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Physics. - "The audion as an ampl!fier." By G. HOI,ST and E. 
OOSTERHUIS. (Oommllnicated by ProCH. A. LORENTZ.) 

(Communicated in the meeting of October 26, 1918). 

In a l'erently published artiele G, V ALLA.UHI 1) communicated some 
calculations about the audion as an amplifier. He points out, that 
under nOl'mal conditions, one may appl'oximately repl'esent th~ anode 
ClU'l'ent of the audion I as a hneair functioll of the grid potelltial 
v and the plate potential V: 

I = av -+ IJ V + IJ. 

lf in the plate circuit aresistanee R is placed, it may be easily 
calculated that the variations of the CUl'rent lu in the plate circUIt 
depend upon the \'al'iations Vu of the grid potential in the following 
way: 

a 
1u = 1 + bR VIJ' 

L 
Now V ALI.AUIII takes the ratio ~ as a measure for the amphticatioll. 

lIu 

It appears to us that more sH.tisfactory results a1'e obtained, if we 
lu 

do not assume as the amplification, but the dimensionle:ls ratio 
Vu 

of the potential variations on the l'esistanee R to 

the gl'Ïd potential. The amplification then becomes 

R 
..., a 

fol' large values of : Gmul. = b' 

the variations of 
aR 

G=--- and 
1 + bR 

Ir instead of a resis!anee a selfinduction L is plaeed in the anode 
circuit, we get, if the frequenry of the gl'Îd variations is n: 

G = variation potentiaion seltinduction = 2:r n La 
val'iation gl'Îd potential VI + 4:r' n' b' L 2 

' 

a 
and for large "alues of L: Gmux =-. 

b 
In the case of a capacity C connected lil pal'allel to the self

indnction L we obtain: 

1) Nuovo Cimenlo (13) 169, 1917. 
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G _ 2:1' n La ' , 

- V(l- 4.11 ''11' LG)' + 4.1l" '11' b' V' 

() now becomes a maximum fol' 4n' n' LC= 1, i e. if the cÎl'cuit 
(LC) is tuned to the grid potential frequency 1). 

. a 
We again find Gmax = b' 
The amplification as defined above, bas the same maximum value 

a 
b in, any case, so that it iudicates a property of the audion. That 

OU1' definition is an obviollS one, is readily seen m the case one 
has 10 do with sevel'al audions connected in &eries. The tension on 
the resistance Ol' self-induction in the anode circuit of the first 
audion is connected to the grid of the second nnd so on, The ratio 
of the val'iations in the grid potentials of the two audions is the1'e
fore equal to G, and so will be the ratio of the au ode :cUl'l'ent 
val'Îations. This latter ratio can easily be measu1'ed. Indeed we 
found the maximum ratio of the anode CUl'rent variations to be 

a 
equal to -;;. 

2. In order to incl'ease the amplifying action of the audion, 

H_'~,---, 

fOl'm 

FRANKLIN among othel's have advi
sed the lIse of reaetion 'circuits, in 
which the plate curront reacts on 
the grid circuit, e.g. by magnetic 

R coupling. 
We will discllss now, the charac-

teristic propertjes of the andion 
that are of impol'tance in reaction 
circuits and mOl'e specially in the 
case of figul'e 1.') 

We have assumed that in the 
secondal'y circuit a damped vibra
tioll is set up, and th at t he poten
tial on the condensor Cl is of the 

v = f (t) = tO Bin 2.1l' nt (l_e-,c/) e-~t 

In this case we get the following .system of equations 

1) While in the two previously treated cases, large values of Rand L must be 
used to obtain maximum amplification, here normal Land 0 will suffice. 

~) See V.uLAURI loc. cito fi,. 7. 

I 

I 
I. 

I 
I 
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I= av + bV + D 

dIl 
W-Rl - L-=O 

I dt 

W- ~fI, dt=O 

934 

V=E-R'I-W. 

Here W is the potentiaIon the eondensol' C and M the coef
tieien t of m u tual ind uction of the l'eaction coiI. 

From these equations a differential equation fol' W may be derived 

wh ere 

d~W dW 
a dt' -p----;Jt + yW = ó + Raf(t) + ~al (t). 

a = CL (1 + hE') 
fJ= CR(1 + hR') + bL + aM. 
y = 1 + b (R + R') 
ó= R(e + bE). 

The solution of Ihis equation is of the form 

cl _1...t (V 4a y-fJ' ) w=- +e 2« Psin t+ q; 
Y 2a 

+ e- ~t mo .A sin (2n- nt + X) 
- e- (P+I1) t aw B sin (2jf nt + ti'). 

If the cil'cuit (LRC) is tuned to the ineoming oscillations 

V4a y_fJ2 = 4'l na. Putting the damping factor i = D we tind for 
2a 

the val'iable part of TV an expression of the form: 

~ 
e-Dt ]i' sin (2jf nt + g) 

43t~ n' + D' 
Wu = aw + e-r>t G sin (2n nt + 1) 

1 + b (R + R') '-e-(p+~)t H sin(2jf nt +~) 
in whieh F, G and Hare fl1netions of 6, Q, L, Rand D only. 

The tirst tour quantities are independent of the audion, the Jast 
one D however is a function of a and b, but by varying the eoef
tieient of mutual induetion M of the reaction eoil any value of D 
may be obtained, so tbat independent of a and b the most effective 
darnping ean always be obtained. 

80 we come to the conclusiol1, that in a reaction circuit, when 
,R and R' are not extl'aordinarily large, Wu is Pl'opol'tional to a 

a 
and independent of the value -, whieh gave the maximum ampli

·b 
tication in the 

Eindhoven. 
previously treated cases. 

Physical labo ra tory of Philips' incandescent 
lamp Wm'k" Ltd .. 


