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NOTE

A METHOD OF MEASURING THE VELOCITY
OF THE FLAME PROPAGATION.

By Remerer Goro and MatsvicHr Svzuke,

In the ionized gap method of measuring the velocity of the flame propagation. there are
two ways of measurement — (A) and (B). (A) When the Hame passes through the gaps between
several pairs of the electrodes kept at a given low voltage, the electric current due to ions in
the flame is recorded by means of an clectro-magnetic oscillograph. (B) When the flame reaches
the gaps charged with a voltage slightly lower than sparking potential, the spark discharge is
brought Torth, and the spark induced in the secoml gap set in series is ircctly recorded on
rotating film,

Using the former method, the present authors attempted to measure the velocity of the flame
popagation in the low pressufe hvdrogen — air mixture,  But becanse of the low fon density
(below 1077 and low sensitivity of the vibrator of the oscillogrmph used, the time of the pass-
ing of the flame could not be recorderd with the ondinary alternating amplifier.  However, by
using the method of spark discharge (B} they succeeded in recording the spark current satis-
factorily on an oscillograph, mstead of recording the ion current.  The combination of the
methods (A) amd (B) is applicable when a vibmtor of only a low sensitivity is available or when
the ion conceniration is estremely low.

‘I'he reaction vessel is shown in Fig. 1. B & the spark gap for ignition; €, and C. are
the spark gaps (0.2 mm.) for recording the passing of the flame (In the present preliminary ex-
periment, (' alone was used.), Fig. 2 shows the spark circuit.  When the primary current of
the induction coil A is cut off with the switch K,, the combustible mixture is ignited by the
spark induced at B. In Fig. 3 is show the circuit of spare vohage to be supplied to gap C..
In the Hy—air (2 :5) mixture under 20 cm. pressure. it lakes about 1MV 10 induce at C, the
spark discharge, hut in the flame only 900V brings forth the discharge. This indicated that
[500—900 V" is sufficient for the spare voltage at .  Nevertheless, when the spare voltage is
put near to this upper limit, there is a risk of a spark 10 be induced at . by the ignition spark,
as shown in Fig. 5. ‘I'herefore, it is desimble that the spare voltage is in the neighhoarhood
of the lower limit, 300 V.

One of the tecords obtained is given in Fig. 4, where (1) nnt.i {2) show the instants cor-
responding to the ignition spark and the flame spark respectively, 1'rom this time-interval amd
the distance between B~C. (95 cm.}. the mean velocity of the flame can be measuredd.  In the

original paper, the results of the preliminary experiments are summarized in Table L
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No, 2 METIIOD OF MEASURING VELOCITY OF FLAME PROFAGATION [45]
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