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(b) [Reserved]

§160.021-3 Materials, = workmanship,
construction and performance re-
quirements.

(a) Materials. The materials shall
conform strictly to the specifications
and drawings submitted by the manu-
facturer and approved by the Com-
mandant. The color of the tube shall be
red. Flare compositions containing sul-
phur shall not contain more than 2.6
percent of potassium chlorate or an
equivalent amount of any other chlo-
rate. Flare compositions containing
chlorates in any quantity shall not
contain any ammonium salts.

(b) Workmanship. Hand red flare dis-
tress signals shall be of first class
workmanship and shall be free from
imperfections of manufacture affecting
their appearance or that may affect
their serviceability. Moistureproof
coatings shall be applied uniformly and
shall be free from pinholes or other
visible defects which would impair
their usefulness.

(c) Construction. The casing shall be
fitted and secured to the handle with
not less than a 25 mm (1 in.) overlap
and shall be attached to the handle in
such a manner that failure of the joint
will not occur during tests, ignition, or
operation. The plug shall be securely
affixed in the casing to separate the
flare composition from the wooden
handle. The flare composition shall be
thoroughly mixed and be uniformly
compressed throughout to preclude
variations of density which may ad-
versely affect uniformity of its burning
characteristics. The cap shall have a
lap fit of not less than 25 mm (1 in.)
over the end of the casing and flare
composition to entirely and securely
protect the exposed surface of the ig-
niter button and end of flare composi-
tion and casing, and shall have an
inner shoulder so constructed that it is
mechanically impossible for the inner
surface of the cap to come in contact
with the igniter button. The cap shall
be securely attached to the casing in
such manner as to preclude its acci-
dental detachment. The cap shall be
provided on its top with a friction
striking material which shall, by a pull
of the tear strip, be entirely exposed
for striking the friction igniter button.
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The igniter button shall be non-water
soluble or be protected from moisture
by a coating of some waterproof sub-
stance, and shall be raised or exposed
in such manner as to provide positive
ignition by the friction striker. The ig-
niter button shall be firmly secured in
or on the top of the flare composition;
the arrangement shall be such that the
ignition will be transmitted to the
flare composition. The assembled flare,
consisting of tear strip, cap, casing,
and handle, shall be sealed and treated
to protect the flare from deterioration
by moisture. The protective waterproof
coating shall be applied so none ad-
heres to the friction striking surface.
Special consideration will be given to
alternate waterproofing of the signal
by means of a water-resistant coating
on the signal plus packaging in a
sealed plastic waterproof bag satisfac-
tory to the Commandant.

(d) Performance. Signals shall meet
all the inspection and test require-
ments contained in §160.021-4.

§160.021-4 Approval and production
tests.

(a) Approval tests. The manufacturer
must produce a lot of at least 100 sig-
nals form which samples must be taken
for testing for approval under §160.021-
7. The approval tests are the oper-
ational tests and technical tests in
paragraphs (c) and (d) of this section.
The approval tests must be conducted
by an independent laboratory accepted
by the Commandant under §159.010 of
this Chapter.

(b) Production inspections and tests.
Production inspections and tests of
each lot of signals produced must be
conducted under the procedures in
§159.007 of this chapter. Signals from a
rejected lot must not be represented as
meeting this subpart or as being ap-
proved by the Coast Guard. If the man-
ufacturer identifies the cause of the re-
jection of a lot of signals, the signals in
the lot may be reworked by the manu-
facturer to correct the problem. Sam-
ples from the rejected lot must be re-
tested in order to be accepted. Records
shall be kept of the reasons for rejec-
tion, the reworking performed on the
rejected lot, and the results of the sec-
ond test.
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(1) Lot size. For the purposes of sam-
pling the production of signals, a lot
must consist of not more than 30,000
signals. Lots must be numbered seri-
ally by the manufacturer. A new lot
must be started with: (i) Any change in
construction details, (ii) any change in
sources of raw materials, or (iii) the
start of production on a new produc-
tion line or on a previously
discountinued production line.

(2) Inspections and tests by the manu-

facturer. The manufacturer’s quality
control procedures must include in-
spection of materials entering into

construction of the signals and inspec-
tion of the finished signals, to deter-
mine that signals are being produced in
accordance with the approved plans.
Samples from each lot must be tested
in accordance with the operational
tests in paragraph (c) of this section.

(3) Inspections and tests by an inde-
pendent laboratory. An independent lab-
oratory accepted by the Commandant
under §159.010 of this Chapter must per-
form or supervise the inspections and
tests under paragraph (b)(2) of this sec-
tion at least 4 times a year, unless the
number of lots produced in year is less
than four. The inspections and tests
must occur at least once during each
quarterly period, unless no lots are
produced during that period. If less
than four lots are produced, the labora-
tory must perform or supervise the in-
spection and testing of each lot. In ad-
dition, the laboratory must perform or
supervise the technical tests in para-
graph (d) of this section at least once
for every ten lots of signals produced,
except that the number of technical
tests must be at least one but not more
than four per year. If a lot of signals
tested by the independent laboratory is
rejected, the laboratory must perform
or supervise the inspections and tests
of the reworked lot and the next lot of
signals produced. The tests of each re-
worked lot and the next lot produced
must not be counted for the purpose of
meeting the requirement for the an-
nual number of inspections and tests
performed or supervised by the inde-
pendent laboratory.

(c) Operational tests. Each lot of sig-
nals must be sampled and tested as fol-
lows:
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(1) Sampling procedure and accept/re-
ject criteria. A sample of signals must
be selected at random from the lot. The
size of the sample must be the indi-
vidual sample size in Table 160.021-
4(c)(1) corresponding to the lot size.
Each signal in the sample is tested as
prescribed in the test procedure in
paragraph (c)(2) of this section. Each
signal that has a defect listed in the
table of defects (Table 160.021-4(c)(2)) is
assigned a score (failure percent) in ac-
cordance with that table. In the case of
multiple defects, only the score having
the highest numerical value is assigned
to that signal. If the sum of all the fail-
ure percents (cumulative failure per-
cent) for the number of units in the
sample is less than or equal to the ac-
cept criterion, the lot is accepted. If
the cumulative failure percent falls be-
tween the accept and reject criteria,
another sample is selected from the
production lot and the operational
tests are repeated. The cumulative fail-
ure percent of each sample tested is
added to that of the previous samples
to obtain the cumulative failure per-
cent for all the signals tested (cumu-
lative sample size). Additional samples
are tested and the tests repeated until
either the accept or reject criterion for
the cumulative sample size is met. If
any signal in the sample explodes when
fired or ignited in a way that could
burn or otherwise injure the person fir-
ing it, the lot is rejected without fur-
ther testing. (This procedure is dia-
grammed in figure 160.021-4(c)).

(2) Test procedure. Each sample signal
(specimen) must be tested as follows:

(i) Conditioning of test specimens—
water resistance. Immerse specimen
horizontally with uppermost portion of
the signal approximately 25 mm (1 in.)
below the surface of the water for a pe-
riod of 24 hours. If the signal is pro-
tected by alternate waterproofing con-
sisting of a water-resistant coating on
the signal plus packaging in a sealed
plastic waterproof bag, the 24-hour
water immersion conditioning will be
conducted while the signal is in the
sealed plastic waterproof bag and will
be followed by an additional immersion
of the bare signal (i.e., after removal
from the bag) 25 mm (1 in.) below the
surface of the water for a period of 10
minutes.
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(i) Waterproofing of igniter button. Re-
move the cap from the test specimen.
Place head of specimen without cap
about 25 mm (1 in .) under the surface
of water for approximately 5 minutes.
Remove specimen from the water and
wipe dry.

(iii) Ignition and burning characteris-
tics. Test specimens shall ignite and
burn satisfactorily with uniform inten-
sity when the directions on the signal
are followed. Test specimens shall not
ignite explosively in a manner that
might be dangerous to the user or per-
sons close by. The plug separating the
flare composition from the handle shall
in no case allow flame or hot gases to
pass through it or between it and the
casing in such manner as might burn
the hand while holding the signal by
the handle.
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TABLE 160.021-4(C)(1)—ACCEPT AND REJECT
CRITERIA FOR OPERATIONAL TEST LOTS.—

Continued
le—
Individual mu'a-
Lot size sample Sample ;;Vn?_ Cé&' 1 jeRcet-l
size

ple

size
Fourth 128 | 1,200 | 1,700
Fifth ...... 160 | 1,700 | 2,000
Sixth ..... 192 | 2,100 | 2,300
Seventh 224 | 2,550 | 2,551
More 50 | First ...... 50 200 900
than Second 100 700 | 1,400
3,201. Third ..... 150 | 1,300 | 1,900
Fourth 200 | 1,900 | 2,500
Fifth ...... 250 | 2,500 | 2,900
Sixth ..... 300 | 3,100 | 3,300
Seventh 350 | 3,750 | 3,751

1 Cumulative failure percent.

2ot may not be accepted. Next sample must be tested.

TABLE 160.021-4(C)(2)

(iv) Burning time. The burning time of F——
a specimen shall be obtained by stop Kind of defects age of
watch measurements from the time a failure
dlst_lnc_t sustained flame s emitted | et ignite 100
until it ceases. Test specimens shall b, ignites or burns dangerously 50
burn in air not less than 2 minutes. c¢. Nonuniform burning intensity ... 50

d. Chimneys so as to materially obscure the flam 25
TABLE 160.021—4(0)(1)—ACCEPT AND REJECT e. Fire flashes down bet\_/veen casing and handle
so as to endanger burning the hand .................. 50
CRITERIA FOR OPERATIONAL TEST LOTS. f. Burning time less than 70 pct of specified time ... 100
g. Burning time at least 70 pct but less than 80 pct
CLl" Of SPECied tIME ....vvveceeeeieeeeeceee s 75
Individual "t‘iL\J,:' Ac- Re- h. Burning time at least 80 pct but less than 90 pct
Lot size sample | Sample | oo | ceptt | ject: of specified iMe ........ccoovveierrveiiecieceeec 50
size ple i. Burning time at least 90 pct but less than 100
size pct of specified tiMe .........cccoviiiiiiiinereces 25
280 8 | First ...... 8 2 400 . .
ey Seooni] &9 (d) Technical tests. Three signals must
Third ... 24| 200| 600 be subjected to each of the following
E%‘fﬂfm ig ggg ggg tests. Two of the three signals must
ifth ...... .
Sixth 48| 700| 900 Pass each test in order for the lot of
Seventh 56| 950| o951 signals to be accepted.
28510%7 13 g"st o %2 108 ggg (1) Underwater burning. Condition
. econ H H
Third .. 39| 300| soo €ach sample in accordance with para-
Fourth 52| s00| 1,000 graph (c)(2)(i) of this section. Ignite
giﬁPh ------ 6732 1388 iégg specimen and let it burn about 5 sec-
ixth ..... , , : A : .
Seventh o1 | 1350 | 1351 onds_ in air. S_ubmerge: the bu_rr_nng sig
501 to 20 | First ...... 20 o| s00 hal in water in a vertical position with
1,200. Second 40| 300| 800 head down. Obtain under water burning
fhrd .| 801 8001 1900 time by stop watch measurement from
Fifth ... | 100 | 1,100 | 1.500 time of submersi_on_ until distinct, sus-
Sixth ..... 120 | 1,400 | 1,700 tained flame emission ceases. The test
120110 - ﬁi‘i;’f“th 1‘3‘(23 1?38 1?3(1) specimen shall burn under water not
"3,200. Second 64| a00| 1000 less than 5 seconds when subjected to
Third ... 96| 800l 1,300 this test.
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Determine individusl sample size for
the lot from Teble 160.021-4(c)(1).

Select the required number of signels |g
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ot random from the lot.

Test each signel es prescribed in
€ 16n.021-4(c)(2).

Did
sny signal when
fired explode or ignite in a
way thet would burn or injure
an unprotected person
using it?

Determine the percent of failure in
accordance with the defects table in
§ 260.021.4(c)(2)

v

Add the total sample percent of failure
to the cumulative percent of failure
from previous semples to obtain the new
cumulative percent of failure.

Is the cumulative
percent of failure less then
or equal to the Accept number on

Table 160.021-4(c)(1)
for the eemple?

Is the cumulative

percent of feilure greater than

or equal to the Reject number on
Table 160.021-4(c){1)

for the sample?

Re ject
Lot

Figure 160.021-4(c). Operstional test procedure.

(2) Bending strength. Place the speci- the supported signal

by looping the

men on supports 15 cm (6 in.) apart. At- wire around the signal approximately

tach a weight of 35 kg (77 Ib.) to a
length of wire. Hang the weight from
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equidistant from the two points of sup-
port. Let the weight hang approxi-
mately 5 minutes. The test specimen
shall not deflect more than 7 mm (1/4
in.), nor shall the joint between the
casing and the handle fail, when sub-
jected to this test.

(3) Tensile strength. Place the speci-
men in a chuck firmly holding it about
13 mm (1/2 in.) below the cap. Attach a
weight of 35 kg (77 Ib.) to a length of
wire. Hang the weight from the sup-
ported signal by looping the wire
through a hole bored perpendicular to
and through the axis of the handle. Let
the weight hang approximately 5 min-
utes. The test specimen shall not show
noticeable distortion, nor shall the
joint between the casing and handle
fail, when subjected to this test.

(4) Luminous intensity. The luminous
intensity of each specimen tested shall
be measured by a visual photometer or
equivalent photometric device, while
the specimen is supported in a hori-
zontal position and the photometer is
at right angles to the axis of the speci-
men. Visual luminous intensity read-
ings shall be observed and recorded at
approximately 20 second intervals dur-
ing the burning of the specimen. The
minimum photometric distance shall
be 3 m (10 ft.). Recording photometers
shall have a chart speed of at least 25
mm (1 in.) per minute. The luminous
intensity of specimen shall be com-
puted as the arithmetical average of
the readings recorded. The average lu-
minous intensity of a test specimen
shall be not less than 500 candela. The
burning time of a specimen shall be ob-
tained by stop watch measurements
from the time distinct, sustained flame
is emitted until it ceases. Test speci-
mens shall burn in air not less than 2
minutes.

(5) Elevated temperature, humidity and
storage. Place specimen in a
thermostatically controlled even-tem-
perature oven held at 75 °C. with not
less than 90 percent relative humidity
for 72 hours. Remove specimen and
store at room temperature (20° to 25
°C.) with approximately 65 percent rel-
ative humidity for 10 days. If for any
reason it is not possible to operate the
oven continuously for the 72-hour pe-
riod, it may be operated at the required
temperature and humidity for 8 hours
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out of each 24 during the 72-hour condi-
tioning period. (Total of 24 hours on
and 48 hours off.) The signal shall not
ignite or decompose during this condi-
tioning. The signal shall ignite and op-
erate satisfactorily following this con-
ditioning.

(6) Spontaneous ignition. Place the
specimen in a thermostatically con-
trolled even-temperature oven held at
75 °C. with not more than 10% relative
humidity for 48 consecutive hours. The
signals shall not ignite or undergo
marked decomposition.

(7) Chromaticity. The color of the
burning signal must be vivid red as de-
fined by sections 13 and 14 of the
““Color Names Dictionary.”” Two iden-
tical test plates of white cardboard
about 30 cm x 60 cm (12"x24") are used.
Except for a negligible amount of stray
daylight, the first test plate is illumi-
nated by light from the specimen
placed at a distance of about 1.5 m (5
ft.). The second test plate is illumi-
nated only by light from an incandes-
cent lamp operated at a color tempera-
ture close to 2,848 °K at a distance of
about 30 cm (1 ft.). The first plate is
viewed directly, the second through
combinations of Lovibond red, yellow,
and blue glasses selected so as to ap-
proximate a chromaticity match. By
separating the test plates by a wide
unilluminated area (subtending at the
observer about 45°), it is possible to
make accurate determinations of chro-
maticity in terms of the 1931 CIE
Standard Observer and Coordinate Sys-
tem, in spite of fluctuations in lumi-
nous intensity of the specimen by fac-
tors as high as 2 or 3. The CIE coordi-
nates are converted to the Munsell no-
tation which is cross-referenced to the
color name in Section 13 of the ‘“‘Color
Names Dictionary’ (see the discussion
in section 10 of “The Universal Color
Language’’).

(8) Heptane ignition. (i) A metal pan
must be used to hold a layer of water
at least 12mm (¥z in.) deep with a layer
of technical grade heptane on top of
the water. The pan must be at least 1 m
(39 in.) square with sides extending be-
tween 175 mm (7 in.) and 200 mm (8 in.)
above the surface of the water. The
amount of heptane used to form the
layer must be 2.0 liters per square
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meter of pan area (6.25 fluid ounces per
square foot).

(if) The test must be conducted in a
draft-free location. The ambient tem-
perature, the temperature of the water,
and the temperature of the heptane
must all be between 20 °C (68 °F) and 25
°C (77 °F) at the time of the test.

(iii) The signal under test must be
held with the flame end pointing up-
ward at an angle of approximately 45°,
1.2 m (4 ft.) directly above the center of
the pan. The signal must be ignited as
soon as the heptane is observed to
spread out over the water in contin-
uous layer. The signal must be allowed
to burn completely, and must remain
in position until is has cooled.

(iv) The heptane must not be ignited
by the flare or by material from the
flare.

CAUTION: Heptane ignites rapidly and burns
vigorously. The flare should be remotely ig-
nited and all personnel should stay clear of
the test pan while the flare is burning and
while any part of it remains hot.

[CGD 76-048a and 76-048b, 44 FR 73060, Dec. 17,
1979, as amended by CGD 80-021, 45 FR 45280,
July 3, 1980]

§160.021-5 Labeling and marking.

(a) Labeling. Each hand red flare dis-
tress signal shall bear a label securely
affixed thereto, showing in clear, indel-
ible black lettering on a red back-
ground, the following wording and in-
formation:

(Company brand or style designation)
Hand Red Flare Distress Signal
500 Candela—2 Minutes Burning Time

USE ONLY WHEN AIRCRAFT OR VESSEL Is
SIGHTED

DIRECTIONS: Pull tape over top of cap. Re-
move cap and ignite flare by rubbing scratch
surface on top of cap sharply across igniter
button on head of signal.

CAUTION: Stand with back to wind and
point away from body when igniting or flare
is burning.

Service Life Expiration Date (Month and
year to be inserted by manufacturer) (Month
and year manufactured) (Lot No. ). Manu-
factured by (Name and address of manufac-
turer). U.S. Coast Guard Approval No.

(b) Marking of expiration date. The ex-
piration date must be not more than 42
months from the date of manufacture.
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(c) Other marking. (1) There shall be
die-stamped, in the side of the wooden
handle in figures not less than 3 mm
(C¥% in.) high, numbers indicating the
month and year of manufacture, thus:
““6-54"" indicating June, 1954.

(2) In addition to any other marking
placed on the smallest packing carton
or box containing hand red flare dis-
tress signals, such cartons or boxes
shall be plainly and permanently
marked to show the service life expira-
tion date, date of manufacture, and lot
number.

(3) The largest carton or box in which
the manufacturer ships signals must be
marked with the following or equiva-
lent words: ‘““Keep under cover in a dry
place.”

NoTE: Compliance with the labeling re-
quirements of this section does not relieve
the manufacturer of the responsibility of
complying with the label requirements of 15
U.S.C. 1263, the Federal Hazardous Sub-
stances Act.

§160.021-6 Container.

(a) General. Containers for stowage of
hand red flare distress signals in life-
boats and life rafts on merchant vessels
are not required to have specific ap-
proval or to be of special design, but
they shall meet the following test for
watertightness when closed, and shall
be capable of being opened and reclosed
hand-tight to meet the same
watertightness test. The materials
shall be copper, brass, bronze, or equal-
ly corrosion-resistant to salt water and
spray. The type container illustrated
by Figure Number 160.021-6(a) is rec-
ommended for most purposes.

(b) Watertightness test for containers.
Whenever a question arises as to the
watertightness of a container, the fol-
lowing test may be made to determine
whether it is satisfactory in this re-
spect. Open the container, remove the
contents, insert colored blotting paper
as a lining, re-close container as tight-
ly as possible by hand (no wrenches or
special tools permitted), submerge con-
tainer with top about 30 cm (1 ft.)
below the surface of the water for two
hours, remove container from water,
wipe off excess moisture on outside,
then open the container and examine
the blotting paper and entire interior
for evidence of moisture penetration. If



