supporting surface when the bottle is
in an upright position. The contact area Is near the
outer circumference of the container. (See fig. 1.)

3.2 Bottles

3.2.1 Nonreflllable bottle—a bottle manufactured
with mechanical-property characteristics that provide
for its use as a single-service-trip container for car-
bonated soft drinks.

3.2.2 Prelabaled nonrefillable bottle—a nonrefill-
able bottle that has a label, applied during the manu-
facturing process, to cover at least the bottle’s
sidewall in order to prevent glass sidewall contact;
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Figure 1. Soft drink bottle




that is, the sidewall area of the bottle shall be covered
at least from the base tangent connacting points to
the shoulder tangent connecting points. (See fig. 1)

3.2.3 Reflllable bottle—a bottle manufactured with
mechanical characteristics that allow its use as a
multiple-service-trip container for carbonated soft
drinks.

3.3 Carbonatlon volume—the volume of carbon
dioxide that is absorbed in the soft drink (or water) at
a specific temperature and pressure and, thereby, has
“carbonated” the soft drink. The following are for
water:

3.3.1 One volume of carbon dioxide will be absorbed
by an equivalent one volume of water at 60°F
(15.6°C) and at one atmosphere or zero gage pres-
sure.

3.3.2 Four volumes of carbon dioxide will be ab-
sorbed by one volume of water at 60°F (15.6 °C) and
at four atmospheres (about 44 psl or 300 kPa gage
pressure).

3.3.3 Five volumes of carbon dioxide will be absorbed
by one volume of water at 60 °F (15.6 °C) and at five
atmospheres (about 59 psi or 400 kPa gage pressure).

3.4 Capaclty (nomlinal)—the designed liquid content
of a bottle as can be verified by filling the bottle to its
designed fill point with water at 68 °F (20 °C).

3.5 Cavity number —the code that identifies each in-
dividual mold used in the production of bottles.
(Ses fig. 1)

3.6 Defects (visual)—the significant discontinuities
or irregularities in the glass container that can be de-
tected by visual inspection.

3.7 Head space (vaculty)—the volume of “empty”
(gaseous) space for a bottle filled to its nominal ca-
pacity and is contained from the meniscus {or de-
signed fill point) to the top of the bottle.

3.8 Heel—the lower section of the exterior bottle wall
that begins at the lower tangent curve and ends at the
base (bottom) of the bottle.

3.9 Fill point—the designed location of the meniscus
{center) of the liquid product as measured from the
top sealing surface, or from the base, of the bottle.

3.10 Finish

3.10.1 Standard crown finish-—the upper portion of
a bottle designed fo accept a fluted crown closure.
The skirt of the closure is crimped under the exterior
glass locking ring of the bottle. (See fig. 1.)

3.10.2 Thread finish—the upper portion of a bottle
designed to accept a closure over external threads.
(Ses fig. 1.)

3.11 Inspection

3.11.1 Automatlc Inspectlon—a procedure by which
bottles being produced are subjected to scanning by
mechanical, optical, or electronic means or stress
loading, in order to detect and then reject bottles with
defects.

3.11.2 Visual Inspectlon—a procedure used by man-
ufacturers to detect and discard botiles with observ-
able defects by utilizing properly trained personnel.

3.11.3 Qualifled Inspection and tésting agency —
an organization that has the following attributes:

(8) facllities and trained technical personnsl to per-
form rellable testing;

(b) standard procedures that are followed by its per-
sonnel in evaluating bottle performance; and

() independent financially from any single company
manufacturing the product, equipment, or any
portion thereof being tested.

3.12 ijrﬂng—-a pattern of small projections on the
bottom surface of the bottle. (See fig. 1, bearing sur-
facs)

3.13 Lehr—the oven used for annealing the glass
bottles.

3.14 Perpendlcularity —the total horizontal displace-
ment from the perpendicular of the top of the bottle
when resting firmly on its base and then rotated 360°
about the vertical axis. (See fig. 1)

3.15 Reject—a bottls that is discarded after produc-
tion.

3.16 “Round” of bottles—a group of bottles com-
prising one container from each cavity of the forming
machine being used in production.




3.17 Soft drink—a carbonated, nonalcoholic, non-
thermany processed baverage.

3.18 Minimum speclfication value—a value that for
the purpose of process control defines the lower limit
below which a re-sampling procedure shall be ini-
tiated.

3.19 Temper number—the designation of the rela-
tive annealing strain (residual stress) in a glass con-
tainer that may be determined either by comparison
with reference standards using a polariscope or by a
method of measurement with a polarimeter for which
the larger the ‘number, the greater the associated
strain. A real temper number is defined in terms of the
apparent temper number, which is the measured
value, and the bottom thickness of the container.

4. PERFORMANCE REQUIREMENTS
AND INSPECTION AND
TESTING PROCEDURES

4.1 General—This section sets forth general and
specific performance requirements for soft drink bot-
tles. It specifies for each important bottle characteris-
tic both Inspaction and testing procedures that shall
be used to determine the conformance of a bottle to
this Standard. A producer that represents a product as
conforming to this Standard shall keep for at least one
year all records necessary to document the claim that
the performance and inspection requirements of the
Standard have been met. More detailed guidelines for
carrying out these responsibilities may be provided for
producers in the procedurss recommended in ANSI
standards Z34.1-1987 Third Party Certiflcation Pro-
gram and Z34.2-1987 Self-Certiflcation by Producers
or Suppliers 2

4.2 Temper number

4.2.1 Requirement—The bottles shall, after anneal-
ing, show no greater than real temper number 4 when
examined under polarized light and compared to stan-

2Copies of these publications are obtainable from the American
- National Standards Institute (ANSI), 1430 Broadway, New York,
NY 10018.

dard disks in accordance with the ASTM C 148-77
Standard Methods for Polariscopic Examination of
Glass Contalners

Note: The following relationship provides the real
temper number of a bottle in terms of its mea-
sured apparent temper number and its bottom

thickness:
Ta=Ta 212 @ininches)
or
Ta=Ta 22 tin milimeters)

Where Ty = real temper number
Ta = apparent temper number
t = bottom thickness (in inches or
millimeters)

4.2.2 Inspection and testing procedures —At least
ons bottle shall be taken from each side and the cen-
ter of an annealing lehr at least once every 2 hours
during the manufacturing process and tested for tem-
per number. If a bottle from a particular row does not
mest the requirement of 4.2.1 for real temper number,
then bottles from the adjacent row, or rows, shall be
examined to identify and to bracket the rows of non-
conforming bottles. The row, or rows, contalning non-
conforming bottles produced after a test failure shall
be either re-annealed to conform to the requirement
of 4.2.1 or rejected until the condition causing the fail-
ure has been cotrected. Correction will be indicated
when two bottles selected consecutively from the re-
jected row, or rows, shall meet the requirements
specified in 4.2.1. If re-annealed, the same accept/re-
ject criteria apply.

When a failure is detected for an annealing lehr, all
pallets loaded with bottles produced from that anneal-
ing lehr since the last satisfactory test shall be de-
tained. The bottles on the pallets in the Identified
nonconforming row, or rows, shall either be rejected
or shall be qualified for acceptance by testing accord-
ing to the requirement of 4.2.1. Two bottles selected
in reverse order of production beginning with those
last produced shall be tested until both bottles of the
test pair indicate conformancs.

2 Later issuas of this publication may be used providing the require-
ments are applicable and consistent with the issue designatad.
Copies of this publication are obtainable from the American Society
for Testing and Materials (ASTM), 1916 Race Street, Philadelphia,
Pennsylvania 18103,




The detained pallets of bottles shall be released after
the bottles in the identified nonconforming row, or
rows, have been re-annealed to conform to the re-
quirement of 4.2.1; otherwise, they shall be rejected.

4.3 Dimenslons and mass (weight)

4.3.1 Requirements—The bottles shall be designed
to have an essentially round, cross-section. The pro-
ducer and user of bottles shall agree upon the nomi-
nal height, maximum outside diameter, capacity, and
mass (weight) of the bottle; however, the bottle shall
be manufactured to meet the following applicable tol-
erance requirements:

Table 1. Helght tolerance

(a) Helght-—The tolerance shall be within the limits
specified in table 1. The bottle height shall be
measured from the plane of the bottom to the
plane of the top opening to the nearest 0.016
inch or 0.4 mm.

(b) Maximum outslde dlameter—The tolerance
shall be within the limits speclified in table 2. The
maximum diameter of the bottle shall be mea-
sured to the nearest 0.016 inch or 0.4 mm. The
ellipticity or “out of roundness” shall not exceed
the values shown in table 2. (See ellipticity in

fig. 1.)

Nominal helght Tolerance HNominal helght Tolerance
Inches Refiil- Nonre- Millimetars Refill- Nonra-
able fillable able fillable
Lese than 8 +0.030 +0.030 Less than 205 +0.8 +0.8
8 to <10 +0.045 £0.045 205 to <255 *1.2 +1.2
10 to <12 +0.080 +0.080 285 to <305 +2.0 +2.0
12and > +0.085 *0.095 305 and > +2.4 +2.4
Table 2. Maximum outside dlameter tolerance
Diameter range Tolerance Eflipticky Diameter range Tolerance Eliipticity
Hmit Hmit
inches milllmeters
Less than 2.375 +0.06 0.060 Less than 60 +15 1.5
-0.03 -1.0
23786 to <2.750 +0.08 0.080 60 < 70 +2.0 2.1
-0.068 -1.5
2,750 to <3.625 +0.08 0.095 70 < 80 +2,0 24
3.625 to <4.125 +0.08 0.105 80 <108 +2.0 27
4,125 and > +0.08 0.115 - 105 and > +2.0 3.0




(¢) Capaclty (nominal)—The tolerance for capacity

for both a refillable and nonrefillable bottle shall
be within the limits specified in table 3 and shall
be verifiable by filling the bottle to its designed
fill point with water at 68 °F (20 °C). Capacity shall
be measured to the nearest 0.03 fluid ounce
or 1 mL.

Note: The nominal capacity does not include the

(e) Perpendicularity —The perpendicularity of a

pottie with a standard crown finish shall be less
than 0.25 inch (6.4 mm). For a thread finish and
threaded crown finish bottle, the perpendicularity
shall be less than 0.19 inch (4.8 mm). The mea-
surement shall be taken with respect to the ex-
ternal horizontal surface of the finish seal
diameter. (See 3.14 and fig. 1.)

space above the specified fill point which is {f) Bottom characteristics
referred to as “head space” (vacuity). The
fill point and, hence, head space shall be Push-up —The dimension of the bottom push-up
agreed upon by the bottle producer and of nonrefillable bottles shall be at least 0.06 inch
user; however, the head space should not (1.5 mm). For refillable bottles, the push-up shall
be greater than 4% of the nominal capacity be sufficient to insure that the bottle rests on the
of any bottle designed after the effective bearing surface only. (See fig. 1.)
date of this Standard. Upon request, the :
manufacturer shall make availgble to any In- Knurling —Knurling of the bearing surface shall
terested party particular design specifica- be permitted on both refillable and nonrefillable
tions, including designed fill point and head bottles.
Sp&ace.
(d) Mass (welght)—The tolerance shall be within
the limits specified in table 4. The mass shall be
determined to within 0.016 ounce or 0.45 g.
Table 3. Capacity tolerance"
Capacity® Tolerance Capachlty® Tolerance
fluld ounces ters
6- 7 +0.16 0.18 - 0.20 +0,005
8 ~ 11 £0.16 0.24 - 0.32 +0.005
12 - 15 +0.20 0.36 — 0.44 +0.006
16 - 20 +0.28 0.48 - 0.59 £0.010
24 - 28 +0.32 0.71 — 0.83 £0.010
32 - 36 £0.36 © 084 - 106 £0.011

2 The bottle size ranges include the matric capacities of .3 liter (10 fl. oz,
0.5 liter (17 fi. oz.), and 1 liter (33.82 fl. oz.).

5 The range of capacity indicated means from the lower valus up to and including
the larger value.

Table 4. Mass (welght) tolerance for refillable and nonrefiliable bottles

Normal mass range Tolerance Normal mass range Tolerance
avolrdupols ounces grams
Less than 6 +0.26 Less than 170 +* 7
6 to <9 +0.32 170 to <260 E
g to <12 +0.38 260 to <340 11
12 to <17 £050 340 to <480 +14
-0.38 ~11
17 to <22 +0.64 480 to <620 ) +18
~0.44 -12
22 to <28 +0.78 620 to <780 +21
-0.50 -14
28 and > +1.00 780 and > +28
~0.64 ~18




4.3.2 Inspection and test procedure—Each pro-
ducer that represents products as conforming to the
requirements of 4.3 shall utilize statistically-based
sampling plans that are appropriate for these manu-
facturing processes. More sampling and testing re-
quirements of bottles may be agreed upon between
buyer and seller than those specified in this section.

4.4 Bottle Identification marks— All bottles shall be
marked legibly and permansntly on the base or heel
with the manufacturer’s identification symbol, plant
identification, cavity number, and year of manufacture.

(See fig. 1))
4.5 Abraslon reslstance

4.5.1 Requirement (applicable only to nonrefill-
able bottles)—There shall be no seizing or audible
grinding when surfaces of two wet bottles are rubbed
together at an angle of approximately 45° under a
15-pound (67 N} load at a rate not to exceed 3 inches
per minute (76 mm/min).

4.5.2 Inspection and testing procedures—A pair of
botties shall be taken from each side and the center
of the annealing lehr at least once every 2 hours dur-
Ing production and tested for abrasion resistance. The
bottles shall be immersed in water, two at a time, re-
moved, and immediately tested. If there Is seizing or
an audible grinding during this test, all nonconforming
bottles produced after the test either may be rejected
or shall be re-coated until the condition has been cor-
rected. Correction in production procedure will be indi-
cated when bottles of a retest pair pass the abrasion
resistance test.

After an initial fallure has been verified, all pallets con-
taining bottles produced from the annealing lehr since
the last satisfactory test shall be detained. The de-
tained bottles from the annealing lehr in question ei-
ther may be rejected or shall be qualified for
acceptance by testing, In sets of two, in reverse order
of the production beginning with those last produced.
The test procedures described shall be followed until
a palr indicate conformance. All nonconforming bot-
ties so tested will be either re-coated to conform to
this requirement or rejected after which the conform-
ing pallets shall be released.

4.5.3 Alternative method —A manufacturer may use
surface-coating gaging devices that provide an equiv-
alent level of process control as the abrasion resis-
tance inspection and testing procedure of 4.5.2.

4.6 Simulated Impact reslistance

4.6.1 Requirements—Bottles shall withstand at least
a 50-pound (220 N) force per vertical inch of bottle
sidewall loaded when applied to the exterior of a bot-
tle, including its full circurnference.

4.6.2 Inspection and testing procedures—All bot-
tles shall undergo a simulated impact by the applica-
tion of at least a 50-pound (220 N) force per vertical
inch of sidewall loaded. The bottles shall be subjected
to this impact-resistance test around the full circum-
ference in a suitable automatic device such as the
squeeze-roll tester. Bottles that fail this test shatter
and are thus removed from production.

4.7 Wall thickness

4.7.1 Requirements—The wall thickness of the
bottles shall mest the minimum specification values
given in table 5.

4.7.2 Inspection and testing procedures—A round
of bottles shall be taken from the annealing lehr at
least once every hour during production. The wall
thickness of this round of bottles shall be measured to
determine the thinnest section of the bottles. A suit-
able measuring device, such as an extension leg
micrometer, shall be used for determining wall thick-
ness; however, any automatic wall thickness gaging
device may be used that provides the same level of
process control.

If any bottle in the round fails to meet the minimum
specification value for wall thickness, then four addi-
tional bottles produced from the repressnted cavity, or
cavities, shall be tested. If a failure occurs among
these four bottles tested, all bottles produced from the
nonconforming cavity, or cavities, shall be rejected un-
til the condition causing the fallure has been cor-
rected. Correction in the production procedure shall
bs accepted when the sidewall thickness of all four
bottles of a tested lot exceeds the minimum specifica-
tion value for wall thickness.

After an initial failure has been verified, all pallets
loaded with bottles produced from the nonconforming
cavity, or cavities, since the last satisfactory test shall
be detained. These detained bottles shall be either
rejected or qualified for acceptance by testing the bot-

-tles in groups of four in reverse order of production

beginning with those bottles last produced until all four
bottles of a test lot indicate conformance. Bottles that
fail when tested shall be rejected; those that pass the
test may be released.




Table 5. Minimum wall thickness specification

Outside Minlmum Outside Minlmum
dlameter spechHlcation dlameter speclication
range ) value range value
Refillable botties (inches) Refillable bottles {millimeters)
Less than 2.41 0.060 Less than 61 1.5
241 to <278 0.070 861 to< 7 1.8
276 to <3.16 0.075 71 to < 8t 1.8
3.16 to <3.76 0.080 81 to < 86 20
3.76 to <4.36 0.085 88 to <iti 22
Nonvefillable botties {inches) Nonrefillable bottles (millimeters)
Less than 2.69 0.045 Less than 69 1.1
262 to <3.01 0.055 69 to< 77 1.4
3.01 to <3.26 0.060 77 to < 84 1.5
3.26 to <3.64 0.065 84 1o < 83 1.7
3.64 to <4.14 0.070 83 to <106 1.8

Prelabeled nonrefillable botties (nches)

Prelabeled nonvefillable bottles (nillimeters)

Less than 2.69 0.030
268 to <3.01 0.035
3.01 to <3.26 0.040
326 to <3.64 0.045
3.84 to <4.14 0.050

Less than €9 . 0.8
69 to< 77 0.9
77 to < 84 1.0
84 to< g3 1.1
83 to <106 13

4.8 Visual defects

4.8.1 Requlrements— Boftles shall be free of the fol-
lowing visual defects:

{a) check finlsh—appearance of shallow fractures
confined to one surface of the glass container.

{b) choked neck—an imperfection consisting of an
Insufficient opening in the finish and neck of a
bottle.

{c) spiit finish—a crack from surface to surface ex-
tending from top of the finish downward.

{d) blrdswings--a string or strand of glass extend-
ing across the inside of the bottie.

(e) blisters—bubbles or gaseous inclusions of 0.125
inch (3.2 mm} or larger in size.

{f) butterfly brulse—a surface crack caused by a
severs blow in which the fracture is usually
curved in shape extending into the glass from the
outside surface.

{(g) chipped finish—an imperfeétion duetolossof a
small fragment of glass out of an otherwise regu-
lar surface.

(h) cracks—fractures extending into or completely
through the glass from either surface.

() crizzls finish—a multitude of fine surface frac-
tures causing a frosty appearance on the sealing
surface which could prevent an adequate seal.

) down finish—a sagging or irregular surface
which could prevent an adequats seal.

{k) off-set seams finish—a sealing surface or finish
threads misaligned to such an extent that proper
seal or removal torque cannot be maintained.

() overpress finish—a glass fin projecting upward
from the inside surface such that it may be bro-
ken or chipped in normal use.

(m) stones—unmelted batch or foreign matter em-
bedded In the glass having a diameter of 0.062
inch (1.6 mm) or larger.

{n) stuck glass—exiraneous glass fragments adher-
ing to any surface of the bottle.

4.8.2 Inspaction and testing procedures—The pro-
ducer of soft drink bottles shall use only automatic
inspection devices on a continuous basis to detect
visual defects (a) through (o) listed in 4.8.1. For the




other defects listed, continuous visual inspections
shall be carried out using either automatic devices or
trained personnel.

4.9 Internal pressure strength

4.9.1 Requirements—Refillable bottles shall with-
stand a minimum internal pressure of 225 psl
{1550 kPa). Nonrefillable bottles including prelabeled
bottles shall withstand a minimum internal pressure of
200 psi (1380 kPa).

4.8.2 Inspection and testing procedures—A round
of bottles shall be taken at least once every 2 hours
from the annealing lehr during manufacture and tested
for internal pressure strength using one of the follow-
ing methods:

(8) The t-minute sustained pressure fest—At
sach level, pressure is sustained within the bot-
ties for 1 minute starting at 150 psl (1030 kPa) up
to and including 200 psi (1380 kPa) in Increments
of 12.5 psi (85 kPa) and at higher pressure levels
in increments of 25 psi (170 kPa) in accordance
with Method A of ASTM C 147-86, Intemnal Pres-
sure Test on Glass Contalners .*

(b) The Increment pressure test—At each level,
" pressure Is applled for 3 seconds starting at 150
psi (1030 kPa) over the same range as specified
in4.9.2(a) in accordance with Method A of ASTM
C 147-86, Internal Pressure Test on Glass.* Be-
cause of the pressure gage responss, the actual
applied pressurs will be 1.23 times the levels
specified In the 1-minute sustained pressure test
in 4.9.2(a). For example, at the levels of 225 and
200 psi (1550 and 1380 kPa), the actual applied
pressures in the bottles would be 278 and 247
psl (1920 and 1700 kPa), respectively.

(c) The contlnuously Increasing test (the ramp
test)—The applied pressure is increased at a
constant rate of 60 psi (410 kPa) per second
starting at zero pressure and ending at a
1-minute equivalent pressure level that satisfies
the requirements of 4.9.1 or as specified in
Method B of ASTM C 147-88, Intemal Pressure
Test on Glass Containers * The actual pressure
leval in the bottle Is given by the following equa-
tion:

Pa = 1.38 Py + 259

*Sea footnots 3.

where Py is the actual pressure level in the bottle,
and Pg is the 1-minute equivalent pressure level
as indicated by the ramp pressure testing
machine.

Note: Both the increment pressure tester and the
ramp tester may provide a readout in
1-minute equivalent pressure values,

If any bottle in the round of bottles fails to meet the
internal pressure test, then four additional bottles pro-
duced from the represented cavity, or cavities, shall
be tested. If a failure occurs among these four bottles
tested, all botties being produced from the noncon-
forming cavity, or cavities, shall be rejected until the
condition causing the failure has been corrected. Cor-
rection in the production procedure shall be accepted
when all four bottles of a succeeding tested lot pass
the minimum internal pressure requirements.

After an Initial faliure has been verified, ali palists
loaded with bottles produced from the nonconforming
cavity, or cavities, since the last satisfactory test shall

_ be detained. The bottles from the nonconforming cav-

ity, or cavities, either may be rejected or shall be qual-
ified for acceptance by testing In groups of four in
reverse order of production beginning with those last
produced. Then the test procedure previously de-
scribed shall be followed untll all four bottles of the
test lot indicate conformance. All bottles from any test
lot that did not indicate conformance when so tested
shall be rejected. After the nonconforming bottles
have been removed, the dstained pallets shall then be

released.

4.9.3 Alternative testing—A producer may use an
automatic off-line pressure testing procedure that sat-
isfles the requirements of 4.9.1 and that provides re-
sults equivalent to those specified in 4.9.2(c) as
certified by a qualified inspection and testing agency.

4.10 Thermal shock reslistancs

4.10.1 Requirement—Refillable bottles shall with-
stand a hot to cold thermal shock having a tempera-
ture difference of 75 °F {42 °C). This requirement may
be achieved by transferring bottles from a hot water
bath of 145+2°F (631 °C) into a cold water bath of
70£2°F (21 =1 °C) within 15 seconds (+ 1 second) in
accordance with ASTM C 149-86 Standard Method of
Thermal Shock Test on Glass Contalners

4.10.2 Inspectlon and testing procedures—A
round of bottles shall be taken from the annealing lehr
at least once every 4 hours during production and
tested for thermal shock resistance.

& Sea footnote 3.




If any bottle in the round of bottles falls the thermal
shock test, then four additional bottles produced from
the represented cavity, or cavities, shall be tested. If a
failure ocours among these four bottles tested, all bot-
tles being produced from the nonconforming cavity, or
cavities, shall be rejected until the condition causing
the failure has been corrected. Correction in the pro-
duction procedure shall be accepted when all four
bottles of a tested lot pass the thermal shock test.

After an initial failure has been verified, all pallets
loaded with bottles produced from the nonconforming
cavity, or cavities, since the last satisfactory test shall
be detained. The detained bottles from the noncon-
forming cavity, or cavities, either may be rejected or
shall be qualified for acceptance by testing in groups
of four in reverse order of production beginning with
those last produced. Then the test procedurs de-
scribed above shall be followed until all four bottles of
the test lot indicate conformance.

All bottles from any test lot that did not indicate con-
formance when so tested shall be rejected. After the
nonconforming bottles have been removed, the de-
tained pallet shall be released.

5. INTENDED USE

Intended use statement—Each manufacturing order
and invoice for bottles shall contain a statement that
specifies the intended use of the bottles in each ship-
ment. The following statement is an example that may
be used: ,

“Bottles with a capacity of up to and including 36
fluid ounces, which also applies to bottles with met-
ric capacity of 1 liter, are intended for use in the
packaging of soft drinks carbonated to a maximum
of 5 volumes.”

6. EFFECTIVE DATE AND
IDENTIFICATION

The effective date of this Standard is July 31, 1989.
As of that date, reference to this Standard may be
made in contracts, codes, advertising, Invoices,
. product labels, and the like; however, a product shall
not be advertised or represented in any manner that
would in any way imply approval or endorsement of
that product by the National Institute of Standards and
Technology and/or the Department of Commerce.
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" The following suggested statements may be used in
representing products as conforming to the require-
ments of this Standard: '

“This conforms to all
requirements established in Voluntary Product Stan-
dard PS 73-89, Glass Bottles for Carbonated Soft
Drinks, developed and published in accordance
with the U.S. Department of Commerce Procedures
for the Development of Voluntary Product Stan-
dards . Full responsibility for the conformance of this
product to the Standard is assumed by (name and
address of producer and/or distributor).”

“Conforms to PS 73-89, (name and address of pro-
ducer and/or distributor).”

7. HISTORY

This publication is intended to supersede Voluntary

Product Standard PS 73-77 Carbonated Soft Drink --

Bottles.

In 1976 Voluntary Product Standard PS 73-77 Carbon-
ated Soft Drink Bottles was approved for publication
by National Institute of Standards and Technology
(NIST), formerly the National Bureau of Standards
(NBS). The Standard was developed and published in
response to requests received by NIST in January
1972 from the Glass Packaging Institute (GPI) and the
National Soft Drink Association (NSDA) to develop a
Voluntary Product Standard for bottles used by the
carbonated soft drink industry. The Standard re-
mained in effect until the current Standard PS 73-89
replaced it.

Current Edlitlon

On August 23, 1983 the Standing Committee for PS
73-77 passed a motion to revise PS 73-77 to incorpo-
rate those major glass packaging items that were be-
ing used as soft drink containers (such as
“plastishield"” bottles which were being used at that
time). The motion was adopted by a vote of 5-1, It was
agreed that the GPl, the sponsor for PS 73-77, and
the NSDA, representing bottlers of soft drinks, would
jointly support the development of a draft.




The subsequent draft, designated TS233 and dated
May 1984, did not meset with approval for numerous
reasons. At the Standing Committee meeting in June

- 1984, recommendations were made that more exten-
sive changes and additions should be developed to
include the requirements for prelabeled refillable bot-
tles and head space.

Other drafts that were completed in June 1984 and
April 1985 did not receive the approval of the Standing
Committes. In February 1987 NIST established an Ad
Hoc Task Group to discuss the major unresolved is-
sue of head space. That Task Group had representa-
tives of the GPI and NSDA, consumers, bottlers, and
manufacturers of bottles. The Task Group met in
March 1987 and made a recommendation on that
subject which was subsequently reviewed and ap-
proved by the Standing Committee by correspon-
dence. The text of the Standard covering head space
reflects that recommendation. Later, extensive edito-
rial revisions of the draft standard were made by the
secretariat at the NIST. The proposed standard was
approved by the Standing Committee in May 1988.

The proposed Voluntary Product Standard TS233
dated August 1988 was distributed for public accep-
tance in September 1988. Responses indicated con-
' sensus among producers, distributors, and consumers
in accordance with the published procedures. The
Standard was approved for publication by the National
Institute of Standards and Technology as Voluntary
Product Standard PS 73-89, “Glass Bottles for Car-
bonated Soft Drinks,” to be effective July 31, 1989.

8. STANDING COMMITTEE

A Standing Committee has been appointed to assist in
keeping this Standard up to date. The names of the
members of the Committee are available from the
Office of Standards Management, National Institute of
Standards and Technology, Gaithersburg, Maryland
20888, which serves as the sscretariat for ths
Committes.
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Periodical

Journal of Research of the National Institate of Standards and Technology—Reports NIST research
and development in those disciplines of the physical and engineering sciences in which the Institute
is active. These include physics, chemistry, engineering, mathematics, and computer sciences.
Papers cover a broad range of subjects, with major emphasis on measurement methodology and

the basic technology underlying standardization. Also included from time to time are survey articles
on topics closely related to the Institute’s technical and scientific programs. Issued six times a year.

Nonperiodicals

Monographs—Major contributions to the technical literature on various subjects related to the
Institute’s scientific and technical activities.

Handbooks—Recommended codes of engineering and industrial practice (including safety codes) de-
veloped in cooperation with interested industries, professional organizations, and regulatory bodies.
Special Publications—Include proceedings of conferences sponsored by NIST, NIST annual reports,
and other special publications appropriate to this grouping such as wall charts, pocket cards, and
bibliographies. -

Applied Mathematics Series—Mathematical tables, manuals, and studies of special interest to physi-
cists, engineers, chemists, biologists, mathematicians, computer programmers, and others engaged in
scientific and technical work.

National Standard Reference Data Series—Provides quantitative data on the physical and chemical
properties of materials, compiled from the world’s literature and-critically evaluated. Developed un-
der a worldwide program coordinated by NIST under the authority of the National Standard Data
Act (Public Law 90-396). NOTE: The Journal of Physical and Chemical Reference Data (JPCRD)
is published quarterly for NIST by the American Chemical Society (ACS) and the American Insti-
tute of Physics (AIP). Subscriptions, reprints, and supplements are available from ACS, 1155 Six-
teenth St., NW., Washington, DC 20056.

Building Science Series—Disseminates technical information developed at the Institute on building
materials, components, systems, and whole structures. The series presents research results, test
methods, and performance criteria related to the structural and environmental functions and the
durability and safety characteristics of building elements and systems.

Technical Notes—Studies or reports which are complete in themselves but restrictive in their treat-
ment of a subject. Analogous to monographs but not so comprehensive in scope or definitive in
treatment of the subject area. Often serve as a vehicle for final reports of work performed at NIST
under the sponsorship of other government agencies.

Voluntary Product Standards—Developed under procedures published by the Department of Com-
merce in Part 10, Title 15, of the Code of Federal Regulations. The standards establish nationally
recognized requirements for products, and provide all concerned interests with a basis for common
understanding of the characteristics of the products. NIST administers this program as a supplement
to the activities of the private sector standardizing organizations.

Consumer Information Series—Practical information, based on NIST research and experience, cov-
ering areas of interest to the consumer. Easily understandable language and illustrations provide use-
ful background knowledge for shopping in today’s technological marketplace.

Order the above NIST publications from: Superintendent of Documents, Government Printing Office,
Washington, DC 20402,

Order the following NIST publications—FIPS and NISTIRs—from the National Technical Information
Service, Springfield, VA 22161

Federal Information Processing Standards Publications (FIPS PUB)—Publications in this series col-
lectively constitute the Federal Information Processing Standards Register. The Register serves as
the official source of information in the Federal Government regarding standards issued by NIST
pursuant to the Federal Property and Administrative Services Act of 1949 as amended, Public Law
89-306 (79 Stat. 1127), and as implemented by Executive Order 11717 (38 FR 12315, dated May 11,
1973) and Part 6 of Title 15 CFR (Code of Federal Regulations).

NIST Interagency Reports (NISTIR)—A. special series of interim or final reports on work performed
by NIST for outside sponsors (both government and non-government). In general, initial distribu-
tion is handled by the sponsor; public distribution is by the National Technical Information Service,
Springfield, VA 22161, in paper copy or microfiche form.




