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For the purpose of governing wider Wave 
ranges without utilizing additionally connectable 
rough adjustment means, the gliding variometer 
has found its way more and more into the short 
wave field. But such structures have the disad 
vantage that in the case of wider wave ranges it 
is, for instance, the wattless power of the inter 
mediate circuit which decreases with an increase 
in the wavelength owing to the pure inductive 
variation. Moreover, large inductances require 
larger Space and more structural means since the 
coil of the variometer is in fact to be dimen 
sioned for the maximum current appearing at 
the shortest wave and for the highest coil po 
tential then prevailing so that the coil Will have 
excessive dimensions as regards the Setting of the 
higher inductance values. 
In accordance with the invention, these draw 

backs are avoided in that parts of the variometer 
have one or several capacities connected in par 
allel thereto (Fig. 1) whereby the said capacities 
are placed at those variometer, turns which at 
short waves are still short circuited. Therefore, 
in the case of short waves the parallel capaci 
tances are ineffective. If the inductance is in 
creased by shifting the variometer tapping, the 
parallel capacities have gradually impressed 
thereon potentials whose values increase in suc 
cession and thus they become ever more effec 
tive. 
next be considered. 

If \mn designates a fictitious natural wave cal 
culated from capacities and inductances having 
the indices m, and 12, the resonance places of the 
region according to Fig. 2 follow from the equa 
tion: 

1. A= 

WAP M132- 84.4/(12, A132-- se) 2X22X342 2X22X342 
The minus sign underneath the Square root fur 
nishes the longer coupling wave, i. e., the Wave 
actually corresponding to the tuning. When 
considering the limit condition, it is seen that 
the short coupling wave starting at Zero ap 
proaches the limit value given by the series con 
nection of C1 and C4 and L2. 

Fig. 3 shows for a practical example the Watt 
less powers of the intermediate circuit for cases 
whose additional capacitances differ in value as 
indicated by the curves a. and b. 
The fact that the short coupling wave begins 

theoretically at Zero, is in many cases an unde 
sirable condition. At any short Waves lying be 

The case of a single parallel capacity will : 
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ances of the grid circuit certainly exist so that 
at a correspondingly tuned anode circuit feed 
back effects in accordance with the Huth-Kuehn 
principle, i. e. disturbance waves, in other words, 
may be produced owing to the fact that a neu 
tralizing action no longer exists within this wave 
range. Even though the resonance resistance of 
the short coupling wave is low against that of 
the long waves, a quantitative observation shows 
that in many cases the condition for the feed 
back will be fulfilled. Hence, it should be aimed 
at eXcluding in principle the Self excitation at 
the short coupling wave. This is accomplished 
according to a further feature of the invention 
by inserting a further inductance L5 (Fig. 4) 
which is placed in series to the parallel condenser 
C4. In the case of several parallel capacitances 
each of them is to be given obviously a respec 
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tive series inductance. The lower limit value of 
the short coupling wave now is practically deter 
mined by L5 and C4 So that the short coupling 
wave will be moved definitely out of the region 
of the grid resonance and it may eventually even 
be brought into the region of the actual operat 
ing waves. The curves c, d, e of Fig. 3 show the 
power curves for such cases in which the short 
coupling wave is limited to about 9 m. These 
curves indicate that already at the use of a single 
additional capacitance the variation of the watt 
less power of the intermediate circuit can be 
maintained very Small as compared with the case 
of the simple variometer and that the required 
maximum inductance can be reduced to a very 
great extent. It is clear that through the use of 
a further condenser a renewed raising etc. can 
be brought about. More especially, it is also 

TX122X342 
possible through a suitable variable dimensioning 
of the stray capacity between the individual 
turns of the coils to obtain an extremely flat and 
stepless pattern of the power curve. 
In many cases, for instance, for push-pull 

stages, symmetrical variometers L3', L3' and 
corresponding Symmetrically connected addi 
tional capacities will obviously be employed. As 
shown in Fig. 5, it will be advisable in this case 
to compose the parallel capacity of two parts 
C4' and C4', each of which being symmetrical 
with respect to ground and whose center is 
placed acroSS a resistor at ground or at the direct 
potential. In this way a close coupling can be 

low the shortest operating wave natural reson- 55 obtained between the upper and the lower part 



2 
of the oscillatory circuit whereby asymmetrical 
conditions which may eventually be present, for 
instance, those of the coupling of the load will 
be compensated for. Furthermore, with this re 
sistor a damping or an eventual tendency to dis 
turbance waves and the avoidance of static 
charges may be achieved. 

It may eventually also be of advantage to rep 
resent the inductances and capacitances shown 
in the circuit diagrams to 5 by open lines and 
Short circuited lines such as shown by way of 
example in Fig. 6. Such a structure offers an 
especially convenient possibility of supplying the 
cooling water at places at which the high fre 
quency is grounded so that additional losses in 
high frequency due to the cooling Water... are 
avoided. Fig. 6 shows the variometer by the 
coaxial line T2 having the sliding tapping A. 
The inductance results from the magnetic field 
between the inner and outer conductors, and 
by means of the tapping A this field is confined 
to the portion of the coaxial line L2 to the left of 
the slider, i.e., between the slider and the anode 
end of the inductance. The line L2 is tapped at 
a suitable place by a transversal line W which 
consists of two different parts L5 and C4 having 
different wave resistances. The part 5 acts in 
this case as inductance and C4 acts as capacity. 
Such an arrangement has the particular advan 
tage that stray capacities and stray inductances : 
are entirely avoided such as is generally known 
When using coaxial lines as tuning elements of 
oscillatory circuits. The cooling water may be 
Supplied at K and passed off at K'. 
The invention is not limited to its application 

for the turning of short Wave transmitters but 
can be employed Whenever at variations of the 
induction capacitive variations are to be carried 
out at the same time. 
What is claimed is: 
1. An amplifier System including a vacuum tube 

having in its anode circuit inductance and paral 
lel capacity, and a fixed capacity fixedly con 
nected in parallel to a portion only of Said in 
ductance, a relatively Small inductance placed 
in series with said last fixed capacity, and tap 
ping means directly connected between the end 
of Said first inductance removed from said anode 
and an intermediate point on Said first in 
ductance for shortening out of Said circuit an 
adjustable portion of said first inductance, Said 
adjustable portion including a part of that por 
tion across, which said fixed capacity is fixedly 
connected. 

2. An amplifier system including a vacuum tube 
having inductance and parallel capacity in its 
output, and at least one other capacity perma 
nently connected in parallel to a portion only of 
said inductance, and tapping means on Said in 
ductance extending between one end of said in 
ductance and the tapping point thereon for di 
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2,250,090 
rectly short circuiting an adjustable portion of 
said inductance, said adjustable portion includ 
ing a part of that portion across which said 
other capacity is permanently connected. 

3. An amplifier System including a vacuum tube 
having in its anode circuit inductance and paral 
lel capacity and a fixed capacity fixedly con 
nected between the end of Said inductance re 
moved from Said anode and an intermediate 
point, and tapping means on said inductance for 
directly shorting out of said circuit an adjust 
able portion of said inductance between said 
end removed from said anode and the tapping 
point. 

4. A transmitter including a vacuum tube hav 
ing in its anode circuit inductance and parallel 
capacity, and a plurality of other capacities fix 
edly connected directly between the end of said 
inductance removed from said anode and dif 
ferent intermediate points on said inductance, 
and means for shorting out a portion of said in 
ductance extending from said one end of said 
inductance to any point on said inductance, 
Whereby as more and more inductance is effec 
tively connected in said circuit more and more 
capacity in Shunt to portions of said inductance 
is also effectively connected in said circuit. 

5. An amplifier System including a vacuum tube 
having inductance and parallel capacity in its 
output, and a fixed capacity fixedly connected 
directly across a portion only of said inductance, 
and a single control in the form of a short 
circuiting member extending between one end 
of said inductance and an intermediate point 
thereon for varying simultaneously both the in 
ductance and the effect of said last capacity in 
parallel to a portion of said inductance. 

6. A push-pull amplifier system comprising a 
pair of electrode structures each including a grid, 
an anode, and a Cathode, an inductance and a 
parallel capacity connected between the anode 
and cathode of each of Said structures, a ca 
pacity individual to each inductance and fixedly 
connected acroSS a portion of each inductance, 
and tapping means connected between the 
cathode terminals of each of said inductances 
and a point on each of said inductances for 
directly short circuiting a desired portion of said 
inductances. 

7. An amplifier having an anode and a cathode, 
an output circuit therefor comprising fixed ca 
pacity connected between said anode and said 
cathode and in parallel relation with said fixed 
capacity, a path composed of an inductance 
having one end connected to the anode side of 
the capacity and an adjustable tap thereon con 
nected to the other side of the capacity, and 
another path including fixed capacity connected 
between said cathode and a fixed point on said 
inductance intermediate the ends thereof. 

WERNER BUSCHEECK. 

  


