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The standing waves described in this communica
tion are different from the well-known stationary 
striations which can form in molecular gases passing 
smaller currents ; the latter have a different shape 
and electrical properties•, and, it is believed, can 
occur without oscillation•. 
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Effect of Pressure on Burning Velocity of 
Nitric Oxide Flames 

THE burning velocities of stoichiometric mixtures 
of hydrogen and nitric oxide, and of methane and 
nitric oxide have been measured by the Bunsen 
burner method over the pressure-range 0 ·2---40 atm. 
abs. An averaged burning velocity was obtained 
from the measurement of the total volume flow of 
gas and the total area of the flame front. The experi
mental technique was essentially that of Diederichsen 
and Wolfhard1 • 

Measurements were made at a constant Reynolds 
number1, 2 for each of the hydrogen and methane 
systems. Moreover, the diameter of the burner was 
varied approxi.Inately inversely as the pressure, so 
as to maintain as nearly as possible the same flame
shape at all pressures. In this way the relative con
tributions of those parts of the Bunsen-type flame, 
which are recognized to be respectively greater or 
less than the mean value of the burning velocity, 
can be kept constant. The measurements should 
then give a true indication of the dependence of the 
burning velocity upon pressure. 

The results obtained in this investigation are 
recorded in Table 1, and indicate that burning 
velocity is independent of pressure within the limits 
of experimental error in the range 1-40 atm. The 
value of the burning velocity of the hydrogen/nitric 
oxide flame at atmospheric pressure is substantially 
greater than those reported in the literature, namely, 
30 cm. /sec. (ref. 3) and 22 cm./sec. (ref. 4). The 
lack of a significant dependence on pressure in the 
results of this investigation is at variance with the 
findings of Rozlovskii', who reports that the burning 
velocity of a nearly stoichiometric hydrogen/nitric 
oxide flame is independent of pressure in the range 
l ·8-4 atm. abs., but increases with pressure p 
according to a p 0 .u• law for p between 4 and 
19 atm. abs. 

The hydrogen/nitric oxide and methane/nitric 
oxide systems may be compared with the methane/ 
oxygen system discussed by Diederichsen and Wolf
hard 1. In each case the flame temperature varies 

Ta ble 1 

Hydrogen-nitric oxide Methane-nitric oxide 

Pressure Burning velocity Pressure Burning velocity 
(atm. abs.) (cm. /sec.) (atm. abs.) (cm./sec.) 

0 32 36 0 ·23 29 
1·00 49 0·98 41 
3·0 63 3·0 42 
6·1 63 6 ·5 42 
9·8 63 13 ·9 37 

10·5 60 27 ·6 34 
21·4 54 
29 ·9 53 
40·5 60 

markedly with pressure whereas the concentrations 
of hydroxyl radicals, and hydrogen and oxygen 
atoms, vary only slightly with pressure. None of 
these systems shows a significant variation of burning 
velocity with pressure. 

It has been suggested• that the mechanism of the 
hydrogen/nitric oxide flame differs from that of the 
methane/nitric oxide flame and is, in fact, governed 
by the bimolecular decomposition of nitric oxide as 
the rate-determining step. However, such a proposed 
difference in mechanism is not reflected by any 
significant difference in the dependence on pressure 
or magnitude of the burning velocity of the hydrogen/ 
nitric oxide flame as compared to the methane/nitric 
oxide flame. 
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Role of Photons in Argon-Alcohol 
Counters 

IT is well known that in a Geiger discharge some 
of the avalanche photons, presumably argon resonance 
photons•, are strongly absorbed in the quenching gas 
and are responsible for the discharge propagation in 
a narrow zone around the anode•. On the other 
hand photons of greater wave-length are also pro
duced ; these can release photo-electrons out of the 
cathode with subsequent production of secondary 
avalanches1 , 4 • Some authors ascribe a dominant 
role in the discharge-spreading mechanism to the 
latter photons. In this assumption the velocity of 
discharge propagation would be determined by the 
photo-electric effect at the cathode and not by the 
photo-ionization of the gas near the anode, as is 
usually admitted. This contradicts the following 
experiment. 

We used the counter sketched in Fig. 1. It has 
three aluminium cathodes A, B and O, diameter 
l ·5 cm., with lengths 3 cm., 10 cm. and 3 cm. re
spectively, held at a mutual distance of O ·2 mm. by 
suitable glass tubes: The anode is a central molyb
denum wire, diameter 0·08 mm. Cathode A has a 
mica window (3 mgm./cm.•). The filling gas is argon 
(9 cm. mercury) and alcohol vapour (1 cm. mercury) . 
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