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The Ignition of Hydrogen-Air Mixtures By Inductive-

Break Sparks in Low Voltage d.c. Circuits

by R. TANAKA

The results of these experiment, with low-voltage d.c. circuits including air-cored inductances in

which the current was interrupted by the separation of tungsten wires and a cadmium disc, are

given showing the relationships of minimum igniting current to inductances and circuit voltages,

together with the effect of shunt linear resistances or a shunt nonlinear resistance on the minimum

igniting current. Measurements were also made of the effect of the resistance of the inductance coil

which was shunted by a given value of resistor on the minimum igniting current.
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Fig. 1. Circuit diagram.

SPARK

WER SR T X5 REEERFEDE ZHAWT7 —

IHBNIEETIBEIIDNTEELTA D, BERIC
RETE7T—I7DRTEES Va. 72 &, 2FDRAMN
BT 5,

o di

Va ld7 — 27 BIMOKRE EDO1Eh, BEMEE BEM
¥, BEOBEEEZEICL S TRERBEENTNDD
T, i DRSNS ISR SN2, L, —
BIIT7T — 7 DORSHEFME E DITKELRZBDT Va
2RI T AL DEARTIENTES,

MRS T— 223 AF Wald 2 ¥D L 31252060

=l (E—Ri L—dt_)ldt

T B B 0 % 4%
=f}(E—RQxM—J}OLM1
= f : (E—RD) idt—l——;—LLﬂ )

T : 7~ 7 &l

L : BEAREOERE (=-E-)

THhbhb, 7—7=FZAFEEREH RIS v &2
& VADHRIEREN T/ B =5+ ¥ BLI2E, B
B opans =¥ [ E-RD idt LoRen
5. [T E-RD idt 1z, 7— 7 MEHHT A E I
ERELBH, PIT—2BE Ve REHHTKE L
RBYSNBEBAMALTT 208 < O 1THES
o UL, WTFNIZLTH T —20ETHE, IR
<rdh BLIE m=xa2pkHsns,

PERT7 — 7 WBOADRELE L2, EEIE
DEDE S NKBEND I ERBNW,

It L ol S N BMOEBER L 2, 7— 7 K8
VI AE L BANER Imin kY RFWEBEITE, FBL
WiOBRENC 7 — 7 BN RET D, ZDEEA VXX
VARILEA DN = A FREBHBENTLE 72
L#ic, 2B Slon OBESREATHS L,

E—V,
R

1=72L,

=i Imin

EBREMROMEAITL - T Ve 238 L,
WCBBETT =7 BE/IMEL, ZNLBIE7 — 7030
%%, LivbL, YLIZ DMEEAKSINC E;Va
DB T 2 &, BELT — 213 F OR R THE
TEAIMRKRIEAVE I 2 VR T D=2 AFE, K
LWRLEFBERBCBIVCE2AEBTA-OILERE
N3, ToOLEHETFOEBRBNENTREROKE

=TInin

S— 24'._



WCEVEC Y, EEMOBBHESEE* 258, -
ITCHERBRNINE TS, B IDE XOEEEL 300
VThHd, ZOLILEENMEEZ VRSN TUR
BB LY, T & & DICEB=F L FHRELbN,
B BEHEA TR E L - THENELLT B,
WEPIEA TH BB A AF N L 254
WA OEE A& U, I3 e B ERETEZIE
BB, WTNLL B L FOHEER—ENAL T
MR 3,

B LY LhdwaTHRROE T~ 7B LETAIEL
NTET, BHILERD LS RIEENKREE 25,
PRGEEREZFECBATH DD, HREFHEEBAIC
EEBHREA TN S BT, Z0MOBRNEL
RO MEREE R ET S, L L, REIEBS A L
TLEIDTHEBNES T, F-BREET Lot
WO IRBI ORI &V BEEE L, TTOERECEEA
TETHEAYRT I ELH20, BROBMMRAS v
RV ALE > T E N 20D TEREOBEMMN T L THE
BBV HEEZ LGNS,

3. EEERFIZEBRORXNEBERORRIC
s dxRE

31 EREE

R VR L7 (RIEE WSS 2 o & 5 4 KTERS
HEBYFBAL, BREEENKES R 7 24—2-2L
T, KREFAZBK UGG ORDEKER &K1~
oy avAEORRENE L,

Fig. 2. Schematic layout for experimental

equipment.
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Table 1. Air-cored inductances used
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Fig. 4. Electrodes view of Schnellunterbrecker.
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Table 2. Least current for ignition and maximum

current for non-ignition in low voltage d.
c. inductive circuit.
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Fig. 5. Relation of minimum igniting current to air-cored inductance.
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Table 4. Least current for ignition and maximum current for non-ignition with shunt

linear resistance across the inductance.

By A KB EKBEE T A (BRE21E 1 %; FEED

KAEF& A HEE - Schnellunterbrecker.

%iﬁﬁg’ﬁﬁﬁﬁﬂ;;gsi\‘OJ mH ! 3 mH 1 30 mH | 95 mH ! 1 H 0 H
v i | 80 | 71| sesry | satse) | 346D (78)
Im | 76 | 68 | 5350 | soGD | %2040 | ()
I, | 200 | 128 | 79(80) | 60(62) |  s6(84) | -
s500Q | 24V | | _
i In | 190 | 124 | 75(6) | 58C60) | 53(0) ~
1, | _ 240 | 119(120) | 96(100) | ~ | -
12V ' : |
In | - | 220 | 113C1149) | 92096 | - | -
| - 70 | 8 | e | e | 6
48V 4 ' ‘
I | -~ | 67 | 46 004 | 2040 | (6D
I, | - 126 | o G0 | 4206 | -
1,000Q | 24V ‘
In | - | 122 | 69 | 41Ca®) | 40(50) | -
1, | —j 2m‘ 9% 69(70) | - -
12V ‘
Tm | - 200 | % | 67(68) | - -
I | - | ~ | 42 | 37| 28GD | -
48V |
92,0000 Im | - { - t 40 35 | 26029) [ -~
v 17| ~ | 126 | 61 a | 290 | -




| L
£ 7 EE(J?E’E‘ 0.1 mH 3 mH 30 mH 95 mH 1 H 10 H
B’ P E I(mAY>
24V | Im | - 122 59 \ 42 | 28031 | -
2,0000 . I, ! - - 76 49 ! 39(44) | -
12V ‘ ! . :
Im - | - 72 a7 | 3104) | -
Iy ‘ - ‘ - - ’ 20 | 21022 | -
48V ‘ ‘ ‘
Im | - ] - - ' 27 \ 202D ] -
1, ) - [ 126 55 l 39 } 26(28) ‘ -
4, 0000 24V : 1
In | - 122 53 ] 37 25(26) | -
Iy - - 66 ‘ 44 32(34) | -
12V | |
I - | - 64 | 42 30(32) | -
. Iy 1 - - - ‘ 27 1 18C19) } (22)
48
Im ‘ - - - 25 | 17a®) )
Lo - - 54 33 | 25026 -
8, 000Q) 24V ‘
Im - - 52 311 23(24) | -
y I, - ! - 62 38 \ 95(26) | -
12
Im - ! - | 60 36 : 23(24) l -
Is - - ‘ -~ 24 17 an
48V j
Im ! - - l - 1 23 16 ‘ (16)
Y | - ‘ - ‘ 48 | 28 | o | -
v 1 i i
20KQ 24 i - :
CIm - ‘ - E 46 \ 2% i 18 | -
I, - ‘ - ' 58 ’ 32 | 19 ‘ -
oy |
[ Im - | - } 55 ‘ 0 | 18 -
GR) ek R s | TR V57 2 v 2R N BRI P IRL N 5

Table 5. Least current for ignition and maximum current for non-ignition with shunt non-linear
resistance across the inductance.
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Fig. 6. Effect of shunt linear and non-linear resistances on minimum igniting current. (1)
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Fig. 7. Effect of shunt linear and non-linear resistanceson minimum igniting current. (2)
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Fig. 8. Effect of shunt linear and non-linear resistances on minimum igniting current. (3)
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Fig. 9. Effect of shunt non-linear resistances on minimum igniting current,
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Fig. 10. Effect of resistance of air-cored inductance shunted
by a resistor on minimum igniting current,
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Effect of electrode materials and polarites on igniting current.

a) WIRE BRUSH (+) ON SCREW (—)

L Cd Steel Brass Al Zn
Renmd 1ya) | In(A) | TeCA) | TmA) | 16CAD | Tm(A) | TCA) | TuCA) | TeCa) | InCA)
14 0.015 0.014 0. 020 0.019 0. 023 0. 021 0.017 0.016 0.018 0.016
0. 095 0. 140 0.130 0.210 0. 200 0. 200 0.180 0. 150 .0. 140 0. 160 0.150
86X1076 1.2 1.1 5.1 - 3.38 - 4.0 - 2.15 -




b) WIRE BRUSH (—) ON SCREW (+),

L Cd Steel Brass Al Zx
Genryd |1, ca) | InCA) | T4CAD | TwCA) | 12CA) | TmCA) | 14CAD | TmCA) | I4CA) | Im(A)
14 0.023 0. 022 0.035 0. 034 0. 038 0. 036 0. 180 0. 160 - —
0. 095 0. 300 0. 290 0. 250 0. 240 0. 300 0. 290 0.200 0. 190 - -
861076 7.4 - 8.2 - 4.8 - 3.7 3.6 - —

¢) WIRE BRUSH (+) ON PLATE (-),

L cd | Steel Brass Al Zx
(Reny) | 1,0A) | (A | ToCAD | TnCA) | 16CAD | TnCA) | 1eCA) | Tn(A) | 12CA) | Tm(A)
14 0. 056 - 0. 160 0. 150 0.030 0.028 0. 028 0.027 0. 032 -
0. 095 0. 320 0. 300 0. 360 0. 340 0.240 0. 220 0. 340 0.320 0. 280 0.270
86X 1078 5.0 4.0 14.0 ‘ - 4.0 3.9 6.5 - 1.5 1.4

d) WIRE BRUSH (-) ON PLATE (),

Cd Steel Brass Al ZN

L
Chenry) | 1,¢a) | TmCA) | TeCAY | Im(A) | 14CAD) | Lm(A) | TeCAY | In(A) | 1oCA) | Iu(A)
14 0. 067 - 0. 140 0.130 0. 040 - 0. 040 - 0. 040 -
0. 095 0. 340 0. 320 0. 800 0.700 0. 300 0. 290 0. 440 0. 420 0. 400 0. 390
86X 1078 15 14 14 12 14. 8 — 7.3 — 4.7 ’ -
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