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Ignition of Combustible Liquids by Heat
Sources of Solids of Small Sizes. (1)

By
R, NT1I

Member of the Institute
(Received November 16. 1954)

Some investigations of igaition of mixtures of oxygea or air and; hydrogen, natural
gas, and methane by heat2d metals were done previously. But there are few investi-
gations of ignition by heat sources of solids of mixtures of air or oxygen and vapors
of combustible liquids as carbon disulphide, benzene, gasoline etc., which are classi-
fied as dangerous materials in the Fire Service Law in Japan.
It is often reported that ignitions and explosions of combustible mixtures as men-
tioned above were caused by heat sources of solids of smal! sizes, for example, a heated
spatula or a kiadling piece of cigarette etc,
As it is yet vague whether the combustible mixtures are ignited or not by such a
heat source of solid as mentioned ‘above, the experimeat was carried out in order to
make clear what is vague with respect to the ignition of the combustible mixtures
by heat sources of solids of small sizes. In the experiment, wires of small sizes con-
sisting of a few kinds of metals and of different idameters, heated by electric current
as heat sources of solids, were used.
The results of the experiment in the Ist Report can be summarized as follows:
(1) The ignition temperature determined from the author’s experiment was con-
siderably high temperature compared with that done previously by the other
methods of measurement of ignition temperature, i. e. 1100 ~ 1200°C for all
combustible mixtures used, but for carbon disulphide below, 700°C.

(I) The difference of the ignition temperature of the combustible mixtures due to
that of kinds of metals of heated wires could not be nearly found,

(1) As the error of measurement of the surface temperature of the heated wire
was about the max. + 50°C, the difference of ignition temgerature due to that of
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the diameter or the surface area of the héated wire could not be found exactly.

It was found in the case used nichrome wires but not necescarily in the case
used platinum wires that the ignition temperature of the combustible mixtures by

heated wires which is larger in the surface area (or in the diameter) is lowe

t

than that which is smaller in the surface area (or in the diameter) with resyec

to heated wires consisting of the same kind of metal.

(Iv) As to the difference of the ignitica temperature due to that of concontrations

in a combustible mixture, it was found for carbon disulphide and acetone that

the ignition temperature of the mixture at the vicinity of the coxceatration lead-

ing to the perfect combustion theoretically is the min,
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The Explanation of letters in Fig. 1.

a : Combustion Chamber (See Fig. 2a, Fig. 2b, Fig. 2¢.), b : Constant Temperature
Water Bath (C. T. W. B) ¢ : Device for Fixing Heated Wire (See Fig. 3.),4d :
Motor (1/20iP.) for Stirring, e : Toluol-Hg Temp. Regulator, f : Light Projecter
Contained 50 C. P. Lamp, g : Fully, & : D. C. Amplifier and Thyratron Relay
Circuit (See Fig. 4., 7 : Device for Stopping, j : Trigger for Dropping down ¢,
% : Dark Box (Contained Photoelectric Tube, ! : Disc for Mounting Weights, m :

Device for Exhausting out Combustion Gas and Opening The Circuit, » :

Cock for

Injectiny Flammable Liquids into @, o : Opening for Dropping ¢ into g, p : Stirrer,

g : Glass Vessel (Contained Conc. Ha2SOy4, » : U Tube, s :
Plate for Cutting off Light Beam, H : Dropping Height of c.

ter, u :Fishing Line, » :
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Table. 1, Physical Properties and Ignition Temperature of Combustible
iqui + a representive value
Liquids from a Few FReferences. ) £+ 1 liter flask used
ISpecific: s Explosion Limit ~ Ignition Point
i . iVapor Boiling : |
Substances |Grawt_y’,Density Point, % by Volume — < Temp 2°C
!W‘“er— Air=1  °C | L 0werI Upper Ref(S)“'Ref(é)“* Ref. (7)
Acetone o I ' : i 1 , ‘
CHs CO CHj 0792 |  2.00 57 26, 128 \ 540 0 491 500 !
(Dimethy! Ketone) | ] ! ! ! ’
Benzol ’ | T ‘ : ‘ !
Cs Hg [ 0.88 277) 80 151 80 ol 5% 700
(Benzene) | ! i
Carbon Disulphide ; ‘ ‘ [ ; '
CS:2 P 1.256 2.64 45 1.0 50.0 150 | 110 ° 100
_(Carbon Bisulphided =~ : R . I
Ethyl Alcohol ! ! ,
C: Hs OH 079 | 1.59 | 78 3.5 ¢ 19.0 370 391 450
(Ethanoly i S KN DU A S
Ethyl Ether )
C, Hs OC: Hs i 0.71 2.56 34 1.9 35.5 180 170
~ (Diethyl Ether) | o ) L R
“Gasoline | !
Petro- | 65 Octane i | : ! I 248
leam | 73« ! | i 258
» ‘mfn , | | | o L M2
‘n-Fentane, C;H;2 ! 36 258
Com>—-| n-Hexane, CgH,4 ‘: 69 ; 240
ound | n-Heptane, C;Hy ¢ : 98 I 223
n-Nonane, CyHuzg 151 | ' 211 o
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CHsz OH 0.792 1.1 t 64 | 6.0 36.5 428 500
(Methanol) _ , P i B D
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Surf Temp. Of Ni-CrWive Healed, &)

2FUT I - VOB ERABREITOK
%kﬁﬁ%kﬁbkm& ARFAT NI =D
KIBERFRU EcaEd, zokd 0.72mm
¢©M—Gﬁ@%ét@,ﬁmmbko<@n,
LRI bA LT ey VTS AOERRAR
o, Fig. 11 ICRT ER D, B KEA
FORNES, BEAKBESBENEWIERY 2
oo BAULEWE R, BETARFEEONE
By oCTwkeds, 2l =FArTra —iD
B4 L FER, REIEWEE e btk
$H (Ni—Cifk & O ERS D) & 2 F 1T 0
2 = VR oM X 2B EE (QCH,0H
+0:=2CH,0+2H:0) X b Rk a7t

¥ Eé{: kab &,uxd)i’LZ)o
(D PHEEZ PR & L A0 0EmER

EOLTHBRESEHROEAELN
T EOBER

AH—RORICRTE, 2HOEMT 2R
EHOWENEBEEE Y R E T 2vbiL T



28

b, $OBEREMHEKHET, FrEHOoRE
OHENSHEECE2 XS CBbiLs, T TER
LAEEROZE L\v &b it Twv PR % hns
SR E LCEC, hNi—ClioiEa s 8o
ZHEEBD ZOTRRVWhECTFEE LOTH
Blo T bryv, vy —r1p2BCEAKE
Icont, Ni—ClcontiTor g EE ¥
@t%ﬁ,ﬂ%Ttbv&m%,&yf—»m
LU T ROk MAREH~RIC X 288% L
B2l PEMOLSIE $1:2 1 31k &
B, 0.21mme 5 0.29mme, 0.59mmep O =

DOREOLOEMAEBERE LTHW,
25 Fztur 1, v ir
: mbr OF D Heated Wi
5 _ i O |Symbal Co;;‘({irevlﬁﬂifmm L.emmwrnr:n
€c. i L 6.1 054 30
; RS s é.1 Q.39 30
H Vol e et 30
20
15k
Timel
Leg
Of
Igot
tion
10
T
5
2 o
I %) s o e Y °
116 1200 1300 1400
Surf Temp. OF Pt Wire Heated , ®

EEHokE R Fig. 12, Fig. BRI L5
TSR * HASHE AU IC RIE TBICOWNT
13, NGl R & LeBa i o i
CEP B AR E » MK & WSHE AR IE )
B Ly K D e lipsOre, (Fig. 7, Fig. 8)
R O—r o k) gNi-CHoEaIcl
5T, O TEPHTH D, HoRRkOF K
k(nm,&yf—»fm,5~6%QTtb
VT, b0secfIC b Lc, FXEBEOKFI,
Ni—CAfIC ¢ BT, AERERRITLbAA
DO,

Sor

izt Of SenzolVapor AndDeygh
Sec. Symhol e O Dome OFcaled
- | 5.9 |os9] 30
o] 549 |039] 30
4ol ~o-| 59 loa21] 30 |
J0F
Time
Lag
T Of
Igni-
U,on
20F .
T
10t
: : . . )
0 MY N v 1 I PR B
1100 1200 1300 C 1400
Surf Tewp Of Pt Wire Heated, 8
(i) N33R & LB e rnER
g G TRBEAREKOEKE
I r &R

N & L, 0.50mme¢ X 30mm D O L
B2 JehD0Je DT, MAMREAHOX/NMC L D
BECONTRLDL X2 T LT EAIDOK
B, TELY, X —pgontid, Ni—C-
i, PHiROEBE L OBROERTITY, Tk
RRCEKWTEIREERL, AREOKZNWE
Whbild = —FAOEKBEY L 5kDIC
z—F e oOnT, BeNi—-CEDEAEDOER
RHED DEWRT Z B b RRicowT, ERE
T2k OTHd, TEry, Jvy -
DT, O—r BT E D48 PtROEAIC
ERTR VAT, Ni—CHOBAI Y RY 2P
T, (Fig. 14, Curve(2), (1) BHR&)
BRDEFEXEINZ, T2 TR, 7~8sec
Ry =T, 9~10sec. TH Dk, =—7
AMOFEKEBER, BAeEL, Ty, Sy
S v DBAEBREAERLEWNOEBET
b 2T Ehbhor (Fig 14, Curve (3) 2
R). ZHARREOBEKE, BE6.1% Tk
o, FLoF KB r=0 ONEORE
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- ot Vaper - Doy Ko RE O RSOOSR CHETCE LW
{ T —— DT, $BAECO—7OREEr ey 1 LE
° o Symedl e e R
Se: iul a | £ 2 yudiel 20 h, v=0.10secoO L2, 9=730°C (&£FE
£ Lot S S ALCL80ELV.: i =10.0A), 7 =4.74sec.0
o E£Z, 0= (EE=A.C.80x1V.: K =74
| A) G, TO 7=4.74 secHHEOONK KB KR
L BEELBNS GEKSIE=1/3) BELX
i~e
v HRHO LD EOHWEMREMAMLT, Bik=
k. TAADBAEOOLRD S &, #1360°CHIZ 5 5,
o iz, Ni— Ci0.93mme x 60mm, =5k
. LRFBRAZORIE =612 OB A0 HAUEE
) 410°Citiz vilEwftica 5 (Table. 2 2R),
* (iv) s SRoFUSL. ISR « B (&
A & LCl) &l x OWIAEIRS Kk
e OATKUNE & OBIGR
iz s Fo2 ez (1), (i), (i) KTRBObOr, %&b
Ser lenp Of NWir Hestee 8 TRz LT, Table, 2, Table. 3iTHY,
Table. 2, Effect of Conentrations of the Mixture, Dimensions ZORILCIN
and Shapes of Heated Wires on Ignition Characteristics W, CEikRE
of the Mixture of CS: Vaporand Dry Air. N
_ ) P . oRerRE,
s [~ » 3
\ Concentration  ITgnition  Temperature,  °C . MSEGOH
of Misture,  Heated Wire Ni-Cr.  Wire. | ks, 2R
J 9% by Volume Shape : See Fig. 5 Shape : See Fig. 6 ERkoTHIC
7 Dimensions : 098¢ x 60mm  Dimensions : 0.98¢ X 120mm X BEKEED
| 61 ! 410 | 240++ - HERERZE
Lo -- - ; . L ~\n 7
|orne 450+ : 260%+ BB L
. " - e e - . B,
26. 3 | : 530* 330+
‘ 455 | 480+ | 320%+ (v) R&ER
S - ————— KOBREEH
+ The temperature of thermo-couple of O’'point (See Fig. 5) is rezarded as a KIEFE 2B
" representive temperature of the heated wire, i. e. “ ignition temperature ". %
++ The temperature of thermo-coujle of O point (Sece Fig. 6) is regarded as a
representive temperature of the heated wire, i. e. ** ignition temperature *. T OERRICHE

Table. 3, Ignition Temperature of combustible Mixtures by Heated Wires of
Small Sizes Based on the Auther’'s Experimental Results,

- 0);;\\\{@,}? .o ‘90,?0 Ignition, Temgzerature, °C 1
~Pr, _ . R I
f Combustihl e, “

Sorts of Combustible | Poirp | NiCr Wirs | Pt Wire  [NiWire
Vapors mixed with | AN N -
Concentr. = B, 30| 30| 30 | 30, %' 0!
Air - of Mixture, 5 | — [ 1
| ¢ by Volume.” %l 098 | 072’ 039 | 03, oa] os0

AC°'°"(°CHJ_.OCH,) s7~61 ' neo! a0 1o 170 120 119




L ' 120 ' 1230| lzzo|_—| -, - -
‘ Benzol (Cq; He) l 5.9 | 1080 ‘ 1190 | 1170 ' 1100 | 1220 1 1210
T Carboi\_-ﬁigglspl;ide ’ 6. s | % l _ - | . — T <o
iDisti ue:l-Gvasoline | 2.0 l nzoi mo[ - i — li - |7 -
(B.P.=95 ~ 105°C) 4.2 | nool 1neo | — | — l - | —
;Ethyl (g‘ﬁzh%lu) | 75 | nw | - = |- l -
‘Ethyl(cfﬁ.fgrcgas) | 40 — —| = =] = e
erthy(lcgic%l;%l ' 111 1150 mol - ’ - l —_ '| - t

3% See Table. 2 for Ignition Temperature by Heated Ni-Cr Wires of Dimensions as follows

: 098mme¢ x 60mm and 0.98mm¢ x |20mm.

DIz ARERROBRIVBEERET S84 E
25&. KOEEFERDVR DI,

CS: +30:=2S0:+ CO: (5)
C:HO + 4 0: = 3CO: + 3H.0 (6)
Ce Ho + 750, = 6CO: + 3H:0 (7)
C:Hww + 110. = 7CO. + 8H.O (8)
C.HO + 3 0. = 2CO; + 3H:0 (9)
CHO + 150: = CO:; + 2H.0 (10)
CH©O+ 6 0. = 4C0O: + 5H.0 (11)

—RRICTRER K ORI LXK & ORAKIE
CHnT, ZEFDEHED FHRET 219 L.,
AT 2B DRSO BE ¥ a2 (volu
me) & L, HoTBEHIKOEK 1 mol itk
LT St E T I28EO mol #irasT
N, KOBEABR o,

a:(l-a) x 021 =1:«x

soa = 0217 (x + 02D

12)
as

px=3. (13) & D a=6.5%, FMEICLTT 1
VTR Ly =4, ~ a=5.0% 5 ~¥ Y — ikt
L.x=75 .. a=279%: 7v~<A~7 ¥ viC
L, x =11 .~ a=19% ; =FLTra—-n
XL, x=3, <. a=6.9%: 2 FATra—n
Tt U, 4=15, .. a=123%: =—FrICH L
x=6, .. a=34%EE55,

—HEBROER "HREDES, LR
BeOBK65% LB LEWRIE6L%T, Bl
FAEETRL Tt ryOfs SefED
BEES.09 I W B FER. 796 DI A O KRS,
CEBE12000BA0TNE N EWET Edbho

oo ALY v YV v OIEATIZ, 420055 K
BEL. BEREDBRELINGICRLEWRIE?2
GoDENX D ZELDREVWS EROHEELZ
Bl RLBEA 95~105°Clt T L b

0¥, 1009 O/ < ~TF v EELHHIT
EmRABIRLEVWHERS,
§4. & 3]

(1) ERORE

(2) INHEBRBOREBE ORELN

§ 2, (D TRARAHW®IZT L OCT, XEEKO
PROADLITH DD, BEIX 19em OHigE >
HTFTo0Cc HHETCTHALHET S E, 19em
OPFFC. B EH T I 2m /sec i L,
HEXFTOBHEB TR moM, TouE
BDIBAR, BAETTHRL, #0er 72Ty
BEBOTRADL D A EE, HEROMS
ORI EENLz e 7T v EOBESBIC X D
HETHE TS BEVRLENS0OT, O aHS

ZRTHEOIMBASER, HHN-CH Py
NiGOM RO R 28I, Bt L XEMEHO X
HhEOWEMBEY 0L Ok, XMEiBHELT
BEFTT S OP-1 BEMGIRI 2 5/ Lce, T
FERRT L TTAAE OB G D ILENTK E 15k
O—HEBBEOREOCIRK ramsZbIr kS
N2 b 0T, BROX 5 RN ko
BEYrlETs0Rs8RBE0Th o4, HEZO
KB CUOZMALBMO X 5 REAORER
Ertimic, LAIMBUCHZETE S X whk
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YEHERIBRETCELIORDOT, ®UE{TO
i XoTc Bl E Lk, i€2C, Ni—Cdt s
0.98mmd¢, Ptig; 0.59mme, Nifs; 0.50mme
DA OIWIEHL, Fig. 16, Fig. 15 Fig. 17,
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BROSEKDOEZ (3cm) B—HEEEOK T
DRDTRIES, NASEREOTEEOCUE & D
RESSHrRC B2 oBEETIRERL, &
PENDCE LY, EMRRESHIOMDT
WHE Y RRORECHFBEENZOR, Mk
SEGOTR L Y ZNFN 5.0~7.5mm B\nje
oo B 5> (25~20mm CER) Th D, 5
EEBIRTIRWed OMERECLERHO X )
EHBELOMEELT, FB7405 - (A
=0.651) T HEOXDT, BHEiEs®atN-Cr
M(BEEIRSOR L TRV DL EDORDT
Z7e 2NOBEEEREESHERT) X LT,

Ex=0.87®P tiRICH LTI, 62=0.39, N (4
KESTERKKAHEE ; Ni (Co) ; 99.849%
M., 0.07%, M, ; 0.03%, F. : 0.039, S;;0.01
%, Cu 3 0019, S : 0.00195, C : W) Tt L
T, Bifb=v r v EELEE2a=09"E L
7eo HEEESIR & L2k HERE °C L18
ERES CEOMOBERL D, SHofExD(E
Lo, Skkihnz 2~ 2HEEE—S) OEED
BB, TORELCILY, HEEERDC
NEMERE CEERF0oL») oz, HiE
BErzdrd, COBEELERDDE2OHEE
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BEHY 2D LEOHAET, b LHOTLEDL
CEBTCEIBETH D, COEROMITRE
T, ZHRFBRAZOBEKERCOHIEDK
0.98mme¢ x60mm, 0.93mme X 120mmep D 2
BoON—CHimiE 4k, Fe-Const, #EX
HAEORD,  C OMBROWEEE, § 3,().(a)
THRo X 5, AENOoEmBEACEREEN
E S OFHEETH b, Fig. 5, Fig. 6 O
HHOEIE @1, MELSTE TEMOMERED &
EOMNBNORTRE L £ 0kOT, 30
cn OIFEEFE T L, BB vr 77 ik
REESORS EOBEBRTRESINLZICLTY,
SENESOhRCREL, #EysETo
B (#90.2sec.) £ Dy EWEHOBE AR
CHIET 2MENOBREOCHEE2TH CAE
SOMBRIC X 2BEREEZ ) HTHRE
FERS C EREL LD, BELEN D, Tl
REOHAD F K BNLE, HERERLO
T, FAEE (=0 B A) FRIETSHEN
Db, WESORECHLFE—EILT
EnWOT, SEEEOBEXE NOGECERE
CEED 5%, B TOBOGHEWS L5k
EREOBESRAZ VEELELTVWOT, #
BEOREREFBRBCHUACEERN R E
5 BICECIVTS L WERS . WERMEE NS
MELLRAENLTARERORIEE LD &
WA EICIETE, EN L IAERRICHIE
TEe ) R EIRAERMEASDOMBESRELHE L
B, HEHVEWHEETHORELEZ KV,
DX B EIEBEORWREHBEIC D 2K
MEEOKBRREHEOHIL 2N T L2
EE{LZ,

(b)) FAREBINAEORSE

HEE T A R B 2 TR T L~
DT, CHICRFEEEEIELZLNEV, &Y
YA INDT v —DXHD EE =205% T
H 0, EEEARREDOEEI50~475T, &K
ROFAE LB =+0.5/47=+0.01secT

B Do

() BaREOBEDHE
RAGHEOKEOBE ek (3) KX DA

ENB, 3D kb, enBEALEREDOR
ZAPEDOHERERD B E (14) RKED %o
Aa=poAp/ (Po—P)? : a4
(3) & (14) &XxD .
Aa/a={Ap/p} {po/ (Po—0P) } U5
(Aa/a)ax.= {Aﬁ/p}umx.{ﬁo/ (po— p)}ma.\'-
ae
(2) kb, Ap/pOBEREFKRDZ &
Ap/p=4t/ (273+t) +Am/m an
(A7) % (16) A CATIIE
(A@/@unc.={AL/(273+ ) }rax.
+{Am/m}unc. I {Po/(Po— D) nex. (18D
FEREEL D, BBEOHERDZ &,
{A1/02734 ) Fane. = £0.024,{A M/ M }rax. = 0.1
11, {po/(Po— PO Irax.=1& B 2R (Aa/

a)m:l.\'. =-+0.135 1. e. i13.50/(/) ETx Do

(i) i« OBEFEC L VRO B
7235 KIBIE & o LBt

(a) B~ OXWRIT X BT

R, fiMSoMBINE R, —ENEEER
I hREEIN TS, FAKRBELCH LTRE,
KA BES I VOT, B xOREFE
HEEEEERREICI Y, TOENNED
BREOTw5, ¢\ TEEEES LEKEE
B § 3, (1), (a) itk Les
T, ToBEUTCRLEPHEXLEVWEER
BEKEN r=0 DFAOHMEOBREDOT &
T, HAEE=1/2~1/3UTChE%8E40
HEORErFKEBEELIERC LT B, &KL
OF KEECEET 5 Sereaxn@ig LT & il
KR B RO 2R E LD KERSOEE
I, Zoor v~ TS EEN, —00 v —
711 “ rising-temperature ” method (R _k
Fic k558 CETV330THh, ho—>
o7 — 73 ¢ constant-temperature ” me-
-thod (—EEBEDHE) TH 2, BB HiFET
&, BRI KEBICANT, FAHEEERT
A B it (BEBARE LRSS B2
2% T, FHREEOWE B & E#ic
FRXE2HECH D, BFETIE, BBEEK
SEICANDHIIC, FRERBL FORRT &
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—EFRECHTTRTL D, FROBS KD
BENEZDETITS, HRAXHEHED “ris-
ing-temperature ” methodn Fi%, HiC—=E
OIRELERRE b oTHBE X bF, BH
PSR S5 51X, FiC control BEET
BB, XCOL S HHHRERI R, BEALE
ELRATHRTS L&, RBRMTRE IO
APNCELT 2B 20D 2O TREOHA X
wEwn i, EEE Y “ constant-temperature”
method £ £0T, BRKEELXrZ2D TS, &

#FIT T O Seprenkn®@FB 2 DEDC, KEOTEE
ELLBEROT EWS Bihb, WRER
BEROEET HHCRRERBERRCEC A
TECREFHEELT, § 2B LRERE
HBr 00 THDT, Sercuxix®@BEHED
SEITIE, Y coastant-temperature” method
CET 5, BARELZET 2HER Es
FLEICOE 5D TH D, BUELHRTY &<
b, hoFmbNTnwBEE R LRI, Table
AR LS, 10EBDIEL D 5,

Table. 4, Different Methods of theMeasurement of Ignition Temperature
of a Combustible Mixture.
‘Method . T S - T
Number | QOutline of Methods of Measurement.
MLNS ; . L .
E A combustible mixture passss into a combusttion tube, max. temperature of
1 v .
 which is known.
A combustible mixture is suddenly admitted into an evacuated vessel preheated
2 to the desired temperature. (Evacuated-Vessel Method)
A combustible mixture is heated to the ignition temperature by adiabatic
3

compression. (Adiabatic Compression Method)

A combustible substance, being preheated separately or together with air or

4 oxygen, is allowed to pass through a pyrex tube, which is heated in a conven-
tional furnace to the desired temperature. (Pynamic Tube Method)
~ t‘ A combustible mixture in a soap bubble is ignited by a platinum wire which
° . is heated to the desired temperture.
- A body (metal) heated to the desired temperature is projected into a vessel,
6 b, X . ] . .
” in which a combustible mixture is contained.
7 l! A few drops of the liquid to be tested are aliowed to fall into a platinum cru-
}l sible or flask, previously heated to the desived temperature. (Oil Drop Method)
8 Another Methods except above seven methods: for example, (Bomb Method etc.)

|
|

zoTable 4 1z X % &, Method Number(M.
N. 5, 6 1ZFEERBFIIC X 535 K FECHY L,

FEOT RO FER6 LB T 2 HETH 5,

HE EKEORASKD Table. 4 wh \ T cE
2 OFEKFHEICXOT, 2OFXREI T
#o2h vk Table. 5 R, BB RIREIIC
X 2%z AkEE (M.N, 5 6) LLoCTHRO BN
A KA, fhoBlEFE (M, N 1, 2, 3,
4) L rockybikENICL BT, Eh
CE BEoTwv2, TOEREM. N, 6 04
i, MobEECM. N, 3oFke B LT,

— 15

mi#E (M. N, 6) 2%, #iozbolroR
HMOESEHRE—HBNICIIAT 2EE Rnic
BL, &% (M. N, 3) ZRAZSHDOEEDK
B EROSFAA & BN 2 2R ICET
T ERIB AT EOIRICRKWICEE LTw
BCEWhID, AY vHA, REFALEBE
EDORAKEORE ~ oMM EIC X 2 XM
CoWwWT, In#sRRoEREI XIoC, iz
R EROE Ly Evwb o PUTiE, 5
T B DU 9 UMD T, BARCE S
KIBE® 7 25N, Stain less Steel, Au &
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_Table. 5, Ignition Temperature of the Mixture
of Hydrogen Gas and Air

D 3 H 7 Ao xR EIR
DYy DTLICEWE O, = 28

HOTATDHY, hBToH7 AHiE
oOREF X D TOROEIEL § 00358

NN o] S [
i asurement, Vclt P% atgre
(See Table.4.)i C
f 1 28.5 609 !
' 2 28.5 550
i 2 28.5 590 | Vessel 350c.c.
‘ 2 28.5 625 ! Vessel 9c.c.
| 2 29.7 467 | Vessel 24,100c.c.
i 3 28.5 571
| 3 — 410
4 — 470
4 — 630 i Ignition Lag 0.5sec.
4 — 572 . Ignition Lag 15sec.
5 29.0 700 !
, 5 270 | 715~860
' 6 20.0 930 Pt, Dia.of Sphere, 2mm
6 800 Pt, Dia.of Sphere, Smm

WTWT, TR a2 7R3 Eo
Thd, EHFDTafkiciz, #vy v
WMTH=y 7 Ristirrer, Bz &k
EEOIRFE X A AT OA (20
FRTEEXLTE) B e bn
ThH, 2 VZ7RBROFICIE, TOELE
WICAILTH 3 = 4 13k Ni-C, #1iT
BEREBET 272D 0OERN 2 4 vk
BHHEL, cnlas44y 7icliisa
TS, ETEBANC—EROH
Vv ¥ FL, stirrerick b, —#&
BBEORARC LTE, N~ C i
—EOBKLELT, S8R Ts

DOEBEBTE, FOL5EEFRRBRERNT, B
B o & T E KIBE LEH RS BEHENIC
HIMLTwSCEBEbNT w5, INEEHE
BEBIEEOHRICOWTIL, KRBT ARES
KO EOBECHTY, MASEE LN Ri
~bbon ¥ LcBa, zohi 1/47, 1/2¢,
11/, EREL T DLONT, FOFEER
ERTFT2oT w2 EWSHEENHINL TS, B
BIMRAERE «EBIKRE L EsconT (2o
4, Ni RibbonDhas k&L 2icont) #F
KEEREREL R EWIERTH S, T
LOHRERZ, FEFOERERCIOoTY, BT
BESGF ST EMNTE D,

(b) MFFEHT, DA XICE DTk
ZODERTCOWT
RN OER T IAD SLEIC, IRASESE
X%, 77V vBELKRCIRZERER
DEKICONT, “DOOEBRIUFFEFTNTIT
bz, ADBITE LTRERBEDOLOTH D
FHY CNLONWTORLEBERBFEHICE W
O, HHEFTHRIBHIN, LLhnwT &
PO bbb LTEL,

(4D FY ) VERRARROEKD
CAUCHE AR ERERD, RO,

AN - CAHR B+ 2B & Ni— CAE DR
FTHRERTOEEINLTWS, Ni-CHicik
2B B2 2T, switch inh B k2T
OFEREA Y 7Yy SCIMY, TLEE
KENTILES, TOBEAOFKRER=0
OEE &), TNRFRBINE =7 2 2850
BE EOBERERTHENBIMRETED BN
72 TOFRER, T OHEOEFKREINN10°C
ThHOk,

(7)) WL ARE KRS K OHE KIRE

T, W AR Bkiko7rs: (4.171)
BRAVLIL, EROBE. —HFRERAUHE
SOOI T 2 FA L E D, fillFikshock rel-
ayoH A LT D, EFo R stirrer ©
WO/ 2R ED, THORR, HEtz A
LE5RDDOTL2RBREDTNVE, BEOHR
CHEKEE LTREON (LAY (17mme x
3smm (HEZHED) BSHVWHL, 3~5AFED
T, Rk, EHR 02mm D Cu-Co
nst, FES GO R RIS LCcdEan, #
TR E Y 3element oscillograph o—IRKE)
FIANT, REBTOLINEEEEOERER
ELTEWT, FAECHE LA BBRUFEA
BEHOBEFRET 25 LTH B, Xsho-
ck relaylc XoT, FAOEBOEET, fho—
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WEYTICI, HKEICENF switch inLje &
DD EHKEBERE FARIC relay 23810 % 2 T,
A s<—2 (1/144 minf5E) BSA3 L 51
BOTWD, ZHYLREOHER ¥ HEIC AL
T, SB&ICHE e Ly, stirrer K X h#y—ic
EBELTE, FABRCEREZEL, %A LD
Do TOLSREET, EERS %. 10%0 2
BICH LTiThbiLic, oscillo.miastic, s
RMORTREMMI R EEE LT, RERD
BEILHELTOT, 5% 084 IC 3% kEE
380°C, lO%@.i/‘%%VCWO"CE?%“CV\%o
YRR L7 (1), (=) o R F I,
Sererxiy OHEIC X 3 &, HiIH% 1% ¢ constant-
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Field Test of a Short Wave Transmitter and Receiver
By

S, NAKAUCHI and A. WATANABE
Members of the Institute

(Received March 2, 1955)

In this report, we describe the results of the field tests of short wave transmitters
and receivers which are designed for fire protection uses, The points to be noted are
as follows.

(1) The instruments tested were short wave transmitters and receivers combined,
whose output power were 3W and operated at 2.120 MC. Their block-diagram is
shown in Fig. 1.

(2) One of the instruments was used at a fixed station and the other at a mo-
bile station.

(3) An inverted L antenna of 20 m in leagth was uscd at the fixed station and
a whip antenna 2 m long was used at the mobile station.

(4) The ranges of a set of those iastruments were measured at 40 different
places in Japan aand the mean value of 8 km was obtained.

(5) In order to reduce iaterference, efforts were made to obtain high selectivity.
For that purpose, an intermediate frequency of 175 kc was used and 60 db attenua-
tion at 10 kc detuning was okbtained. The three curves in Fig. 3 show selectivities
of the intermediate frequeacy stages: Curve (1) shows the selectivity of the first
trial set with 455 KC intermediate frequency, and cruve (2) that of the second set
with the same frequency, cruve (3) that of the final set with 175 kc intermedi®te
frequency set.

(6) Therefrom, we came to the conclusion that a short wave mobile instruments
can be used for fire protection purposes, equally as F M instruments of very high

frequencies except in cases when noise is very iutence.
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