
173 -141 
; of phonat,ion, m-hich 

ion has been anuesed 
.onation has in some 
1 a speaker converts 
,o a question-by the 
the sentence, instead 
edient, phonat,ion, in 

11 language is still in 
phonation, in ,oil-ing 
made full use of-as 
sounds, S, f, 0: and 
language may, it is 

?resent languages. 

ibed which indicated 
d " and '' unvoiced '' 
1 p, t ,  k, f, 0, s, andJ,  
arnyx, such as might 
nnation of this theory 
J University, 71-S.A 
description of which 
q n x  and of the true 
ation. Through this 
g up and approaching 
,s compared with ita 
n comparable to that  
the model. -ich-non-- 
1 permitting reference 

lefinitelp classed Kith 

td Unvoiced Comonant3." 

$1. Introduction.-The main features of the phenomenon of the extraction 
of ele&ons from cold metals by intense electric fields are well known, and 
an approximate theory of the effect was f i s t  developed by Schottky." More 
recently t,he experimental data have been much improved. notably by Millikan 
and EFing, t  and Millikan a,nd Lauritsenf. The t'heorp has been considered 
afresh by 0. W. Richardson$ and by Houston:: working with Sommerfeld. 
It seems t o  us: however, that  there is still room for improrement in the theo- 
Ietica1 exposition and its correlation with the experiments. Xeither 0. W. 
Richardson nor Houston really treat the theory in the simple straight- 
fornard way which is now possible in the new mecha,nic-c, n s s u  the revived 
electron theory of metals which we owe to Sommerfeld. -4ph, while Millikan 
and Lauritsen seem to have established quit.e definitely the !aTs of dependence 
oi the emission on the field st,rength F, t,hey speak of the implications of their 
result in a way R-hich is hard to justify and might in cerrain circumstances 
prore to be definitely misleading. 

W a n  and Lauritsen show that a plot of log I: where I is the current, 
against 1/F yields a good straight line whenever t.he experimental conditions 
are nfkiently stable, At ordinary temperatures these currents are completely 
irckpendent of the temperature. The formula for these currents is 

I = Ce-"'F, (1) 

which is, of course, indistinguishable from 

I = CJj'2e-"/F. (2) 

Jlillika and his associates have also shorn  that as the kcher temperatures, 
at whic ordinary thermionic emission begins: are approached: the strong field 
emissio does become sensitive to temperature and h a &  blends into the 
thermion \ . 

* Schottky, Z. f. Physik,' vol. 14, p. 80 (1923). 
f Millikan and Egring, ' Phys. Rev.,' vol. 5 ,  p. 31 (19~3). 
$ Xiillikan and Lauritsen, ' Proc. Nat. -IC. Sei.,' roI. 14, p. 4.5 (1928). 
$ 0. W. Richardson, ' Roy. SOC. Proc.,' A! vol. 117, p. 719 (1928). 
\ j  Houston, ' Z. f .  Physik,' vol. 47, p. 33 (IYS). 
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