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NOTE

A METHOD OF MEASURING THE VELOCITY
CF THE FLAME PROPAGATION,

By Remrer Goro and Marsuicini SuzukL

In the jonized gap method of measuring the velocity of the flame propagation, there are
two ways of measurement — (A) and (B). {A) When the flame passes tnough the gaps between
several pairs of the electrodes kept at a given low voltage, the electiic current due to ions in
the Aame is recorded hy means of an eiectro-magnetic oscillograph. (B) When the flame reaches
the gaps charged with a volage slightly lower than sparking potential, the spark discharge is
brought forth, and the spark induced in the second gap set in series is directly recorded on
rotaling film.

Using the former methad, the present authors altempled to measure Lhe velocity of the lame
propagation in the low pressure hydrogen — air mixture.  But becaose of the low ion density
(below 10—7) and low sensitivity of the vibrator of the oscillograph uvsed, the time of the pass-
ing of the flame could not be recorded with the ordinary alternating amplifier. However, by
using the method of spark discharge (B} they succeeded in recording the spark current satis-
factorily on an ascillograph, instead of recording the ion current. The combination of the
methods (A) and (B} is applicable when a vibwalor of only a low sensitivity is available or when
the fon concentration {s extremely low.

The reaction vessel is shown in Fig. 1. B is the spark gap for ignition; C, and G 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 swilch IK,, the combustible mixture is ignited by the
spark induced at B, In Vig. 3 is shown the circuit of sparc voltage to be supplied to gap C.,.
In the H.=air (2:5) mixture under 20 cm. pressure, it takes about 1500V 10 induce at C, the
spark discharge, but in the flame only 900V Iiings forh the discharge.  T'his indicated that
1500800 V is sullicient for the spare vollage al C,. Nevertheless, when the spare voliage is
put near to this upper limit, there is a risk ol a spark to be induced at C, by the ignition spark,
as shown in Fig. 5. Thereflore, it is desirable that the spare vollage is in the neighbourhood
of the lower limit, 900 V. ]

One of the records obtained is given in Fig. 4, where (1) and {2) show the instants cor-
responding to the ignition spark and the flame spark respectively.  From this time-interval and
the distance between B~C, (99 cm.}, the mean velocity of the tlame can be measured, In the
original paper, the results of the preliminary experiments are summarized in Table 1.

Chemieal Institule,
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