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Igniton of Combustible Liquids by Ieat
Sources of Solids of Small Sizes. ( 2 )

By
R, NII

Member of the Institute

(Received November 4, 1955)

The author already reported in the Ist Report about the results of experiment on
the ignition of combustible liquids by heated wires of small sizes. Thenceforth the
experiment was carried out continuocusly in order to answer to a few questions :

whether it is ignited by dropping a burning cigaret into a mixture, of vapor of such
a combustible liquid as carbon disulphide or gascline or ether and so on, and air, or
not ; if ignited, how many frequencies of ignition about a concentration of the combus-
tible mixture there are; and at what range of concentrations of the mixture it is ignited.

The results of experiment in this report give us a few answer as follows:

(1) There is no possibility of ignition by a burning cigaret on combustible liquids of
more than 220°C at Self-Ignition Temerature (S. I. T.), which contain benzene,
acetone, 65—87 octane gasoline and distilled gasoline (B.P. =50—100°C).

(1) There are sufficiently within the range of possibilities of ignition by a burning
cigaret about ether and carbon disulphide. Especially there is a danger of the
carbon disulphide being ignited and exploded instantaneously by It.

(m) It is a most dangrous case when a lump of burning part of a cigaret, which se—
perated from the ‘non-burning part of the cigaret, drops into such a combustible
mixture of less than 180°C at S.IT. as ether or carbon disulphide,
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Sipe View

Fig.1 Shows a cigaret (Pgracg), fixed
vertically and burning downwar-
ds, marked by a pencil at 5 mm
intervals and inserted a Pt, Pi-
Rh Thermocouple into the cent-
er of the cigaret.
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Fig. 2

The Average Max. Burning Temp. in °C and Average Burn-

ing Velocity in mm/min of a Japanese cigaret (P,;ACE) on three condi-
tions of natural burning: fixed horizontally or vertically and burning

upwards or vertically and burning downwards.

I Average Max. Burning Temp. in °C or
Three Condition Average Burning Velocity in mm/min Remark
Average Max. Burning Temp. 724 ?
Fixed (Min, ~ Max.) (715 ~750) already
) - - e e o e— e e e—em— —— " ghowed in
horizontally Average Burning Velocity 4.3 bl
(Min. ~ Max.) (3.8~4.7) Table 1
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: . Average Max. Burning Temp. 744 . in
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an — e T B
‘ - . (1955), 6.
burni Average Burning Velocity 4.4 ‘
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i . Average Max. Burning Temp. 736 I -
Fixelvertically (Min. ~ Max.) (690~755) | Supple
and : mented in
burni Average Burning Velocity 4.1 this renort
urning downwards ‘ (Min. ~ Max.) (3.7m4.5) h p
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Explanation of letters in Fig. 5
C : A device for fixing a cigaret, f : Light
projector, g : Pullies, H : Falling distance
(Dropping height), j: Trigger, % : Dark box
contained a photo-electric tube, Plate for
cutting off light beam, w : A balancing device
with a Pt-Mercury contact, «: A cigaret.
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Fig. 9 Four methods on ¢dropping a burning
cigaret into the combustion chamber.
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4.1.1 FrAkbEEA, 054
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4.1.2 FKIE"B,oLs

ZOHEAOYERIER L Table 3 TRy &
DTCh Do BTHEE=03mOLF0O = — 5
ERIRAK O 23 KRE 2 OBk Fig.
101237 T, BT HAICEHTSHER, GEET &
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lgnition of the mixture of ether vapor and dry air

See Fig. 9.)

Length of the non-

. s ) burning part, mm
Falling conditions g P

of a Falling distance, m

burning cigaret . .
& €18 Falling velocity
1 at fall. pos., m/sec

Concentration of the mixfure
before falling, 25 by volume

es Ignition or not
Ignition or not ad O or x ’
and the Frequency —

of phenomena Erequency, fraction

¢ T
C10 ] 10 1010

10 10 10 10 K
C 10 10

100 10 10 i 10 ¢ 10 | o

Remark

Cigaret goes out half burnt in 6~7 minutes.

Temp. of the mixture is (28+3) °C.
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Table 3, Ignition of the mixture of ether vapor and dry air

by Method “B,, (See Fig. 9.)

Concentr. of the ' ! | | I
mixture before 5.4 63 74| 80 , 8.7 13.3 0 158 17.1| 184
falling, ¢ by wvol. | ' i | |
Free-falling o e
distance, m | 035 | 0331 035 ' 035! 03s o.zs! 033 o.ssi 035 035 035
- R . H 7_ o | UL D i
ip ! ' ! ]
Ignition or not, ! i ‘ :
O or x x i x x!Ix|O|lO,0j0]0, 0 x
O or < | t P ;
— SRR S S A S o
Frequency of* 5 s s 5 2 6 6 6 ! 4 | 2 5
phenomena, fraction s s s 5 .6 | 6 6 | 6 s | 6 s
. . Time lag of igniti;m 15 oi:;ﬁt
#* Refer to Fig. 10 2.0~3.0 seconds,
Remark Temp. of the mixture is (2442) °C.
Free-falling velocity at the falling position 0.35 or 0.53m is
calculated to be 2.7 or 3.] m/sec respectively.
Table 4, Ignition of the mixture of ether vapor and dry air
by Method “C,, (See Fig. 9.)
. Length of the non- !
! s 25 15 5 2 0
Falling conditions !_Efnﬂg_‘,’fi”’ mm o i
of a Falling distance, m | 0.18| 0.36 0.18 | 0.36 | 0.18 | 0.361 0.18 | 0.18
i
burnng cigaret R Y Ty T e
= Falling velocity : : ‘ '
at fall. pos., m/sec. 0.25 038 0.25 i 0.38 0.25 : 0.38 © 0.25 * 0.38
ips |
. Ignition or not, l [
Ignition or not O or x < x j X X 3 x ! x | O
and the frequency ; ‘ l
I
of phenomena Frequency, fraction T T S e - -
5 5 5 5 5 | 5 5
S
| Concentration of the mixture before falling is 8.724 by volume. |2 S &
37 &
Temp, of the mixture is (22+2) °C. @y
Remark — 0
ao
2 )
R El
Table 5, Ignition of the mixture of ether vapor and dry air
by Method “D,, (See Fig. 9.)
Concentration of the mixture i
before falling, 25 by volume 8.7 l 10.0 106 11.2 12.4 % 14.6 17.1 184
Length of the non-burning part, mm I 25 25 25 05 25 25 ! 25 25 25
Ignition or not, O or x ‘ x | X @) \ O O ! O O i
Frequency,* fraction l 5/ l 5/5 1 3/s ; 6/5 E 5le 3e I 4/e i /s }

Temp. of the mixture is (2841) °C. *Refer to

Fig. 190.

Falling distance is 18cm. The falling velocity at the falling position is 0.25 m/sec.

Time lag of ignition is 2.0~3.2 sec.

6
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COERFERIZTable 5 TR a5, BT
FEEEIL T NC 018mm, OB F Ak o 4.2 HV YU
'g 10 ;E:ﬁnﬁ/ Yy v (B P.=95~105°C) RO
&as by Method, OEBIERI0OF 7 7 v 4 Y Y v TOWTT D
—X— 1
5 06 by Mithod JoB%, %412 Table 6 %1¥ Table 7 i
Sy o - o
304 O See Table3, ﬁ DB Do /E‘k%/ff ‘B, XU "D, wIiL
202 Table Sand ) — -
Az, - Fig.q. P iga X ) /{\?}\_ﬁ{;g] O MRS
0i¢ W12 15 16 18,20 27 74 26 THERICHEEE 5 _ij D, A
Concentr. of misture of % by wlume Sl =0mmd - X2 ')\’%‘ e O
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Fig. 10 g}_\.ﬂ?

Table 6, Ignition of the mixture of distilled gasoline (B.P=95~105°C)
vapor and dry air by Method “B,, or “D,, (See Fig. 9.)

Method of ignition l “B,, i D,
Distll. gasoline content evaporated in ‘
2.65 litre combustion vessel, c.c 0-15 0.35 0.65 0.20
Iguition or not, O or x I x | X | X l X
. I ;
Frequency, fraction ’ “’/m , ‘0/10 : 55 ‘ “’/w

Free falhng velocﬂ:y at the free Fall veIOClty at
falling position 0.35m ts calculat- | 0.18m fall. dis,
ed to be 2.7m/sec. s 0.25 m/sec.
Temp. of the mixture is (30+£2)°C ———

Remark

Table 7, Ignition of the mixture of 70 octane Gasoline vapor and dry
air by Method “B, or “D,, (See Fig. 9.)

Method of ignition “B,, “D,,

70 octane gasoline content : :
evaporated in 2.65 litre 0.15 0.20 | 0.30 0.45 0.20
combustion vessel, c.c. ! :

Ignition or not, Q or x X X X | X x

Frequency, fraction 1"/,0 10/10 : 5/ . 2/y 5/

Free fallmg velocity atthe free fall- é‘ﬁ?ﬁfﬂg ogart'lt\eisnozns»

ing position 0.35m is calculated to } mm Falling dist.:
0.18m Falling vel. :
0.25m/sec.

Temp. of the mixture is (30x2) °C

Remark be 2.7m/sec,
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Tne analysis table of ashes’ components
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LEvwniz, £nd»w800°CiImkiX zo KT
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A State of Commercial Transmission by AM

High Frequency Sets in Fire Uses.

By
S. NAKAUCHI AND A, WATANABE
Members of the Institute

(Received November 25, 1955)

In the authors’ previous report ( 1) they described the results of the field test of
short wave communicaton by trial sets, and concluded that the sets were applicable
to practical uses. .

After that time, about 80 fire stations at various parts in Japan commenced their
transmission by the AM short wave radio sets approved by our institute. The above-
mentioned 80 fire stations are using about 300 sets for their business communication,

The utilities of the commercial transmission were investigated by the authors and
the results were in this report.

The mean ranges of the sets whose selectivities were shown by the curve II in Fig. 1
were 8 km between fixed stations, and 58 km between a fixed and a mobile station
and the ranges of sets whose selectivities shown by the curve IV were 15 km between
fixed—fixed and 6 km between fixed—mobile.

The maximum ranges were 45 km (fixed—fixed) and 25 km (fixed—mobile). They
were obtained by the sets having selectivities shown by the curve IV in Fig. 1.

In this report the authors concluded that the AM short wave communication proved
its utitilities by the commercial transmission for fire uses at the most parts of cities
in Japan, then the AM sets were more preferable than the FM sets for it's simplicity
and low cost, but at a part of cities where city noises were very intense VHF FM sets
were more preferable.
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