U.S. Department of Commerce
~ National Institute of Standards and Technology
(formerly National Bureau of Standards-NBS)

COMMERCIAL STANDARD (CS) 221-59

GEL-COATED GLASS-FIBER-REINFORCED
POLYESTER RESIN BATHTUBS

Commercial Standard (CS) 221-59 on Gel-Coated Glass-Fiber-Reinforced Polyester
Resin Bathtubs was withdrawn by the U.S. Department of Commerce effective June 23,
1971. '
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The following standard was used to replace CS221-59: ANSI Standard ZI24.1-87,
Plastic Bathtub Units

The International Association of Plumbing and Mechanical Officials (IAPMO) is the
standards organization accredited by ANSI to develop and maintain the standard.

For assistance and additional information concerning the standards and/or obtaining
copies, contact:

IAPMO Headquarters

5001 East Philadelphia Street
Ontario, CA 91761
Telephone: 1.909.472.4100
Fax: (909) 472.4150

E-mail: iapmo@iapmo.org
http://www.iampo.org

American National Standards Institute (ANSI)
25 West 43rd Street

New York, New York, 10036

Telephone: (212) 642-4990

Fax: (212) 398-0023

http://www.ansi.org (e-standards)

or http://www.nssn.org
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commerciAL staNpArRD CS 221-59

Gel-Coated Glass-Fiber-Reinforced
Polyester Resin Bathtubs

For sale by the Superintendent of Documents

U.S. Gevernment Printing Office, Washington 25, D.C. Price 10 cents !
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COMMERCIAL STANDARDS

Commercial Standards are deveIo
cooperation with: the Commochty Stand ds’ Dmsion of the Office of Techmcal Services,

and with the National Bureau of - Standurds. v Then' _purpose is. to establish quality ) ,
criteria, standard methods of test, rating, cemﬁcauon, and Lahelmg of manufactured i

commodities, and to provxde ‘uniform bases for fair: competmon.

The adoption ‘and use ofa Commerclal Standard is voluntary HoWever, when refer-;

ence to a Commerclal Standard is made in contracts, labels;. inyoices,. or- advertising

literature, the provisions of the standard are enforclble through usual legal channels
as a part of the sales contract. ,

Commercial Standards ongmate ,wtth the proponent mdustry The sponsors may be
manufacturers; dlsmhutors, or users of the specific product.. One of these three elements

of industry submits to the Commodrty Standards Division the necessary data to he used

as the basis for developing a standard of practice.: The dmslon, hy means of assembled
conferences or letter referenda, or both agsists the sponsor group in arriving at & tenta-
tive standard of practice and thereafter refers it to the other elements of the same
industry for approval or_for constructlve criticism that will be helpful in’ makmg any

necessary. adjustments,. The regular procedure of the dmsmn assures continuous serv--

icing of each Commezcxal Standard through review and revision, whenever, in the opinion
of the mdustry, changm‘ ‘ ondltlons waxrant such acuon. - :

SI MPLIFIED PRACTICE RECOMMENDAT!ONS

Under a sxmxlar procedure’ the Commodxty Standards Dmsxon cooperates with mdustnes -

in the establishment of Simplified Practice Recommendations.  Their purpose is to elimi-
nate avoidable waste through the establishment of standards of practice- for sizes,
dimensions, varieties, or other characteristics of specific products; to: snnphfy packagmg
practices; and to establish simplified methods of performing speclﬁo tasks,

~

The initial printing of Commercial Standard €S221-59 was made possrhle through the cooperation of the
Society of the Plastics Industry in-s¢curing-copics for jts memben. f

hy m nufacturers, distributors, and users in
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- taken from any part of it, shall not s

N lighting as specified in par. §.1.1. The gel coat shall be free from

voids, and no voids between the gel coat and the back-up resin shall
be closer than 0,020 inch to theinner face. ' Blemishes shall not exceed
those specified in par. 5.1.1. . o
3.2.1 Color—The color shall be as selected from the manufacturer’s -
standard color charts, and be substantially permanent under ordinary
conditionsofuse. =~ B :
3.3 D'iﬁnitéons; st
3.3.1

he following terms used in this standard are defined in
ASTM D 675-58T: blister, crack; crazing; dimple (see sink-mark),
dome, pinhole, porosity, and wrinkle. ‘
3.32 The fo
standard: , A . S _
Chipped area—Any exposed surface in which the gel coat or lami-
‘nate has been chipped. . . o ' o S
M oldingdefeotsg Any visible distortion related to forming, such
as: §

ort, let-go or sink-mark, as defined in ASTM D 675-58T.
- Specks—Particles of foreign matter which produce irregularities.
~“in the surface. ~These particles are described according to-their
physical size, as follows: .~ . o o
© Small=Y 4, to ¥, inch in maximum dimension o
 Medium-—Overj; to %5 inch in maximum dimension
Large—Over %, to 1 inch in maximum dimension =
Void.——‘in empty or unfilled space.”

lowing definitions ' are- sp

eciﬁ'ca,lly related to this

* Physical Properties of the Material?

4.1 Tensile propertiss-—Tho bathtubs shall withstand a tensile load

of not less than 900 pounds per linear inch: of width when tested in

‘accordance with 5.3,

4.2 Impact resistance—A specunen cutfrom the side or bottom of
the bathtub shall not show cracks in the gel coat when subjected to

»thevimgact test in accordance with 54.

" 4.3 Hardness—The bathtub surface and backing shall show a. mini-
mum reading of 40 points on a Barcol Impressor, when tested in ac-
cordance with 5.5, ~ . o i '

lete . bathtub, or test pieces

44 Cracking or amzz'ng—The complete . bathtub, or t
10w evidence of cracking or

crazing after the oven test given in.56. - .~ . -~ . .
4.5 Water absorption—The bathtub shall not absorp water in ex-
cess of 0.5 percent in 24 hours, when tested in accordance with 5.7, -
4.6 Gel coat—The gel coat shall be not less than 0.015 inch nor
more than 0.035 inch in thickness as determined in aceordance with 5.8.
4.7 Stain resistance~—The stain resistance of the bathtub surface
shall be such that it will withstand all reagents, except mustard, when
tested in accordance with59. -~ . RIS
4.8 Washability—Bathtubs shall withstand 40,000 cycles in the
serub test according to ﬁfa’r; 5.10." Only slight brush marks at the com-
pletion of this test are allowable. = ° R
4.9 Fungus and vermin resistance.—Bathtubs shall withstand the
tests for mildew resistance and for vermin in accordance with 5.11,
i For more éox'nplete-’ references to ASTM and other publications- designated herein,
see Appendix B, p. 10.- o s - ) :

4
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- Maximum. I

ot L number | FMaximum )

7 Size’ (miaximum ‘¢ | allowed 'pe number. |

¢:dimension)! ~: - ' [Ainspection lowed per |
. ..o}, in diam. .

Specks L - Smu ’Q{OQ;tO %_‘)—'«V-ﬂ;-lyj-}‘}‘é Liiinl )
~ | Medium (%4 t0 %2) oo nnv
Large (f :

2 1o

. PR ; 1 3 -
o Dimplesioiis ol qiea it
1o Domes '

o et bt bt D

TN AN §

Pl e

.1 Qertain gel-coats or finishes purposel mcorxg)rate"s’peck}i or flecks: to produce ;he?'desi'redz appearaxiqe.

_ For such finishes, the limitations given for speck blemishes do not apply. . : -
3 Not to be counted. - i - ST

P S A 19 T

512 Ink test=To aid with visual examination of the surface of
the bathtub, ink is applied to the'area to be inspected, as follows:

"(1) Wash the entire area to be inspécted with & waiter-soluble ink.
(2) Rinse tha brface with frésh wator snd dry. ' Tolk will remain

vigible dama% shall ‘tefer to de-

thig standard, all refere 16 dan i d

focts apparent to. the eye Upon ¢

mwﬁgwwéasqy”*ws
82 Conditionang of samples for. fes
fod. spaciment :fglgthjitongﬁin i

, mi—Unlessoth@rWISespecl
! ' thod D618-58... . ...

imens for | tests ghall ba conditioned. in accord-
ance with Procedire A of ASTM Method D618-88. .. ...
.83 Tensile test—Tensile load sha

" 53 Tendilo_tost,—Tensile 1 ;. dotermined in. accordance
with ASTM Method D638-58T, except: that results.shall be expressed
in pounds per linear inch of width. (See4.1.) . .. e

5.4 Impaot.—A suitable flat or nearly flat specimen from the bath-

tub shall be tested at room temperature 20° to 80° C. (68° to 86° Fl

by supporting and clamping it firmly in. a §-inch-diameter frame.
 114-inch. diameter steel ggll;,weighing 14 pound, shall be drepped on
the center of the panel, and be allowed to fall from a height of 6
inches to. strike the reverse side, and from a height of 30 inches to
strike the gel coat side. After each drop of the ball, the presence
of & crack shall be determined by applying the ink test to the affected
axzet% : 4(xszee 5.1.2) and carefully examining the area for conformity

5.5 Hardness—The test shall be made with a Barcol Impressor,
Model GYZJ-934-1.  With the indenter perpendicular to-the test
surface, a l‘ig'hﬁrha;nd"(})reissure is exerted ‘against the instrument to
drive the spring-loaded indenter into the material, and the hardness
~ dial reading is taken and recorded after a 10-second interval. The
: avefla;ge of at least five tests shall be used for determining conformity
with43.. A,

5.6 Oven test for amckmg and. ofazz'n;q.;-Aftér 10 days in a circulat-
ing-air oven maintained at 74°+2° C. (165°=4° F.), the test pieces
shall be inspected for conformity with 4.4. . L

"5 Water absorption—The water absorption shall be determined
in accordance with ASTM Method D570-57. (See4b.) . -
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BATHTUB = —
SUPPORT FLANGES=T% o ioms e e

i ‘ s;: NOTE A

25w
Fiours 1. Test for Bathtub Drain Fitting Oommection (por. 5.14).

NorE A—With lever arm approximately horizontal in the position shown, and
other' positions around the vertical axis, load is"applied as

in - various
- illustrated; ‘

- 8.15 Load test for support—Gently lower a weight of 300 pounds,
plus or minus 10 pounds, so that the weight is distributed evenly over
the entire area of each deck corner successively.. The deek corner .
shall be covered by a 14-inch thickness of sponge rubber or other
suitable soft material and a weight distribution board 34 to 114 inches
thick, of sufficient area to cover the deck corner. Allow the weight
to_remain on each. corner not less than 1 minute nor more than 10
minutes.. After removal of the weight, the bathtub and supporting
structure shall be inspected forconformity with4.18.1. . -~ =~
8.15.1 The load described in 5.15 Shally be applied to the bottom of
the, bathtub using board and padding to bear on an-area of 502
square inches. - Duration of the test and determination of conformity
shall beas described in 5,15, = - .. i o e T

. 5.15.2 ‘The load described in 5.15, with suitable board and padding,
shall be applied to an area’ 7 inches long by the width of the rolled-
over edge and applied at the midpoint of the rolled-over edge of the
bathtub. .- Duration of the test and determination of conformity shall

be as described in 5,15..

9.16 Deflegtion test for unsupported areas—A load. of 10 pounds
- shall be applied at the central point of any unsupported: areas, and any
other selected area, of the bathtub by means of a 1-inch round ‘steel
rod rounded to a Y4-inch radius at the end in contact with the bath-
tub without causing deflection of the surface greater than 1% inch.
There shall be no permanent deflection of the bathtub i order to be
considered as conforming with 4.131. © . ..
.. 8. MARKING AND IDENTIFICATION . .

6.1 Marking—Fach bathtub“shall be marked with the mani.

facturer’s name or a registered trade mark. by which he can be
readily identified. -~~~ ¢ o o
© 6.2 Oertification—In order that purchasers may be assured. that
plastic bathtubs actually comply with all requirements of the Com:
mercial Standard, it is recommended that manufacturers include the
following statement with their name and address on labels, invoices,
sales literature, ete. :- S : LT

~
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ASTM 'D523-53T ' Tenative Méthod of Test for S
* ASTM DB70-57

. APPENDIX'B -

: it :

‘Bl The publications referred to herein are listed"below.” Liter
issues of these publications may be used, providing the requirements
are applicable and consistent with the issues designated.

T ST P I AR
Ml e

pecular ‘Gloss.
Absorption of Plastics. -
lastics and Electrical Insula-

Irtigtt

ASTM D618-58
ASTM D638-58T
ASTM D675-58T
ASTM D696-44

ASTM D822-57

ASTM D1044-5

a7 hesive Film to Attack: AL
ASTM D1383-85T Tentative Method of Test for Su hili

i “- hesive Film to Attack by Laboratery Rats.
ASTM B117-54T . 'Tentative Method of Salt Spray (Fog) Testing.

T1T-P-29 Federal Specification: Paint, Latex Base, Interior Flat
[ White and Tints. - IR .

WW-P-541b . Federal Specification: Plumbing Fixtures, Land Use.

CS168-50 - Commercial Standard: Polystyrene : Plastic Wall Tiles

and Adhesives for Thein Application.
EFFECTIVE DATE

Having met all procedural requirements of the Commodity Stand-
ards  Division, including approval by . the acceptors hereinafter
listed, this Commercial Standard was issued by the United States
Department of Commerce, effective from May 1, 1959.

o . Epwin W. Bry, -
| . . Ohief, Commodity. Standardas Division. -
o  HISTORY OF PROJECT-

Followirig a period of preliminary development by the Plastics
Plumbing Fixture Standards Committee of the Society of the Plastics
Industry, a Commercial Standard for gel-coated glass-fiber reinforced
polyester resin bathtubs was proposed. -On December 18, 1957, the
cooperation of the Commodity Standards Division in the establish-
ment of the standard was requested by the Society. =~~~ - |

Upon reviewing the draft submitted and considering certain tech-
nical and editorial suggestions a Proposed Commercial  Standard
was prepared. On July 1, 1958, it was circulated to leading manufac-
turers, distributors, testing laboratories, plumbers, and builders for
comment.  Various suggestions were submitted and were considered
with particular reﬁala,rd to their practicability under existing facilities
and practices in the industry. Modifications in line with the con-

1 Copies of ASTM publications are obtainable from the American Soclety of Testing
Materials, 1916 Race Street, Philadelphia, Pa. Coples of Federal Specifications may be
obtained from the Business Service Center, General Services Administration, Washington
25, D.C. See page 15 for availability of Commercial Standards.

10




~ sensus of the suggestions and information ertinent to them were
embodied in a Recommended Commercial Standard, TS-5428.

It was circulated to the trade on November 19, 1958, for written

Acceptances were received from diverse interests, and were con- -

- sidered sufficiently representative of the industry as a whole to insure

- the successful application of the standard with

 The individual acceptors are listed here
lisgnanwf. the standard as CS221-59.

‘Project Manager:
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2 Tefterson Supply 60;, >ine Bluff, ATk,

ACCEPTORS

. The orgamzations listed below have mdiwdually aceepbed this standard for .
use as far as practicable in the production, distribution, or purchage of gel-
coated glass-fiber-reinf inforced polyester resin bathtubs. In accepting the standard, -
they reserve the right to depart from it as they individually deem advisable,

It is expected that products which actually comply with the requirements of
_ this standard in all respects will be regularly identified or Iabeled as conforming .
thereto and that purchasers wi-ll require such speciﬁc evidence of conformity
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_OTHER VGOMMERCIAL STANDARDS

. A. lisf, o Oommercxal ‘Stan ards may be obtained trom the Oommodity Stand-
ards. Division; ‘Office of Technical Services, U.S. Department of Commerce,

-+ Washington 25, D.0, - This list includes. the urohase price ot each publication
7 and gives direetions for ordering copies. v e _
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