.~ SPECIFICATIONS FOR RED RAILWAY OR RED HIGHWAY FUSES

BUREAU OF EXPLOSIVES

SECTION I

11, The ignitlon or head compoeltlon ghail be securely fastened to tHe
fusee and ahall withstand friction of the’ perateh cap without hreaking or
becoming detached in whole or in glgnificant part from the fugee.

General Requirements

1. The fusee shall consist of a tube of sultable material contalning flare
compoasition together with a suitable means of ignition by friction with or with-
out & means of support while burning. If adch means of gupport is used
it shall be of a type approved by the Bureau of Explosives.

2. The tube shall be colored red to indicate its burning color,

3. Directions for upe, date of manufaciurer and the name of the manu-
facturer shall be printed legibly on the tube of the fusee. Coding is per~
mitted on Highway Fusees when approved by the Bureau, The Directions

12. "The cap ghall be removed from the fusee and it shall be ignited i -

*. the prescribed manner, After being held for 10 seconds in air, and
while still being held, it shall he slowly submerged in water in-a vertical
position head down for & period of one minute. The depth of the water
above the head of the fumsee shall be at least 4 inchea and the temperature
shall be 70 deg F, Continued burning under water for the full one-
rninute perfod shall qualify the fusee under this teat. Not more than
20 per cent of the fusees tented shall be extibguished, It fs not required
that the fusee continue to burn when removed from the water.

for use shall include the following instructions printed in capital letters:

AL WAYS POINT FUSEE AWAY FROM FACE

13, The famee £hall not chimney in auch a manfer as to materially obecure
the flame when placed at an angle of 20 deg, from the vertical (ignition end
up). )

AND BODY WHILE ICNITING AND AFTERWARDS,
AFTER IGKITING HOLD 5 SECONDS BUT NOT

14, The composition of the fugee shall be such that epontaneows Ignition
Jdoes not oceur when the moistened composition f# expoaed to 8 temperature
of 212 deg. F. for 72 consecutive houra,

MORE THAN 10 SECONDS BEFORE DROPPING. " . _
{Last sentence required only for raflway fusees). 15. TFlare color composition containing sulphur shall not contain moére than
. - ) . 5% of any chlorate. g
For ten minutes or longer fusees, letfere of above quoted inetruc- 16. - No [ngees containing any amount of chlorate shall contdin ammonium
Hons must not be less than 12 polnt type. salts, . N .
4, Tf the fusees are to be marked in compilance with Bureau of Explosives 1. The Ignition femperature of the igniter composition and flare color

ppecifications, the manufacturer muost have sample fusees examined and
tegted at least otce in each calendar year by the Bureau of Explosives to
determine compliance with these specificationa.

5, Samples shall be relecied by a Burean Inspector from production. One
grosd required for complete exarmnination.

8, The fusee shall meet 21l specification requirements and pags all tests.

SECTION I

Specific Requirements

1. Fusees with & nominal burning time not exceeding 10 minutes shall not
exceed 14 in, overall length or 1-1/8 in. outside diameter. Fusees with a
nominal burning time not exceeding 5 minutes shall not exceed 8 in. over-
all length or 1-1/8 in, outside diameter, exclusive of handle,

2. "The bage of the fugee shall be closed by means of a disc or plug except
that other designs may be used i approved by the Bureau of Explosives. The
efficienicy of the closure shall not be impaired when the [usee is dropped
freely through a vertical distance of 20 ft. onto concrete (The angle of impect

beinp 20 dez.) Bending of the spike, if any, shall not be considered as failure.
R ’%ﬁe entire rim oI iﬁe Tiead 6f the Insee Bhall be Iree from IgRILION

compound.

4, The nead of the fusee shall be protected by a removable cap not less

composition ghall be not lower than 350 deg. F. when determined by elther
of the following methods:

{a) After separation, the compositions shall be placed in separate
loosely covered beakers which shall be placed for one hour in an oven
majntained at a temperature of 350 deg. F. The compositions shall not
ignite or explode during thig period.

(b) A brass block 1" x 1-1/2" x 10" is used, Two rows of eight
holes, 3/8" diameter by 3/4" deep, are bored with centers about 1/2"
from and along the two long edges of the bloek, The rows atart 3" from
hoth ends of the block and are epaced evely in the center 4 inches. A hole
for a thermometer is bored longitudinally through the exact center of the
body of the block, The block is used over a shield and is heated by & burner
fitted with a "Hehtsil'". The procedure ig as follows: about one gram portion
of the flare and ignition compoaitions (separately} are placed in several of
the holes and temped Hghtty with & glass rod. The 'approximate ignition
temperature' ig determined by heating the block at about 10 deg. Fu per
minute until the compesition {gnites or to 350 deg. F. if no ignition occurs.
To determine the actual ignition temperature the block is heated to 25 - 30 d
F helow the 'approximate ignition temperaturse” determined above or to
320 deg. F. (which ever is lower} and the mixture placed In the holes and |
{amped, The temperature is then ralsed to the lgnition temperature or to
a maximum of 350 deg. ¥. The composifion shall not ignite or explode
during this period,

than 1-3/4 in. long, which is so constructed that it 1s mechanically
smpossible for the inner surface of the cap fo canse ignition or impair the

18,  The compieted fusee shall withstand incubation at 167 deg. F. for
48 hours without ignition or significant decomposition.

effieiency of the ignition eompound under normal conditions of handling,

5. The cap shall he securely fagtened to the body of the fusee in such a
manner a3 to minimize the likelihood of accidental detachment. Cap or

fagtenings must not cover or obpeure required printed matter,
6, The cap shall be so constructed that after detachment it forms a de-
vice for lighting the ipnitlon composition by friction.

SECTION 1l

Performance Requirements

T The ignition composition and the scratch surface shall be protected
from accidentzl exposure or ignition.

- The completed fusee shall be of strength sufficlent to prevent it
from bresking when & welght ia applied for 5 minutes in accordance with
the following test:

(s} The fusee is placed on two supports having a flat bearing surlace of
1/4 in. width set 6 in. apart and a weight of 80 ib, applied at a point
equidistant from the two supports through & leoped wire under which is
centrally placed g 1-in, wide half ring section of rigid metal tube not
over 1-1/4 in, in dlameter.

Where the length of fusee doeg not permit the shove test, the following
method shall be used:

{b) The fusee is placed on two supports having a flat bearing surface of
1/4 in. width set 4 in, apartand a weight of 120 1b. applied at a polnt
equidigtant from the two supports through a looped wire under which is
centrally placed a 1-in, wide half ring gection of rigid metal tube not
over 1-1/4 in. in dameter.

1. Burning Time:
Burning time is ealeulated jmmediately upon ignition of the fusee.

When ignited and placed at an angle of 20 degrees to the vertical
(ignition end up) er in a horizontel position, fusees shall burn within the
followlng Hmita: )

9. Not more than 20 per cent of the fusees tested shall be extinguished when
dropped from a height of 30 [eet onto railroad ballast after being ignited and
held for 10 seconds, This test Is not reguired for 15, 20 and 30 minute
highway fugees.

Type Minimum Maximum
5 minute 5 minutes 6-1/2 minutes
10 minute 10 minutes 13 minutes
15 minute 15 minutes 18 minutes
29 minute 20 minutes 23 minutes
30 minute 30 minutes a8 minutes
2. Color:

The color of the light from burning red fusees shall ghow valaes
in terms of the I.C. 1. Standard Observer and Coordinate System of not
less than 0. 81 for the X-coordinate and not more than 0. 34 for the Y-
coordinate for any of the determinations made during the positive flame
emfting period.

10, {a) The ignition compound shall be waterproof and ghall be capable of
withstanding immersion in water at 70 deg: F for 10 minutes without impair=
ing efficiency to the extent that the fusee cannot be fully ignited by the usual
means. When conducting this test the ignition cap shall be removed. The
body of the fusee shall be immersed horizontally so that the upper portion of
the tube shell be 2 inches below the surface of the water, When the body of
the fugee is removed excess water shall be removed from the ignition mix
{by wiping or other means).

(b} Thie test to be conducted the same as 10ia) except the striking cap
ig to remaia on the fusee, The excess water shall be removed from the
striking surface of the cap and the ignition mix.

3. Intengity:

Except for the first 45 seeonds and the lagt 15 seconds of burning
time which need not be considered, the mean intensity of the light emitied
from a burning fugee shall be not lese than 70 cardles and shall not be
ess than 50 candles for more than any 25 consecutive seconds, This test
to be conducted with fugee placed =t an angle of 20 degrees from the vert-
cal {ignition end up) and sloping directly away from the photometer, The
photometer shall be level with the flame and not less than 24 inches there-
from.

‘Additional coples may be obtained from:;
Buareau of Explesives
Association of American Railroads
American Rajiroads Building
1920 "L" Street N, W.
Washington, D. C, 20036
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