The Transitron Oscillator*
CLEDO BRUNETTIt, ASSOCIATE MEMBER, I.R.E.
Summary-The negative-resistance oscillator possesses many
advantages over the ordinary triode feed-back types. The most common of negative-resistance oscillators, the dynatron, has not been
generally adopted owing to its dependence on secondary emission,
an unsteady property. The retarding-field negative-transconductance
oscillator possesses the advantages of the dynatron without its disadvantages.
This type of oscillator is discussed from the practical standpoint,
the theoretical treatise having been given in a previous article. The
oscillator will generate sinusoidal oscillations of any frequency
from the lowest audio to 60 megacycles by simply changing the tuned
circuit constants. It will function with direct plate and anode voltages of 2 and 4 volts, respectively, or 50 and 200 volts, respectively,
or any intermediate values. An alternating-current output of a
fraction of a volt to over 20 volts effective value is obtainable across
the tuned circuit.
The simplicity of construction and operation and the assurance
of constant performance make this type of oscillator a valuable addition to the laboratory.

a slight modification of the circuit any double-grid
tube if originally employed as a dynatron may be
converted to one displaying negative transconductance. All theory and results deduced with the dynatron may also be carried over.
For the sake of brevity it has been found desirable
to provide a name for the retarding-field negativetransconductance device. As one which offers a
simple means of identification the name "Transitron" is suggested. The theory and mechanism of
operation of the transitron oscillator has been
treated by the author in a previous article.' It is the
purpose of this paper to present a discussion of the

INTRODUCTION

I NVESTIGATORS have agreed that the negative-resistance oscillator possesses good frequency stability, excellent wave form, and other
advantages that make it superior to other types of
oscillators. The dynatron has been the most popular
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Fig. 2-Negative static characteristic
showing operating point 0.

Fig. I Transitron circuit.

of the types displaying these advantages. It has not
been made use of fully, owing to the fact that the oscillator from a more practical standpoint setting
dynatron depends for its operation on the phenome- forth some of the applications and discussing its
non of secondary emission, a property much too vari- limitations. By so doing it is hoped that the advanable with age. The solution to this difficulty was tages of this oscillator will be made available to
supplied with the introduction of the double-grid those who desire an extremely simple and flexible
tube employing negative transconductancel 2 but it piece of laboratory or even commercial apparatus.
appears that not all are aware of this. It is the logical
TRANSITRON ACTION
tube to replace the dynatron since it has all the adA type 58 tube connected as a transitron is shown
vantages of the latter without the disadvantages. It in Fig. 1. The voltage
E32 is chosen so as to make
possesses essentially the same type of negative- grid No. 3 negative with
respect to the cathode.
resistance characteristic as the dynatron but has the Electrons attracted by the high positive potential of
advantage in that its characteristic is independent
No. 2 (anode) are repelled by the negative poof secondary emission and remains practically con- grid
of grid No. 3. Thus grid No. 3 with its retential
stant throughout the life of the tube. To this simifield acts as a virtual cathode. A slight negatarding
larity may be added the convenience that with only tive increment in voltage across ab is transmitted
*
Decimal classification: R355.9. Original manuscript received simultaneously to both the anode and grid No. 3
by the Institute, May 25, 1938.
t Electrical Engineering Department, Lehigh University, causing the latter to repel more electrons and the net
Bethlehem, Pennsylvania.
current to the anode to increase. The transconduc1
E. W. Herold, "Negative resistance and devices for obtaining it," PROC. I.R.E., vol. 23, pp. 1201-1223; October, (1935).
2 K. C. Van Ryn, "The Numan's oscillator," Wireless Eng.,
vol. 2, pp. 134-136; December, (1924).
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3 C. Brunetti, "The clarification of average negative resistance with extensions of its use," PROC. I.R.E., vol. 25, pp. 1595-

1616; December, (1937).
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tance between grid No. 3 and the anode is, therefore, bias will cause a decrease in the slope. This offers a
negative. A static current-voltage characteristic for flexible means of varying the magnitude of the negathe circuit of Fig. 1 is shown in Fig. 2. If the direct tive resistance across terminals ab. A more practivoltage E2 is set at 86.5 volts a direct current of 5 cal circuit than that shown in Fig. 1 may be had
milliamperes will flow. This is illustrated by point 0, by replacing the bias between grids Nos. 2 and 3
which is called an "operating point." About this with a large condenser as in Fig. 4. The bias for grid
point the slope of the characteristic is fairly constant No. 3 is then applied directly from the cathode
and negative. A small alternating voltage impressed through the high resistance R3.
across ab (thus applied at point 0 in Fig. 2) will
C32
cause an alternating current to flow 180 degrees out
of phase with the voltage. This indicates that the
voltage is working into a negative variational resistance.3 The magnitude of this resistance is equal to
the reciprocal of the slope of the curve at the point 0.
In Fig. 2 it is approximately -3800 ohms. If the
3R~~~~~~
alternating voltage is increased so as to swing past
I
b
the bends of the characteristic the average negative
E3
variational resistance will change. The average (negative) resistance corresponding to any amplitude of
Fig. 4-Transitron oscillator. Type 58 tube.
the alternating voltage across terminals ab may be
E3 =-10 volts
R3 = 105 ohms
Ep = 11 volts
C =0.02 microfarad
found either by calculation from the equation of the
L =0.506 henry
E2 = 100 volts
characteristics or experimentally. This has been
R =30 ohms
C32 = 0.1 microfarad
f = 1580 cycles per second
treated rather extensively3 and results have been
obtained both theoretically and experimentally showTHE TRANSITRON OSCILLATOR
ing the relation between Rn and V. (V is the effective
value of the impressed voltage. Rn is the average
If a condenser C in parallel with an inductance L
negative resistance.) The Rn, V curve applicable to and its associated resistance R is connected across
terminals ab of Fig. 1 the circuit will oscillate (Fig.
40,ooo0
4). Oscillations in the parallel "tank" circuit will begin when the quantity L/RC is just equal to the
reciprocal of the slope of the current-voltage characteristic at the operating point. The latter is usually
10,000, -R|
chosen near the center of the characteristic, as point
(oh u)N
0 in Fig. 2. If L/RC is increased, the amplitude of
oscillation increases. L/RC is approximately the
300004
parallel impedance of the "tank" or tuned circuit at
the frequency of oscillation. This quantity is a pure
resistance.
4f( 0*0
The condition for oscillation3 is
- Rn = L/RC.
(1)
£000.
As L/RC is increased, -R. must also increase. AcV.fs.
Yo/to
2
cordingly the amplitude of oscillation increases
0
/0
/5
5
20
(Fig. 3) to maintain this condition. For large values
Fig. 3-Transitron R., V curve. Type 58 tube. Ep=24 volts,
of
L/RC the oscillation may swing way over the
E1=0, E32=-93.7 volts, E2=86.5 volts.
bends of the current-voltage characteristic in order
the conditions of Fig. 2 is showin in Fig. 3. The to obtain a sufficiently large R, to satisfy (1). This
quantity -Rn is positive. As the voltage V is in- is illustrated in Fig. 5 which shows photographs of
creased the average negative resistance increases the characteristics (traced out on a cathode-ray oscilaccordingly.
lograph) for four different values of L/RC.
By applying a small negative bias to grid No. 1 the
If the resistance R is small the swinging of the
total current flowing to the anode may be controlled oscillation voltage over the bends of the characterand the negative slope of the current-voltage char- istic will affect the wave form and frequency stability
acteristic may be varied. An increase in negative only slightly. For large swings over the bends of the
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characteristic the tube current will experience considerable distortion but the voltage maintained
across the tuned circuit may still be very pure. The
harmonic components of the latter will not in general
be more than two or three per cent under these adverse conditions provided the ratio L/C is kept small.

ordinary back-coupled triode oscillator operating
under similar circumstances. The same may also be
said for the amplitude of the oscillations. It will be
shown later that as the frequency is changed, for
example by varying the capacitance C, the amplitude of oscillations will not vary greatly over a wide
range of frequency.
FREQUENCY OF OSCILLATION
For general use it is not necessary to calibrate the
oscillator, since the frequency may be predicted
fairly accurately from the formula

2ir

Fig. 5 Cathode-ray oscillograms showing oscillation over the
tube characteristic as a function of the quantity L/RC.

Good wave form is accompanied by good frequency stability. The latter is important since when
once the tuned circuit parameters are adjusted it is
desirable that the frequency remain constant. Notable work on the frequency stability of dynatron
oscillators has been carried on by Groszkowski,4
Moullin,5 van der Pol,6 and others. Their results apply equally well to the transitron oscillator. It has
been shown that variations in frequency depend directly on the amount of harmonics present in the
oscillation voltage. If the voltage contains no harmonics or if the amount of harmonics remains constant the frequency of the system will also remain
constant irrespective of any changes in the operating
conditions such as changes in the supply voltage.
Under normal conditions the transitron oscillator
will not experience changes in frequency of more
than a few hundredths of one per cent for relatively
large variations in the direct anode voltage if the
change in tube capacitance is negligible. In these respects it may be compared to a crystal oscillator
without temperature control. It may be safely stated
that in general the wave form and frequency stability
of the oscillations are much better than those of the
4 J. Groszkowski, "The interdependence of frequency variation and harmonic content, and the problem of constant-frequency oscillators," PROC. I.R.E., vol. 21, pp. 958-981; July
(1933).
6 E. B. Moullin, "The effect of curvature of the characteristic
on the frequency of the dynatron generator," Jour. I.E.E.
(London), vol. 73, no. 440, pp. 1.86-195; August, (1933).
6 B. van der Pol, "The nonlinear theory of electric oscillations," PROC. I.R.E., vol. 22, pp. 1051-1086; September (1934).

LC

L2

(2)

This expression, easily derived,5'7 is based on the assumption that the tuned circuit is connected to a
constant negative resistance satisfying (1). Because
of the excellent wave form of the transitron oscillator, equation (2) has been found to hold closely
even when operating well over the bends of the
tube characteristic. The effect of the curvature of the
characteristic on the frequency has been carefully
studied and reported in the literature,4'5'6 As mentioned previously, the change in frequency is caused
by the introduction of slight harmonics as the bends
of the characteristic are traversed. The presence of
the harmonics causes the frequency to be lower than
that given by (2). In extreme cases this correction
may amount to fifty cycles in one million. In the
audio-frequency range the correction is negligible.
For best results the coil resistance R should be as low
as possible. The quantity R2/L2 is then small in comparison with 1/LC and (2) reduces to
1

27r\/LC

(3)

Additional factors which influence the frequency
may well be noted here. Thus if the coil L consists of
an iron-cored choke, changes in the direct anode
current flowing through it may change the inductance of the coil two or three per cent. This may be
corrected by employing parallel feed for the direct
anode voltage or by using air-core coils. The latter is
to be preferred if space and weight are not important
since the choke required for the parallel feed will
still influence the oscillation frequency to some extent. If a variable inductance is to be used to extend
the frequency range, short-circuiting out the unused
portion of the inductance will serve to cut down har7A. W. Hull, "The dynatron, a vacuum tube possessing
negative resistance," PROC. I.R.E., vol. 6, pp. 5-37; February,
(1918).
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monics.8 Any variation in R, L, and C with tempera- anode voltage may be kept to within ten parts in a
ture will affect the frequency. The tuned circuit million in this manner. Additional frequency stability
should therefore not be placed near other pieces of may be provided if desired by connecting special
apparatus which radiate heat such as tubes and series filter circuits across the tuned circuit and by
resistors. Proper shielding is advisable at high other slight circuit modifications.4'5
frequencies in order to maintain good frequency
DETERMINATION OF FREQUENCY RANGE
stability. At extremely high frequencies the tube
capacitance may not be neglected. In addition the deThe circuit of Fig. 4 shows the oscillator in its
pendence of the latter on space charge may require simple form. The frequency of oscillation may be
consideration .9
calculated for any setting of the parameters R, L,
and C using (2). In order to determine the frequency
AUTOMATIC CONTROL OF AMPLITUDE
range for satisfactory operation it is necessary to
Additional amplitude control may be had by al- know first the minimum value of L/RC permissible
lowing the oscillation voltage to regulate the bias on and, second, the amount of harmonic distortion that
grid No. 1. Circuits for accomplishing this are given may be tolerated. The former is equal to the reciproin Fig. 6.
cal of the slope of the current-voltage characteristic
Any 3-grid tube may be used as the diode rectifier at the operating point or the lowest value of -Rn
by tying the grid and plate together. The operation obtainable (equation (1)) with a given characteristic.
is as follows: The diode fed from the oscillating cir- It may be found from a plot of the characteristic. In
cuit produces a direct voltage across the R2,C2 com- Fig. 2 at point 0 the minimum value is 3800 ohms. A
bination which is proportional to the amplitude of simple experimental method of obtaining it is to have
the oscillation voltage. This negative bias is fed to the circuit oscillating. The capacitance C is gradugrid No. 1. If the oscillation amplitude tends to ally increased until the oscillations are on the point
increase following an increase in the quantity L/RC of being extinguished. At this setting the minimum
the negative bias will increase. The latter will pro- value of L/RC consistent with oscillation will obduce the required increase in -Rn to satisfy (1) and tain3. As long as the operating point is not changed
the necessity for swinging over the bends of the tube
characteristic is eliminated. Thus as the frequency of
oscillation is changed the amplitude may be restricted to oscillation over the linear portion of the
tube characteristic and very nearly ideal conditions
will obtain. The automatic-amplitude-control circuit
starts to function as soon as any oscillation voltage
'1
appears. Better results may be had if the control action is delayed'0 until the oscillations reach a certain
minimum amplitude. This is accomplished by moving
(aO)
(o)
the diode cathode connection from x to y in Fig. 6.
of applying automatic amplitude control
In this manner a negative direct voltage is applied Fig. 6-Two methods
to a transitron oscillator.
to the diode plate and diode current will not flow
C1 = 0.2 microfarad
R1 =0.5 megohm
R= 1.0 megohm
until the oscillation voltage exceeds the negative
C, = 1.0 microfarad
T = 1-4 ratio audio-frequency transformer
direct voltage, usually 5 or more volts. Delay action
f = 1200 cycles per second
will aid considerably in keeping the output level constant and will allow much better control.
this minimum value will hold regardless of which of
By restricting the oscillations to the linear portion the quantities R, L, and C is varied. If L and R are
of the characteristic a practically sinusoidal wave fixed and tuning is accomplished by varying C, the
form will be maintained and the frequency stability minimum value of L/RC fixes the maximum value
improved materially. Changes in the audio-frequency of C and therefore the lowest frequency obtainable.
range resulting from a 33 per cent change in direct Since the transitron will give much lower values of
- Rn than the dynatron it will have a much larger
8 H. J. Reich, "A low distortion audio-frequency oscillator,"
frequency
range for any given value of L and R than
PROC. I.R.E., vol. 25, pp. 1387-1398; November, (1937).
9 G. B. Baker, "The inter-electrode capacitance of the dyna- the latter.
tron, with special reference to the frequency stability of the
The maximum frequency when L and R are fixed
dynatron generator," Jour. I.E.E. (London), vol. 73. no.
440, pp. 196-203; August, (1933).
be set by the harmonic distortion permissible.
will
10 F. E. Terman, "Measurements in Radio Engineering,"
This distortion is proportional to the ratio of inducMc-Graw Hill Book Company, p. 289, (1935).
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tance to capacitance in the tuned circuit.1""12 If L/C
is small the wave form will be very nearly sinusoidal,
especially if the resistance R is not unreasonably
large. Values of L/C less than 106 will yield excellent
wave form. If oscillation is confined to the linear part
of the tube characteristic this ratio may be as high
as 150 X 106 without any great distortion being noticed. For general purposes using low-resistance coils
very satisfactory wave form will be had if L/C is
kept below 30 X 106. It is evident that if L is fixed the
minimum value of C, and hence the upper frequency
limit, depends on how great a ratio L/C may be tolerated. If we let D represent this ratio then Cmin is
equal to L/D.
A typical set of experimental data showing the
operation of the transitron oscillator is given in
Table I. These data are obtained using a type 58
tube with Ep = 11 volts, E2=100 volts, E3=-10
volts, C32=0.1 microfarad, and R3 = 0I ohms (as in
Fig. 4). E2 is chosen so that the operating point falls
near the center of the characteristic. The No. 1 grid
is tied to the cathode. The anode and plate direct
currents do not exceed 3 milliamperes. The minimum
value of -Rn is 2800 ohms. The agreement between
this value and L/RCmax is very good.
TABLE I
OSCILLATOR DATA
L

R

(Ohms at
Coil (Henrys) Low Frequency)
1
2
3
4

5.00
0.506
0.301
0.0285

200
30
120
18

Range of

C(gf)

Corresponding
Frequency
Range (cycles
per

Cmax

Cmnin

Low

9.00
6.00
0.90
0.56

0.200
0.020
0.016
0.001

23
91
300
1270

second)

High
159
1580
2292

29,800

L

L

Rna
2780
2810
2790
2830

Cmin

(>100)
25.0
25.3

18.8

28.5

Coils 1 and 2, iron core. Coils 3 and 4, air core.

The

frequency limit shown in Table I does
not represent the highest frequency attainable. It
represents the highest frequency at which good wave
form still obtains as shown by inspection on a cathode-ray oscillograph. In all cases the ratio D L/C
is less than 30 X 106. If good wave form were not a
prerequisite the upper frequency limit could be extended with the coils of Table I by additional reduction of C. If good wave form is desired at still higher
frequencies it is necessary only to decrease L with
C to keep the ratio L/C from becoming too large.
With ordinary tubes the transitron oscillator will
produce oscillations throughout the frequency spectrum from the lowest audio frequency up to about
20 megacycles. With the type 954 acorn pentode this
upper

=

11 M. G. Scroggie, "Applications of the dynatron," Wireless
Eng., vol. 10, pp. 527-540; October, (1933).
12 J. E. Houldin, "The dynatron oscillator," Wireless
Eng.,
vol. 14, pp. 422-426; August, (1937).
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range may be extended at least two or three times.
Transitron action may be obtained with any ordinary 2-grid tube although a pentode will also allow
automatic amplitude control. Some suitable pentodes are the types 57, 58, 59, 89, 6C6, 6J7, and 6K7.
The magnitude of the condenser C32 is governed only
by the requirement that its reactance at the lowest
frequency be small in comparison with R3. R3 may
be anything from 105 ohms upward although very
good results may be had if it is kept less than 106
ohms. C32 may also have any value from 1.0 to 0.0001
microfarad depending on the frequency range of
operation. The circuit for which the data of Table I
were obtained will work satisfactorily at any frequency up to 20 megacycles with no change in either
C32, R3, or the direct voltages necessary.

ADDITIONAL FACTS ON THE PERFORMANCE
OF THE TRANSITRON OSCILLATOR
In predicting the performance of the oscillator one
may be interested in knowning the variation of
amplitude with frequency. If automatic control is
used the amplitude can be adjusted to a good degree
of constancy over the tuning range. The variation of
amplitude without automatic control may be found
from an Rn, V curve (Fig. 3). This curve which
shows the relation between amplitude V and -Rn
may also be taken as the curve for V as a function of
L/RC (see (1)). If L and R are fixed the quantity
L/RC is proportional to the frequency squared (very
nearly). Thus the R, V curve may also be used to
show the variation of amplitude with frequency
squared. From Fig. 3 one may conclude that even
without automatic control the amplitude remains
fairly constant over the greater portion of the fre-

quency range.
The direct voltages Ep, E2, and E3 are not critical.
Small variations from specified values will cause
little apparent change in the operation. In fact with
a given setting of L, R, and C and with E2 = 100
volts, EI3= -10 volts, the plate voltage Ep may be
varied from 2 volts to past 50 volts without quenching the oscillations. With the same tuned circuit and
E2= 100 volts, Ep=11 volts, the voltage E3 may be
varied from 0 to -20 volts with the oscillations
continuing throughout. If E3 is made zero, Ep=4
volts, it is possible to vary E2 from 2 volts to past
200 volts without stopping the oscillations. Because
of this versatility the oscillator will function with a
great variety of direct voltages on the tube elements.
Thus any voltage from 2 volts to 50 volts may be
chosen for Ep. E2 should be made larger than Ep and
may be any value from a few volts to 250 volts.
Having selected Ep and E2 using a tuned circuit hav-
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ing a sufficiently large value of L/RC one may immediately start the oscillations by adjusting E3. If
the oscillations should stop for any reason, other
than making L/RC too small, a slight manipulation
of E3 will generally start them again. E3 may well
serve as an oscillation control.
The length of the negative slope portion of the
current-voltage characteristic increases with both Ep
and E2. An increase in these voltages will therefore
increase the amplitude of the oscillation voltage. A
high value of E2 may be accompanied by a direct
current to grid No. 2 as high as 8 milliamperes.
While this might be considered excessive the author
has operated a 57 tube at this value for well over a
year without any noticeable effect on the tube.
Oscillation voltages across the tuned circuit may be
obtained from a fraction of a volt to over 20 volts
(root-mean-square) using a single tube.
A suitable set of direct voltages that will give
fairly strong oscillations is Ep= 11 volts, E2 = 100
volts, and E3=0. The advantage of having E3=0
is immediately apparent. The required voltages may
be obtained from an ordinary rectifier and voltagedivider combination if desired.
Since the problem of amplification presents no
difficulties one may prefer to work the oscillator with
much smaller direct voltages. In this connection it
should be mentioned that a very satisfactory oscillator may be had with E2=4 volts, Ep=2 volts, and
E3 =0. With a suitable tuned circuit these diminutive voltages will yield an oscillator of very good
wave form and fairly constant amplitude over the
whole frequency range of the tuned circuit. The
quantity -R. is higher at these low direct voltages
and the only requisite is that a tuned circuit having
a sufficiently high value of L/RC be used. This
again presents no difficulty. The fact that the oscillator will function with such low voltages and deliver
an almost sinusoidal voltage over a large range of
frequencies should appeal to many an investigator.
The negative slope of the characteristic may be
varied by introducing a small bias on grid No. 1 as
described earlier. It is possible to obtain tubes with
the negative slope part of the characteristic almost a
straight line. This highly desired trait is found in the
types 57 and 58 tubes. These tubes may display
negative resistances of as low as 1300 ohms. This
feature is valuable in extending the frequency range
of oscillation as was pointed out previously.
An artificial means may be had for extending the
tuning range. It may be used when the tuning condenser C is made so large that L/RC becomes smaller
than the minimum tube negative resistance. This
practice is to insert a resistance r in series with the
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tube and tuned circuit. If R0o is the minimum tube
negative resistance the effect of introducing r is to
change the minimum effective resistance into which
the tuned circuit is working from R,o to Rno+r. Since
R,o is negative and r is positive a lower value of L/RC
may then be used (equation (1)). This will work satisfactorily provided r is small in comparison with
- Ra.
If r is made too large harmonics will creep into
the voltage causing distortion and decreasing the
frequency stability. The resistance r may be increased to the point where relaxation oscillations
take place. These oscillations will also occur if the
tuned-circuit resistance R is made too large or the
tuning capacitance C is made very small.6'2 Thus if
an oscillator is desired having a sharply peaked voltage wave form it may be had by a suitable variation
of either r, C, or R, or all three. As the quantity r is
increased there is a gradual transition from a sine
wave to an extremely distorted wave. By introducing
a small external electromotive force of frequency f
in series with the tube and tuned circuit, relaxation
oscillations of exactly f, or f/2, . . . , f/n may be obtained with precision. This process of frequency demultiplication has been treated theoretically by van
der Pol6 and others. The sharply peaked wave forms
may be very valuable in precision measurement of
frequency.'3 They may also be applied to the stroboscope, to timing devices, and other physical uses. The
oscillator will also act as a frequency multiplier.
Frequency multiplication and demultiplication may
be obtained with sinusoidal as well as relaxation oscillations. An experimental treatment of these as
well as other applications of the transitron oscillator
will appear in a later article.
OTHER CIRCUIT COMBINATIONS
At large amplitudes of oscillation it is possible for
grid No. 3 (Fig. 4) to draw a small direct current
during a portion of the cycle. This direct current
flowing through the high resistance R3 will produce a
voltage drop which will change the bias on grid No.
3. This may be avoided, if desired, by replacing R3
with a low-resistance choke. If the reactance of the
choke is large the oscillator will function as well with
the choke in the circuit as with Rs. In addition a
fairly constant bias may be maintained on grid No.
3 at all amplitudes of oscillation with a consequent
improvement in wave form and frequency stability.
The configuration of the circuit may be changed
without affecting the mechanism of operation by
13 L. M. Hull and J. K. Clapp, "A convenient method for referring secondary frequency standards to a standard time interval," PROC. I.R.E., vol. 17, pp. 252-271; February, (1929).
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transferring the tuned parallel circuit to the No. 3
grid circuit in place of the resistor R3 (Fig. 4) or the
choke mentioned above. The choke is then connected
in the No. 2 grid circuit replacing the tuned circuit.
Since the purpose of the condenser C32 is to keep the
grids Nos. 2 and 3 at the same alternating-current
potential in respect to the cathode, it is seen that it
is immaterial whether the tuned circuit is located in
one grid circuit or the other. The No. 2 grid circuit is
still the negative-resistance circuit. Thus assume that
grid No. 3 is biased negatively and draws no current.
The alternating current then flows from grid No. 2
through C32 to the tuned circuit and back to the
cathode. This current is forced through the tuned
circuit by way of C32 because the choke prevents it
from going the other way. The same direct voltages
may be used with this arrangement as with the original.
If one desires one may replace the choke by another tuned circuit thus having two tuned circuits

circuit of Fig. 4 they can both be made to oscillate.'5
If one is tuned to a low audio frequency and the
other to a radio frequency it is possible to obtain
satisfactory modulation of the high frequency by
the low.
CONCLUSION
In its simplest form the transitron oscillator will
provide a much-needed piece of laboratory apparatus. It should appeal to the many investigators who
are not versed in radio engineering but find themselves confronted with the task of providing an oscillator for a bridge circuit or other use. The simplicity of construction and operation and the ease with
which it can be made to oscillate are much-desired
features. These factors coupled with the added assurance of good wave form, good frequency stability,
and consistent performance should make it unusually attractive.
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