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I'information disponible et/ou I'information la
plus actuelle ou la plus fiable a ce sujet.
L'ONGC décline par la présente toute
responsabilité a I'égard de toute affirmation,
déclaration ou garantie de validité
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contenue dans ces normes. L'ONGC
n‘assumera aucune responsabilité et ne
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erreur, omission, inexactitude ou autre
conséquence pouvant découler de la
fourniture ou de I'utilisation subséquente de
cette information.
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The CANADIAN GENERAL STANDARDS BOARD (CGSB),
under whose auspices this standard has been developed, is
a government agency within Public Works and Government
Services Canada. CGSB is engaged in the production of voluntary
standards in a wide range of subject areas through the media of
standards committees and the consensus process. The standards
committees are composed of representatives of relevant interests
including producers, consumers and other wusers, retailers,
governments, educational institutions, technical, professional and
trade societies, and research and testing organizations. Any given
standard is developed on the consensus of views expressed by
such representatives.

CGSB has been accredited by the Standards Council of Canada as
a national standards-development organization. The standards that
it develops and offers as National Standards of Canada conform to
the criteria and procedures established for this purpose by the
Standards Council of Canada. In addition to standards it publishes
as National Standards of Canada, CGSB produces standards to meet
particular needs, in response to requests from a variety of sources in
both the public and private sectors. Both CGSB standards and
CGSB national standards are developed in conformance with the
policies described in the CGSB Policy and Procedures Manual for
the Development and Maintenance of Standards.

CGSB standards are subject to review and revision to ensure that
they keep abreast of technological progress. CGSB will initiate the
review of this standard within five years of the date of publication.
Suggestions for their improvement, which are always welcome,
should be brought to the notice of the standards committees
concerned. Changes to standards are issued either as separate
amendment sheets or in new editions of standards.

An up-to-date listing of CGSB standards, including details on latest
issues and amendments, and ordering instructions, is found in the
CGSB Catalogue at our Web site — www.tpsgc-pwgsc.ge.ca/
ongec-cgsb along with more information about CGSB products
and services.

Although the intended primary application of this standard is
stated in its Scope, it is important to note that it remains the
responsibility of the users of the standard to judge .ts suitability
for their particular purpose.

The testing and evaluation of a product against this standard may
require the use of materials and/or equipment that could be
hazardous. This document does not purport to address all the
safety aspects associated with its use. Anyone, using this standard
has the responsibility to consult the appropriate authorities and to
establish appropriate health and safety ‘practices in conjunction
with any applicable regulatory requirements prior to its use.
CGSB neither assumes nor accepts any responsibility for any
injury or damage that may occur during or as the result of tests,
wherever performed.

Attention is drawn to the possibility that some of the elements of
this Canadian standard may be the subject of patent rights. CGSB
shall not be held responsible for identifying any or all such patent
rights. Users of this standard are expressly advised that
determination of the validity of any such patent rights is entirely
their own responsibility.

Further information on CGSB and its services and standards may
be obtained from:

The Manager

Standards Division

Canadian General Standards Board
Gatineau, Canada

KI1A 1G6

The Standards Council of Canada (SCC) is the coordinating body
of the Canadian standardization network, which is composed of
people and organizations involved in the development, promotion
and implementation of standards. Through the collaborative
efforts of Canadian standardization network members,
standardization is helping to advance the social and economic
well-being of Canada and to safeguard the health and safety of
Canadians. The network’s efforts are overseen by SCC. The
principal objectives of SCC are to foster and promote voluntary
standardization as a means of advancing the national economy,
supporting sustainable development, benefiting the health, safety
and welfare of workers and the public, assisting and protecting the
consumer, facilitating domestic and international trade, and
furthering international cooperation in relation to standardization.

An important facet of the Canadian standards development system
is the use of the following principles: consensus; equal access and
effective participation by concerned interests; respect for diverse
interests and identification of those who should be afforded access
to provide the needed balance of interests; mechanism for dispute
resolution; openness and transparency; open access by interested
parties to the procedures guiding the standards development
process; clarity with respect to the processes; and Canadian
interest consideration asg‘the initial basis for the development of
standards. A National, Standard, of Canada (NSC) is a standard
prepared or reviewed by.an SCC-accredited SDO and approved
by the SCC according to NSC approval requirements. Approval
does not refer tonthe technical content of the standard, as this
remains the responsibility of the SDO. An NSC reflects a
consensus of @mnumber of capable individuals whose collective
interests provide, to the greatest practicable extent, a balance of
representation,of general interests, producers, regulators, users
(including consumers) and others with relevant interests, as may
be appropriate to the subject at hand. NSCs are intended to make a
significant and timely contribution to the Canadian interest.

Those who have a need to apply standards are encouraged to use
NSCs. These standards are subject to periodic review. Users of
NSCs are cautioned to obtain the latest edition from the SDO that
publishes the standard.

The responsibility for approving standards as NSCs rests with:

Standards Council of Canada
270 Albert Street, Suite 200
Ottawa, Ontario K1P 6N7, CANADA

How to order CGSB Publications:

by telephone — 819-956-0425 or
— 1-800-665-2472

by fax — 819-956-5740

by mail — CGSB Sales Centre
Gatineau, Canada
K1A 1G6

in person — Place du Portage

Phase 111, 6B1
11 Laurier Street

Gatineau, Quebec
by email — ncr.cgsb-ongc@tpsge-pwegsc.ge.ca

on the Web — www.tpsgc-pwgsc.gc.ca/onge-cgsb
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Preface to the National Standard of Canada

This National Standard of Canada has been extended and reaffirmed by the CGSB Committee on Textile Test
Methods and Terminology. Editorial changes have been made by the addition and correction of the following
paragraphs:

FOREWORD

This method is similar to the exposure procedures described int/AATCC, Test Method 169-1987 of the
American Association of Textile Chemists and Colorists. A new edition of AATCC Test Method 169 was
published in 2009.

11.1  Source of Referenced Publication — The publication referred to in par. 3.1.1 may be obtained from the
Canadian General Standards Board, Sales Centres/Gatineau, Canada K1A 1G6. Telephone 819-956-
0425 or 1-800-665-2472. Fax 819-956-5740. E-mail ‘ncr.cgsb-ongc@tpsgc-pwgsc.gc.ca. Web site
WWWw.tpsgc-pwgsc.gc.ca/ongc-cgsb.

© CGSB 2013 - All rights reserved
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CG§E TEXTILE TEST METHODS CAN/CGSB-4.2
Ottawa
Canada
K1A 1G6 Weather Resistance — Xenon Arc Radiation No. 69-M91
Extended April 1997
FOREWORD . Reaffirmed November 2013

This method is similar to the exposure procedures described in AATCC Test Method 169-1987 of the American
Association of Textile Chemists and Colorists.

PURPOSE AND SCOPE

This method provides a procedure for the exposure of textile materials of all kinds, including coated fabrics and
products made thereof, in an artificial weathering apparatus using a xenon arc lamp and controlled conditions of test.
This method includes procedures for both controlled wetting and no wetting of the specimen.

The resistance to weathering of any property of the fabric may be determined by testing the exposed fabric in
accordance with the appropriate test method.

If the degree of change in a property due to weathering is required, fabric ‘must be tested both before and after
exposure in the weathering apparatus.

The method provides the option of four specific weathering'eycles with combinations of light, dark and light, and
spray. Other cycles may be used if agreed upon by parties concerned.

The testing and evaluation of a product against this method may require the use of materials and/or equipment that
could be hazardous. This document does not purport to address all the safety aspects associated with its use. Anyone
using this method has the responsibility to consult the appropriate authorities to establish appropriate health and
safety practices in conjunction with any existing applicable regulatory requirements prior to its use.

PRINCIPLE

Samples of the textile material t0 be tested and the agreed upon standard for comparison are exposed simultaneously
to xenon lamp radiation under specified conditions. After exposure, the resistance to weathering of a specific sample
property is determined.

APPLICABLE‘PUBLICATION
The following publication is applicable to this method:

Canadian General Standards Board (CGSB)
CAN/CGSB-4.2-M — Textile Test Methods:

Standard for individual property as required.

Reference to the above publication is to the latest issue, unless otherwise specified by the authority applying this
method. The source for this publication is shown in the Notes section. '

TERMINOLOGY

Irradiance, n.: radiant power as a function of wavelength.

Irradiance, total, n.: radiant energy integrated over all wavelengths at a point in time, expressed in watts per square
meter (W/m?).

Irradiation, n.: the time integral of irradiance, expressed in joules per square metre (J/m?).
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4.5
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5.1.1.1

5.1.1.2

5.1.1.3

5.1.2.1

5.1.2.2

5.2

5.3

5.3.1

Radiant energy, n.: energy travelling through space in the form of photons or electromagnetic waves of various
lengths.

Spectral energy distribution, n.: the variation of energy due to the source over the wavelength span of the emitted
radiation.

Weather resistance, n.: ability of a material to resist degradation of its properties when exposed to climatic
conditions.

APPARATUS

Weathering Chamber — The exposure apparatus uses a long-arc xenon lamp as the source of irradiance. Different
size xenon lamps operate in different wattage ranges in several sizes and types of apparatus. The various models of
exposure apparatus, the diameter of the specimen rack, size and wattages of the xenon lamps are varied (Notes 1
and 2).

Type 1 — Water-Cooled Test Apparatus (see Appendix A) — A water-cooled system, available in three test
chamber sizes and various wattage capacities, and found suitable for use with this test method as follows:

Test chamber type 1A, a xenon lamp type artificial weathering apparatus, consists of a water-cooled xenon lamp
(long arc) radiant energy source positioned at the central axis of a 96 cm diameter vertical specimen rack.

Test chamber type 1B, a xenon lamp type artificial weathering apparatus, consists)of a water-cooled xenon lamp
(long arc) radiant energy source positioned at the central axis of a 64.8 0.3 cm diameter inclined specimen rack.

Test chamber type 1C, a xenon lamp type artificial weathering apparatus, consists of a water-cooled xenon lamp
(long arc) radiant energy source positioned at the central axis offa,51'% 0.3'cm diameter vertical specimen rack.

Type 2 — Air-Cooled Test Apparatus (see Appendix A) - An air-cooled system, available in two test chamber
sizes and various wattage capacities.

Test chamber type 2A, a xenon lamp type artificial weathering apparatus, consists of three air-cooled xenon lamps
(long arc) as a radiant energy source positioned /Wwithina 61 % 0.3 cm diameter vertical specimen rack to provide a
specified spectral energy distribution.

Test chamber type 2B, a xenon lamp type artificial weathering apparatus, consists of an air-cooled xenon lamp (long
arc) as a radiant energy source positioned at the central axis of a 15.7 0.3 cm diameter vertical specimen rack to
simulate a specified spectral energy distribution.

Black panel thermometer (See Appendix A and Note 1).

Standards for Comparison — Standards for comparison must be determined and agreed upon by the concerned
parties. The standards can be any suitable textile material where a history of the rates of strength degradation or
colour change is known. Standards must be exposed simultaneously with the test specimen. The standard used with
water spray options must not show any character change as a result of the water spray.

The use of the standard is to determine time-to-time equipment and test procedure variations. If test results of the
exposed standards differ by more than 10% from the known standard data, thoroughly review the test machine
operating conditions, and correct any malfunctions or defective parts. Then, repeat the test. If the data still differ by

Note 1: Test apparatus is available from J.B. Atlas Co., 9 Canso Drive, Rexdale, Ontario, Canada M9W 4L9; Suga Test
Instrument Co., 4-14 Shinjuku 5-chome, Tokyo 160, Japan; and Heraeus Inc., 24 Union Hill Industrial Park, West
Conshohocken, PA 19428, U.S.A.

Note 2: The decision as to which machine type to use should be agreed upon by the parties concerned based on their historical
data and experience. There may be distinct differences in spectral distribution, water spray application, air and humidity sensor
location, and test chamber size between weathering test machines supplied by different manufacturers that can result in
differences in reported test results. Consequently, data obtained from machines supplied by different manufacturers and different
size test chambers and xenon lamps cannot be used interchangeably unless a mathematical correlation has been established and
agreed upon by the parties concerned.

No. 69-M91
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8.3.1

8.3.2

more than 10% from the known data and there is no evidence of machine malfunction, then the standard should be
questioned and re-evaluated.

TEST SPECIMENS

Specimens of both the sample under test and the standard for comparison shall be of a size adequate to perform the
required tests and shall be representative of the sample as a whole.

WEATHERING CYCLES

The nature of the test material contributes to the selection of the appropriate test cycle with respect to ultraviolet
exposure, wetting, wet time and temperature. The following weathering cycle options are acceptable.

Option 1 — This cycle has been used to approximate a semi tropical climate such as found in South Florida:
120 min cycle, 90 min light only, alternating with 30 min light and water spray, black panel temperature 77 & 3°C,
relative humidity 70 £ 5% in the light only portion of the cycle.

Option 2 — This cycle has been used to approximate a semi tropical climate such as found in South Florida when
appropriate machine water supply is restricted: 120 min cycle, 60 min light only, alternating with 60 min dark, black
panel temperature 77 + 3°C, relative humidity 70 + 5% in the light only portion of the cycle, no water spray.

Option 3 — This cycle has been used to approximate a semi-arid climate/such as found in Phoenix, Arizona: light
on cycle, continuous light only, no water spray, black panel temperature 77 = 3°C, relative humidity 27 £ 3%.

Option 4 — This cycle has been used to approximate a temperate climéte such as found in Columbus, Ohio:
120 min cycle, 102 min light only, alternating with 18 min,of light'and water spray, black panel temperature
63 % 3°C, relative humidity 50 + 5% in the light only portion of the cycle.

The use of these cycles does not imply, expressly or otherwise, an-accelerated weathering test. This test method is
not restricted to the use of these cycles. Other cycles may be agreed upon by the concerned parties.

PREPARATION OF TEST APPARATUS
The following safety precautions shouldsbe observed at all times.

Do not operate the test equipment until the manufacturer’s operating instructions have been read and understood. It
is the responsibility of whomever operates, the test equipment to conform to the manufacturer’s directions for safe
operation.

The test equipment contains high intensity lamps. The door of the test machine must be kept closed whenever it is
running.

Before servicing xenomlamps, allow 30 min cool-down after test machine is shut down.

When servicing the test machine, shut off both the off switch on the front panel and the main power disconnect
switch. Insure that the main power indicator light on the machine front panel goes out.

If possible, install the test apparatus in a room where temperature and relative humidity are controlled to minimize
the effects of air supply variations.

Be sure that the test apparatus is calibrated at the start of each test, that filters are clean and that the wattage is within
the limits specified by the manufacturer.

For type 1 apparatus, discard outer filters after 2000 h of use and inner filters after 400 h of use. If no automatic light
monitoring equipment is available, discard xenon lamp tubes at the manufacturer’s recommended time intervals. For
type 2A apparatus, discard lamp tubes according to the manufacturer’s instructions. For type 2B apparatus, discard
filters and lamp tubes according to the manufacturer’s instructions.

For type 1 apparatus equipped with automatic light monitor equipment, provision is included to progressively
increase wattage of the xenon lamp to minimize changes in the intensity that result with use. When the type 1
apparatus are not equipped with a means to progressively increase wattage with use, increase wattage in steps
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according to the manufacturer’s instructions for respective wattage rated xenon lamp tubes and the use of
borosilicate filters. When wattage is controlled manually, pre-age the xenon lamp and optical filters for 20 h.

When the apparatus is equipped to monitor specific portions of a continuous spectrum, control the level of irradiance
of 0.35 £ 0.01 W/m?nm band-pass at 340 nm, unless otherwise specified.

For type 1 apparatus, unless otherwise specified, use borosilicate glass filters that simulate the spectral power
distribution of daylight throughout the actinic region. The filter used shall have a transmission of at least 90%
between 380 and 750 nm, falling to 0% between 290 and 300 nm.

For type 2 apparatus, unless otherwise specified, use filter systems recommended by the manufacturer that simulate
the spectral power distribution of daylight throughout the actinic region. The filter used shall have a transmission of
at least 90% between 380 and 750 nm, falling to 0% between 290 and 300 nm.

Control irradiation, wetting, relative humidity, air temperature, and black panel temperature, when applicable.

The black panel sensor unit indicates the absorbed irradiance minus the heat dissipated by conduction and
convection. Keep the face of the black panel in good condition. Although it is coated with a high quality finish,
when exposed in the weathering apparatus it is subject to deterioration. Therefore, periodically clean and polish it
with a high grade automobile wax. Maintain a control black panel unit to periodically check the operating black
panel unit for conformance. When an operating black panel unit falls outside the limits established for the test
procedure, compared to the control unit, refinish or replace the unit.

Install a light-on-only program cam, card or other mechanism in the test apparatus. Fill the specimen rack with
framed material and the black panel thermometer. The material is Uised to simulate air flow in the test chamber
during the test exposure and should not include the actual test samples. Support the black panel thermometer in the
specimen drum or rack in the same manner as the material. When exterior indicators are not available, read the black
panel temperature through the window in the test chamber door. Operate and control the test apparatus as defined by
the manufacturer. Operate the test apparatus in this modeiand adjust the chamber dry and wet bulb temperatures, or
chamber thermometer and hygrometer, to provide thelrequired black panel temperature and relative humidity.

Shut down the test apparatus after operating at the controlled conditions for 60 min. Remove the material from the
specimen rack.

PROCEDURE
Install the appropriate prograni cam, c¢ard or other mechanism, for the agreed upon operating cycle (see section 7).

Mount the test specimens on the specimen rack vertically both above and below the horizontal centre line of the
source of radiation. Make sure that all materials are adequately supported and in proper vertical alignment. Any
displacement of the material toward or away from the source, even by a small distance, may lead to variation in
degradation between Specimens. The specimen rack must be filled; extra material is used when the number of
specimens being tested is insufficient to fill the specimen rack.

For single strand tests when material length exceeds 23 cm, mount the test specimens on the specimen rack
vertically in the horizontal centre line of the source of radiation.

In the case of woven, knitted, and nonwoven fabrics, ensure that the side directly exposed to the radiant source is
that normally used as the face. If for any reason, the face of the material is not exposed, report this fact with the data.

For test program cycles with water spray, ensure that the water spray strikes the test samples as a fine spray equally
distributed over the surface exposed to the radiation. Use F-80 water spray nozzles, or equivalent unless otherwise
agreed upon between concerned parties. Use of other water spray nozzle types can result in differences in reported
test results. For type 1 instruments, maintain the water pressure at the spray nozzle at 83 to 124 kPa. For type 2
instruments, maintain the water flow rate at each spray nozzle to provide 12 to 18 L/h. Only one side of the
specimens shall be exposed to weathering and light. Use deionized, demineralized or distilled water that contains
less than 17 ppm of total solids and preferably water of 6 to 8 ppm to reduce deposits on the test specimen. Use
water having a pH maintained at 7+ 1. Use stainless steel or other acceptable water transport lines that will not
contaminate the water. Maintain water temperature entering the test chamber at 16 = 5°C.
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Be sure the wattage and water supply during the test are as specified in the detailed description of the apparatus
furnished by the manufacturer. Be sure the program cam, card or other mechanism provides the designated black
panel temperature and relative humidity. Monitor exposure test chamber conditions with suitable recorders
(optional).

Operate the test apparatus continually until the selected exposure has been completed. Avoid unnecessary delays
when filters or lamps are changed and the exposure period continued, as such delays may contribute to variations in
results or lead to errors.

To ensure uniform total irradiation over the specimen surface, reposition specimens vertically in a sequence which
will provide each specimen equivalent exposure periods in each location. Rotate the test samples after each 250 h of
exposure. When the exposure interval does not exceed 24 h, locate each sample equidistant from the horizontal axis
of the xenon lamp arc. Other test methods of achieving uniform total irradiation may be employed if mutually
agreed upon by the concerned parties.

Replace filters according to manufacturer’s instructions, or when pronounced discolouration or milkiness develops,
whichever occurs first.

When applicable, operate the test apparatus on a time cycle of at least a seven day exposure. Some laboratories
employ a rest cycle between exposure cycles. In any event, the operating schedule must be reported.

When the exposure cycle is completed, remove the replicate standard and teSt'specimens from the exposure rack.

If upon removal from the racks, the specimens are wet, dry them without'tension at ambient laboratory conditions or
at a temperature not exceeding 70°C. )

If the exposure cycle has included a water spray, wet-out the unexposed reference standard (comparison standard)
and the retained unexposed original. Treat them under the same conditions of drying and conditioning as the
exposed test specimens before property evaluation.

Conduct the property test, on the exposed fabric‘in accordance with the agreed upon test method. If the change in the
property is to be determined, also conduct the test on the unexposed fabric.

If required, calculate the change in the property.

Test the standards for comparison (par 5.3) before and after exposure and determine that the change in property is
within 10% of the established,norm for these standards.

REPORT

Report the following information:

The average of the property test results after exposure.

If required, the percent change in property results.

Whether property degradation of standards for comparison is within 10% of norm for these standards.
The type of test apparatus.

The cycle option used.

The total exposure time.

The type of water used in spray.

The number of this method: CAN/CGSB-4.2 No. 69-M91.

NOTES

Source of Referenced Publication — The publication referred to in par. 3.1.1 may be obtained from the Canadian
General Standards Board, Ottawa, Canada K1A 1G6. Telephone (819) 956-0425 or 956-0426. Fax (819) 956-5644.
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APPENDIX A
DESCRIPTION OF TYPES OF WEATHERING EQUIPMENT

WATER-COOLED LAMPS

Type 1 Instruments — The xenon lamp has cylindrical inner and outer optical filters to provide a flow of cooling
water and to provide a specified spectral energy distribution. The apparatus has the means to progressively increase
the wattage of the xenon lamp, either automatically or manually, to minimize the changes in the intensity of the
radiation as a result of continued xenon lamp use. The apparatus has a means to recirculate distilled or deionized
water past the xenon lamp tube at a flow rate sufficient to remove excess heat. A cartridge demineralizer is installed
in the recirculating water line just prior to the xenon lamp. The recirculated water is cooled by means of a heat
exchange unit. The apparatus is equipped with water spray nozzles to provide uniform wetting of the specimens.
Vaporizing units for adding moisture to the air as it passes through the conditioning chamber prior to its entry into
the test chamber are provided. Relative humidity of the air in the test chamber is determined from readings of wet
and dry bulb thermometers, either indicating or recording. A fan blows conditioned air over the specimens and
through the test chamber. Testing temperature is measured and regulated by a black panel thermometer unit. It
consists of a 1.0 mm thick, black stainless steel panel 70 x 150 mm to which is mechanically fastened a stainless
steel bimetallic dial-type thermometer or resistance temperature device (RTD). The thermometer has a stem 1.4 mm
in diameter with a 44 mm dial. The sensitive portion extending 38 mm from the end of the stem is located in the
centre of the panel 64 mm from the top and 48 mm from the bottom of the panel. The face of the panel with the
thermometer stem attached should be finished with two coats of baked-on black enamel selected for its resistance to
light and water. The exact exposure cycle is controlled by a program cam or mechanism. The specimen rack rotates
at one revolution per minute.

Type 2A Instruments — Unless otherwise specified, the xenon lamps consist of quartz glass burner tubes with an
optical filter system consisting of special quartz glass inner and outer cylinders combined with a three section cover
of special ultraviolet glass to simulate the spectral power distribution of global radiation (daylight). Excess heat is
removed from the xenon lamps by recirculating distilled or deionized water between thinner and outer filter
cylinders in conjunction with an air flow alongthe xenon lamp. The recirculated water is cooled by means of a heat
exchange unit. Xenon lamp tubes are changed ina,cyclic pattern according to the manufacturer’s recommendations
to minimize changes in the intensity of the radiation during the test period.

Type 2B Instruments — Unless otherwise, specified, the xenon lamp has a quartz glass burner tube, having an
optical filter system consisting of a lantern with a combination of six infrared absorbing glasses plus one dark
ultraviolet filter surrounded by an’outer, cylinder of a special ultraviolet glass to simulate the spectral power
distribution of global radiation (daylight). Excess heat is removed from the xenon lamps by air flow. Xenon lamp
tubes are changed according to their lifé span as recommended by the manufacturer to minimize changes in the
intensity of the radiation during the test period.

AIR-COOLED‘EAMPS

Type 2A and type 2B instruments are both equipped with a water spray nozzle to provide uniform wetting of the
specimens. Atomizing units for adding moisture to the air of the test chamber are provided. Percent relative
humidity of the air in the test chamber is determined with either an indicating or recording hygrometer. Testing
temperature is measured by a black panel thermometer unit. It consists of a black stainless steel panel to which is
mechanically fastened a stainless steel bimetallic dial-type thermometer. The black panel temperature is controlled
by regulating the test chamber air temperature. For type 2A apparatus, the black stainless steel panel is
68 x 200 mm. For type 2B apparatus, the black stainless steel panel is 45 x 100 mm. The exact cycle is controlled by
a program card or other mechanism. For type 2A apparatus, the specimen rack and specimen holders rotate
clockwise at 2 £ 0.1 revolutions per minute. For type 2B apparatus, the specimen rack and specimen holders rotate
clockwise at 5.2 £ 0.1 revolutions per minute. After one revolution, the specimen holders can turn on their own axis
to provide light and dark cycles.
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