





“CARCGINOTRON 0~

The « Carcinotron O (* ) represents the latest offspring of a long
line of low power microwave tubes descended from the old special triode
which was, not so long ago, terminated by the travelling wave amplifier
tubes (TPO). The determining role played by the COMPAGNIE
GENERALE DE T.S.F. laboratories in this evolution is well known, the
« Carcinotron O which after the magnetron type amplifier enlarged the
family of travelling wave tubes is itself also a creation typicai of our
Company.  Conceived, designed and developed by Dr. Warnecke and his
team it 1s now in production in our factories.

I — BACKGROUND OF THE ¢ CARCINOTRON O ”

The ** Carcinotron O ", the logical outcome
of research carried out by electronic specialists on
the exchange of energy between electronic beam
and electromagnetic field, would probably have
remained ‘* a lab "' curiosity if its appearance in
viable form had not fulfilled the wishes of many
electronic experts. These wishes were expressed
by:

(*y ** CARCINOTRON " is a registered trade mark.

@ modern telecommunication technicians
who above all sought to transmit simultaneously
and without distortion the greatest possible number
of high quality signals,

@ Radar specialists striving to increase the
accuracy of range measurements,

e and electronicmetrology technicians.




These requirements can be enunciated in
their most elementary form in the following manner:

‘“ We could simplify our equipment and
increase performance quality if there were available
in the field UHF a self-oscillator ,easily modulated
by purely electrical means throughout a very large
frequency range, and this, of course, without preju-
dice to the other qualities generally required for a

"

microwave tube

From the outset, the ** Carcinotron O"' could
bedefined as a microwave electronic self-oscilla-
tor capable of covering by simple electric
adjustment a frequency range, considerably
larger than that of tubes previously known:
special triodes, reflex klystrons, travelling-wave

]I — BEFORE THE < CARCINOTRON O”

A simple example, backed up by a few com-
parisons will give a better appreciation of the supe-
riority of the *“ Carcinotron '’ over older tubes. Exa-
mination of the characteristics of the CO 119 shows
that around the 4,200 Mc/s frequency it is possible
to obtain frequency deviations of 200 Mc/s by modu-
lating the high voltage fed to the tube by means of
a signal of which the frequency can attain a few Mc/s.
The distortion of the modulation is small and the
power delivered in a 400 Mc/s bandwidth remains
practically constant and in the neighbourhood of
500 mW.

The tube could thus possibly be used with
success as a transmitter in a very high capacity
radio link.

The perplexity of the engineer faced in 1948
with the problem of designing a transmitter having
the same overall characteristics as the ** Carcino-

tron '’ just described can well be imagined.

Within the range of tubes available at the time
the magnetron was quite obviously of no use.

self oscillators using internal feedback (UHF field,
UHF electron current...)

The * Carcinotron O " exactly replies to the
wish formulated above : further, it has many advan-
tages over its predecessors, which will be pointed
out later, and in no case, is it inferior to them.

The ideal tube for the radio-technician has
thus materialized in the form of the ** Carcinotron "’
but the qualities of this newcomer greatly surpass
the highest expectations. Development of the

future ‘* Carcinotron by our Electronic tubes
laboratories was so rapid that potentiel users,
taken by surprise, have not even yet fully reali-
sed all the possibilities of the tube, outside

conventional use.

The special triodes (lighthouse tubes) which func-
tioned precariously at around 4,200 Mc/s and which,
if absolutely necessary, could be deeply modulated
mechanically, could only provide, when used with
reactance tubes, according to the conventional tech-
nique, electronic-tuning bandwidths of only a few
Mc/s. The reflex-klystrons would have justified
more hope : a CSF tube such as the KR 63 B opera-
ting at around 4,200 Mc/s has a tuning-band, defined
conventionally, as being of the order of -~ 15 Mc/s,
the UHF power delivered attaininga maximum of2W ;
but the mediocre bandwidth of 30 Mc/s of the
reflex klystron is far more affected by distortion
than the band of the CO 119 ‘¢ Carcinotron
which is 13 times larger.

Confronted by the lack of straightforward solu-
tions, what solution could the engineer adopt, to
get out of difficulty, when bent upon solving this
problem?

He would probably be lead to adopt the cum-
bersome methods used in the usual techniques of



frequency modulation. It can be reasonably sup-
posed that he would have perused the reflex-klys-
trons, catalogue searching for thetube characterized
by the largest electronic-tuning bandwidth, quite
apart from any consideration of the value of the car-
rier frequency. From the signal supplied by a tube
with a 66 Mc/s bandwidth (a 2k25 reflex-klystron.
working at 9,000 Mc/s, for exemple), the sequence
of operations based on frequency changing and mul-
tiplication might have been that shown in the atta-
ched figure.

Isthe ' 1948°‘* signal,
long chain of operations (of which are quoted only
the principal stages, for example the various band
filters have been purposely omitted) qualitywise

resulting from this

comparable to that produced in 1954 by the ‘* Car-
cinotron O "'?

Certainly not; firstly, the noise level in the first
case is much higher and further, the fairly high dis-
tortion which at the outset affects the modulation
band of the reflex-klystron reappears in all the sub-
sequent operations.

This example is obviously only of illustrative
value and before continuing the praise of the ‘* Car-

cinotron "' this is the moment to describe it organi-
cally and to outline the theory of its operation ; this
qualitative analysis will allow a better understanding
of the technical reasons for the superiority of the

new tube over its predecessors.
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Pune - 500 m W

| Mixer (Ge or Si crystal)

2 Doubler (Ge or Si crystal)
3 Amplifier (Triode or TPO)
4 Tripler(Ge or Si crystal)

5 TPO
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III — TPO (TRAVELLING WAVE AMPLIFIER) AND < CARCINOTRON O TUBES

A — Organic description.

The ** Carcinotron O "' is related to the travel-
ling wave tubes which, having made their *‘ debut "
in radio communications as amplifiers, to day exist
in many forms, some corresponding to amplifiers
and others to self-oscillators.

Under their various forms, is found the com-
mun principle of a prolonged interaction between
an electronic beam and an electro-magnetic wave
guided by a line of periodic structure known as a
delay line (helix, interdigital line, corrugated
line...). The interaction is optimum when the velocity
of the electrons is very close to that of the phase
velocity of the wave (condition of synchronism).
The ** cumulative ' mode of interaction explains the
wide band and the high gain of the amplifiers. This
processus of energy exchange is definitely diffe-
rent from that which takes place in triodes and
klystrons : in the latter, on the contrary, the seat of
an interaction between beam and electromagnetic
field is only a very limited zone of the resonator.

In the TPO as in the ** Carcinotron O " the
same fundamental elements are found.

® The electron gun comprises : an
emissive cathode, a control electrode
(Wehneltor grid), one or more anodes ;
the electrons which have traversed the
last anode penetrate into a space

'

which is ‘¢ statically '’ equi-potential
and where they retain the same mean

axial velocity.

e In the equipotential space is found the
delay line, which the beam ** licks "'
along all its length and the collector,
an electrode placed at the extremity
of the tube where the active life of the
electrons terminates.

o Over a small part of its length the delay
line always carries a high attenua-
tion; the attenuated zone is located
towards the middle of the line in TPO's
and at the extremity, collector end, in
‘* Carcinotrons .

e The UHF power is fed to the input of
the tube and collected at its output,
after amplification, by means of circuit
elements coupled to the delay ilne;
the self-oscillators are only provided
with a device for picking up the
energy, in the case of the ** Carcino-

tron ' coupled to the end of the line
near the electron gun.

o Finally, must be pointed out a disad-
vantage which affects all ** O " travel-
ling wave tubes : the magnetic foca-
liser, which in principle does not play a
fundamental role in the interaction but
which is rendered indispensable by
the necessity of maintaining the beam
in the neighbourhood of the delay line ;
it is known that, in the absence of an
axial magnetic field, the electrons un-
der the action of the space charge have

a great tendancy to disperse.

This is of minor importance in the ** Carcino-
tron O ', the small length of the tube makes the use
of small permanent magnets possible.

B — Essential components.

If it is sought to single out essential elements
of this assembly, it will be found that in last analysis
they are : the electron beam and the delay line.

The structure of the beam depends above
all on the geometric and electric characteristics of




the gun, ultimately the values which define it being :
@ the intensity of the current,
@ the section (shape and surface),
e the velocity ve of the electrons.

It is convenient to measure ve in relation to
the velocity ¢ of light and as a function of the vol-
tage Vo applied between delay line and cathode;
arate of electronic delay me can thus be defined :
Ve | Vo volts

The delay line constitutes a new element still
not very familiar to technicians : however, the helix
which is found in most TPO's is becoming well
known. The periodic structures used in the ** Car-

"

cinotron '’ tubes are not so well known and so will

be briefly described later.

The most important value to define, in order to
characterize an electromagnetic wave travelling
along a delay line, is the rate of phase delay mp:

c
mp = —
Vp

(vp : phase velocity of the wave considered).

- 10!

mg (interdigital line]
. DISPERSION CURVES

-20 1 Aot a TPO 851 hetix—

| |B : of a €O 127 interdigital line

6

The curve representing mp as a function of
the spatial wave length (dispersion curve) from
which much information can be derived regarding
the behaviour of the line in the presence of a beam,
will most probably become just as useful to techni-
cians as are, for example, the frequency-attenuation
curves of lumped constants filters in conventional
radio techniques.

Another value which is interesting to know is
the group velocity vg of the electromagnetic wave ;
practically it is the same as the propagation velo-
city of the energy if the line is slightly attenuated.

The group delay :
c

mg = o
which is difficult to determine by direct experi-
mental measurement can easily be deduced by a
geometrical plot from the dispersion curve; for a
wave-length J, mg is measured by the ordinate of
the point of intersection of the axis mp and the
tangent to the dispersion curve at the point (mp, ).

As an example, the curve A of the opposite
figure represents the dispersion of the helix of a
TPO 851. Between 6 and 9 cm wave-length, the
phase velocity remains practicailly constant and
equal to the velocity of the group. In this domain
the TPO 851 can be used in a large band without
modification of the line voltage since the interaction
is optimum when the delay rates mp and me are
very close together.

Above 7. = 10 cm, the helix becomes disper-
sive, the rate of phase delay decreases linearly,
which necessitates the use of higher and higher
supply voltages ; the group velocity remains cons-
tant and inferior to the phase velocity.

The curve B of the same diagram represents
the dispersion of the fundamental wave of an inter-
digital line effectively used in the CO 127 ** Carci-
notron ' tube. The accompanying photograph
renders any comment on the geometrical structure
of the circuit quite unnecessary.

Two remarkable facts become apparent on
examination of curve B :

o the line is highly dispersive,
o the group velocity and the phase
velocity are of opposite direction.

They characterize a backward wave; the



A — supporting plate. B — ceilings.

interdigital or other line which serves as the physi-
cal support of such a wave is, as will be seen later,
the fundamental constituent element of the
‘¢ Carcinotron '’ tube.

Earlier reference was made to a ** fundamental
wave ''thatis, because in fact, for a given frequency,
the delay line can guide several waves called ** space
harmonics "' ; these waves, alternatively forward and

C — combs. D — matching probe.

backward, are all other things being equal, much less
coupled to the beam than the fundamental wave
and correspond to delay rates which increase with
harmonic range.

To reduce the length of the line, it is necessary
that the length of the backward wave used be equal
to that of the fundamental ; such is the case in the
‘“ Carcinotron O ",




I ‘ — AN OUTLINE OF THE THEORY OF OPERATION

OF THE < CARCINOTRON O .

How can the coupling of an electron beam
and an electromagnetic wave produce a UHF oscil-
lation?

In order to better understand the functioning
of a** Carcinotron "', itis as well to examine the pro-
cess of starting the oscillations.

Suppose that in the neighbourhood of a fre-
quency f, an electromagnetic disturbance, in fact
however always presentin the form of noise, appears
in the backward mode line at a, on the collector’s
side; a portion of the energy associated with this
disturbance moves at the group velocity vqg in
the direction of the gun, the phase propagating
itself, in the opposite direction, at velocity vp.

If the velocity of the beam ve is slightly above
that of vp a portion of the mean cinetic energy of the
electrons is converted into electromagnetic energy
and according to the usual mode of interaction bet-
ween field and beam the electromagnetic distur-
bance coming from a arrives amplified at the origin
of the line, the amplification for a given line depen-
ding on the intensity of the beam. The field thus
produced on the gun side, causes a velocity modu-
lation of the beam as soon as it enters the interac-
tion space.

The synchronism on a backward wave
thus causes an ‘! internal reaction '’ to appear.
The velocity modulation of the beam is transformed
near the collector, at a, into intensity modulation
which in its turn induces an electromagnetic field
and the same phenomena are reproduced. It is
thus that the oscillations are born. In effect, when
the intensity modulation produced by a primary flux
of energy E gives rise to a secondary flux at least
equal to E (that is to say when the mean intensity
of the beam is sufficiently high) the internal reac-
tion engenders the oscillations of which the fre-

quency is determined approximately by the condi-
tion of ‘* synchronism "' (vp =ve).

The flux of energy increases towards the
source of electrons (*) while the intensity modula-
tion of the beam increases in the opposite direc-
tion ; the distribution of the electric field in ** Car-

cinotron O "' explains the presence of the element
collecting the UHF energy at the input extremity of

the interaction space.

The attached figures well illustrate the diffe-
rence of behaviour between the normal TPO and
the ** Carcinotron O .

The functioning mechanism just outlined sys-
tematically distinguishes the ‘* Carcinotron " from
other travelling wave oscillators, the functioning
which involves either an internal reflection and
external feedback or an electronic reaction by
reflection of the beam (TPO reflex).

To emphasize the really original characteris-
tics of the new tube, it is worth while pointing out
that paradoxically enough, the optimum operating
conditions correspond to the absence of reflec-
tions at the ends of the line. Further to obtain a
very satisfactory operation, good matching of only
one of the extremities is sufficient : as it is extremely
difficult to obtain an output load having but a slight
reflection in a very wide band, this is effected on
the free end of the line — collector side — by means
of an absorbant coating which practically suppres-
ses any deflection of energy in the electronic tuning
range of the tube.

Under these conditions, a wave which is reflec-
ted on the mismatched load returns towards the

* The fact that in the new tube the electromagnetic
energy moves backward like a crayfish (in Greek :
KAPKINOS) is the origin of the name ‘' CARCINO-
TRON .



SCHEMATIC STRUCTURE OF ATPO SCHEMATIC STRUCTURE OF A"CARCINOTRON O”
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(Supposing infinite, reflectionless and localized attenuation)

collector and is absorbed by the attenuating coa- quency-line voltage is not affected by the mis-

ting ; during its passage from gun to collector, it matching or modifications of the load.

does not enter into interaction with the beam be-
cause its phase velocity is in the opposite direc-
tion to the velocity of the electrons. Therefore,

as a first approximation, the characteristic fre-

The only consequence of this mismatching is
a slight drop in the UHF power delivered (for a stan-
ding wave ratio going from 1to 2 : 0.4 dB, 1 to 3 :
1.25 dB).




S UMMARY

O F

T M E ADVYANTAGES

The following table summarizes features of the principal
advantages of the * Carcinotron O " tube; this summary
constitutes a foreword to the exposition of its possible uses.

ADVANTAGES

Electronic tuning over a very wide
frequency band (approx. 1 octave).
Band-width at 3 dB from max.
UHF power : approx. 1/2 octave.

The band can be explored very
rapidly, hence possibility of modu-
lation at high frequencies (a few
Mc/s) without interference of spu-
rious phase modulation.

DATA, COMPARISONS, VALUES

Any variation of the voltage Vo, therefore of the elec-
tron velocity, determines a variation of the frequency,
itself fixed by the dispersion characteristic of the delay

circuit utilised.

505
mp (f) =

v YV, volts
@

There is not a single selective element in the * Carci-
notron O; further, the transit time T of the electrons
is relatively short (for Vo — 200 V in the CO /19,
T — 0.5<10%s) and it suffices if the period of the
modulating signal is sufficiently large before T.

Frequency modulation requiring
low drive power.

In this tube, thanks to the special structure of the gun,

the electric current varies little with the drive voltage

applied to the line. At high modulation frequencies, the

internal capacities come into play, however, to increase

the necessary power.

In the case of the CO 119, at Fo 3,300 Mc/s and

for modulation frequencies less than 100 kc/s the

powers required to obtain frequency deviations of &
10 Mc/s and 200 Mc/s are in the order of

0.5 mW and 40 mW respectively.

Minimum influence of the load and
of its variations on the value of the
frequency (low ** pulling figure ")
and consequently absence of hys-
teresis of circuits or long line
effects; absence of oscillation
‘“ sinks "' even with heavily mis-
matched loads.

This advantage has been theoretically justified in the
provided with a

b3

case of the ideal “ Carcinotron
perfectly absorbent attenuation.
In practice, with the attenuations which can be effec-
tively realised, reflection is fairly weak and the effects
of the load remain unnoticeable when the standing

wave ratio remains less than 2.

10
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CARCI N OTRON o

ADVANTAGES

Frequency defined in wunivocal
fashion in terms of the voltage Vo.
Absence of frequency ** jumps "'

Electronic frequency adjustment
without hysteresis or discontinuity

The tetrode structure of the gun
allows the power of the UHF signal
to be submitted to an amplitude
modulation or a pulse regime, or
to be controlled by acting on the
control grid voltage or on the anod
screeri voltage.

Very high signal-to-noise ratio.

DATA, COMPARISONS, VALUES

i3]

This quality clearly distinguishes the ““ Carcinotron
from other self-oscillating TPO. In the ““ Carcinotron”
the lenght of the line plays no part in the definition of
the frequency, but merely assures the gain necessary to
sustain the oscillations.

In the field or current reflection self-oscillating TPO,
in order to sustain the oscillations, it is essential that
outward and return path of the wave corresponds to a
whole number N of wavelenghts; the slightest variation
of one of the parameters defining the beam or the
load causes the oscillation of the order N to pass to a
neighbouring order; a frequency * jump ”’ takes place.

The best reflex klystrons frequency modulated by the
repeller voltage are subject to electronic hysteresis

The «“ Carcinotron O tubes are supplied with an elec-
trode controlling the intensity of the beam penetrat-
ing the interaction space, which allows modulation
of the UHF energy without appreciable expenditure of
energy; it is thus that as the tube does not include a
single selective element, the envelope of the modula-
tion of the microwave practically reproduces the form
of a pulse applied to the grid even for very short pulse
widths (0.5 ys for example).

The oscillation frequency at the top of the pulse

remains constant.

This ratio is roughly equal to that measured on the
best reflex klystrons under the same conditions.




A FEW POSSIBLE APPLICATIONS

A glance at this table will prove that the ** Car-
cinotron O "' can with advantage replace the old
type tubes in the greater part of usual UHF equip-
ment (special triodes, reflex klystrons). Often, by
making use of it in an equipment, it is possible to
increase the quality and quantity of the services ren-
dered (metrology, telemetry, altimetry, local oscil-
lator in pulse radar units); again in certain cases
thanks to the ‘* Carcinotron'', certain interesting

l — APPLICATION TO MEASURING

1) UHF signal generators.

It is hardly necessary to underline the advan-
tages offered by the use of the ‘* Carcinotron
tube in this field.

@ All the controls of the generator can
be electronic ; thus the heavy mecha-
nism associated with special triodes

devices, rapidly abandoned during the experi-
mental stage because of lack of tubes with appro-
priate performance, will again attract the attention
of technicians (Frequency modulation anticolision
Radar units). Finally, it is believed that the asto-
nishing properties of this new tube, when better
known by radiotechnicians, will induce them to
use the ** Carcinotron O '' as the fundamental ele-
ment of entirely new equipment.

EQUIPMENT

or reflex klystrons used to date is
obviated.

o Variations of the power level with fre-
quency are slight.

® Frequency is defined without ambi-
guity by the HT (Vo).



THE UHF SPECTRUM ANALYZER

’marker”

® The total deviation is approximately
equal to 1 octave.

@ The signal can be frequency modula-
ted or chopped into square ‘‘ pulses "
without appreciable consumption of
energy.

The fact that the frequency is not sensitive to
the load is of great importance for rapid measure-
ments ; in this case, it is possible to directly couple

I Crystal oscillator

2 Harmonic generator

3 UHF signal

4 Mixer

5 |F amplitier

6 Square law detector

7 Video amplifier.

8 Saw tooth generator

the output of the generator to the unit being moni-
tored without altering the correct operation of the
tube.

2) Wobbulator.

In this type of apparatus used for the
synoptic oscillographic representation of the pass
band of a circuit, it is advantageous to make use of
the properties of the ** Carcinotron O "' (possibility
of deep frequency modulation by sawtooth signal).




3) Panoramic receiver and spectrum ana-
lyzer.

These instruments are used to determine
the spectral components (relative frequencies and
amplitudes) of UHF sources. The panoramic re-
ceiver also has important military uses such as the
search for and identification of Radar stations.

In this connection, it is worth noting that the

l] — APPLICATION TO RADAR

4) Pulse radar units (single control).

It is often found to be useful that the fre-
quency of local oscillator instantaneously follows
variations of the transmitted frequency.

The ** Carcinotron "' thanks to its very wide
band and its flexibility of control which is implied
by its purely electronic functioning and thanks also
to its excellent signal-to-noise ratio, is well suited
to replace the tubes currently used in this field :

UHF triodes or reflex klystrons.

5) Linear FM range and height measuring
equipment.

Let us recall the characteristics of the ** Car-

cinotron tube particularly interesting for this

application.

® The very great width of the modula-
tion band AF. It is known that in this
process of range measuring ‘* doubt

error
portional to AF. Further, if the target

exists which is inversely pro-

is moving in relation to the trans-
mitter at an unknown radial velocity v,
the corresponding error, associated
with the Doppler effect, is also inver-
sely proportional to AF,

14

"

practical advantage of using the ** Carcinoiron

resides :
® in the possibility of obtaining much

longer frequency deviations than with
current tubes,

e and that a single ** Carcinotron "' can
replace several conventional oscilla-
tors with relatively narrow tuning

bands.

e The linearity of the frequency vs line
voltage characteristics.

® The purely electronic modulation
which avoids the introduction of com-
plicated mechanical elements.

e The non-sensitivity of the frequency
to variations of the load, which is of
definitive advantage when measuring
the range of nearby, highly reflective
targets.

Very often, when tubes such as the reflex
klystrons are used, it has been noticed that the
important part of the field, associated with the echo,
which returns towards the aerial of the transmitter,
can cause the appearance of phenomena compa-
rable to long line effects : the operation of the oscil-
lator becomes unstable, a serious defect which can

be avoided by the use of the ** Carcinotron

6) Radar Navigation - Anti-collision de-
vices.

In these devices, the frequency modulation in
relation to time is generally of exponential form.
The advantages quoted in the preceeding paragraph
retain their full importance in this case ; in particu-
lar, the accuracy of distance measuring becomes
greater as AF is higher.
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c X fd x Tm Fo
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Doppler’s effect error : Ad, =
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III — APPLICATION TO TELECOMMUNICATIONS.

7) Microwave radio links - Mobile televi-
sion relays.

It has already been pointed out in the introduc-

"

tion that the ** Carcinotron '’ can play an important
role in the field of high quality telecommunica-
tions (Carrier current telephony and television).
particularly with reference to its use as the modu-

lator tube of terminal stations of microwave

radio links. In fact, a very wide band associated
with low distortion of the modulation characteristic
and the possibility of modulating at high frequencies
are the features which will undoubtdly attract the
attention of telecommunication specialists.

The non sensitivity of the frequency to changes
of the load, added to the preceding properties al-
lows the early use of this new tube in mobile tele-
vision relays to be predicted.

15




NEW

Certain ‘* Carcinotron O "' tubes, such as the
CO 119 and CO 127, already form part of the current
production of the CSF factories.

The electronic laboratories of our Company
have continued their efforts in this field and have
achieved the design of a coherent range of ‘* Carci-
notron O "' tubes which, with large overlaps, permit
the fruitful exploitation of four octaves in the micro-
wave spectrum (1000-16,000 Mc/s).

The following table shows : the nomenclature

of the six projected tubes, the band-widths and a
few indications, which are, of course, subject to

“ CARCINOTRONS O ”

IN THE NEAR FUTURE

revision, of the applied voltages and UHF powers
delivered (*).

The large frequency overlaps shown in this
table gives the user a wide range of choice.

For the same frequency and modulation
depth the following would be chosen for prefe-
rence :

* No mention has been made of the CO 127 currently
manufactured but in its place the CO 127 has been
described. This tube has very similar characteristics
and is more rationally integrated with those of the range-
described.

Frequencies k Mc/s

1 1.5 2 3 4 5 4 y
Co 315
T 2 |
iCo 210
) o~
= o
Co 119
2 e
~ <
Co 94
2 N
el
Co 63
fee
THE FUTURE o
OF [THE
“CARCINOTRON'" Q

8 9 jo 15 UHF power | Line voltage
{approx.) (approx.)
m W Vv

20-200 170-1400

40-400 170-1400

50-600 170-1400

30-250 170-1400

- 25-200 170-1500
o

Co 42
- 20-100 200-1600
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in mobile equipment : a tube operating at
low voltage, for example less than 700 volts, and not
requiring forced air cooling, this at the expense of a
slight lowering of UHF power and a slight increase
in distortions ;

in permanent equipment : a tube operating
at high voltage so as to make the best use of the
qualities of the ** Carcinotron "'

The CSF factories are beginning to produce
some of the tubes figuring in the ‘* Carcinotron "

programme and in a few months the whole range
will be commercialy available.

Soon then, CSF will be able to place at the
disposal of radiotechnicians an incomparable tool :
simple in operation, of small size, of very robust
construction, the ‘* Carcinotron O " is ready to
replace, in all domains, the greater part of the low
power UHF tubes currently used.

Often, too, it will also constitute the heart of
new equipment of completely original design.

THE < CARCINOTRON CO 1[19"”

The utilization range of this tube extends from
2,400 - to 4,700 Mc/s and the output power is
between 50 and 600 mW approximately.

I — DESCRIPTION

The CO 119 is delivered mounted in a perma-
nent magnet under a protective cover. The tube
comprises a ‘* Giant 7 pin "' base for the following
connexions : filament (F), cathode (K), control grid
(G), screen anode (A), line and collector (L, C).

At the other extremity is the N type coaxial
output of characteristic impedance : 50 ohms.

The magnet is formed of bars assembled on
two polar pieces which also assure fixing of the tube

on the gun side by a rubber joint and on the collec-
tor side by locking pieces. The cover assures pro-
tection and fixing of the system to the equipmentin
which it is used. Itis equipped with a duct for ven-
tilation.

Dimensions : Figures 1, 2 and 3 represent
respectively the size of the tube, its pin-connections
and the dimensions of the coaxial output.

Net weight : 5 kg.

17



Base (RCA type) Giant 7 pin
@=118 max.

I — _—
¥ | CARCINOTRON | CO 119 |
= | . s s i il el B .
ElE i
O P<TF 1
LS 1Y FIG.| 4 ‘
-2 2 ! ! — - ! i;
& £y
gH3 | =t |
< 3 : / ‘
- L G  — { -
ot |
S e ‘
FO <] |
- 1)) -
S lo
EEE
S _g
RSN K
S |lo |
=il HER
Q |
'8 S l Del‘Ly line voltage
= ] f ider hrml
‘ Jr | U (yoLTS)
200 340 1400 500 600| 700 @800| 900 JPOO 1100 1200 |3PO 400 1500

18



| Heater

2 Cathode
3 Anode
4 Grid

57 Line Collector
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6| and exterfial schell

7 Heater

q : Base (RCA type) Giant 7 pin
Il dimensions are in! millimetres (through F)

[I — OPERATING CONDITIONS :

Indirect heating
Oxide coated cathode

filament heating VF= 6,3 V; Ilr= 24 A

Limitations : Under permanent operation the
following limitations must be observed :

Maximum line voltage VL =145V
o~ Maximum !ine current Iy, = 50 mA
Maximum continuous power WL = 60 W

Normal conditions of operation are as fol-
lows :

grid voltage Vg = 0

line voltage VL = 150—1,400 V

line current IL = 20—45 mA

anode voltage VA = 150—2C0 V

anode current |lA = 3—25 mA.

"y
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UHF output
50 QN type Connector
(UG/160)

Cooling :

Cooling by forced air : for an applied power
of 60 watts : 10 cubic meters per hour.

Figure 4 shows the curves of frequency and
power characteristics under these operating condi-
tions for an average tube from a production series.
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III — PRECAUTIONS - RECOMMENDATIONS

Starting up operations must be carried out in
the following sequence:

cooling - filament heating - grid voltage - line
voltage - anode voltage.

The reverse order must be followed for swit-
ching off.

During the initial adjustment or when starting
up for the first time, moderate voltages should be
applied (for example, VL = 400 volts, VA = 150 volts)
and correct operation must be verified before apply-
ing normal currents.
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Insulation

The body of the tube being connected to earth
the cathode and the filament are taken to a negative
voltage which can be as high as 1,400 volts.

Filament heating

It is often advantageous to heat the filament
by d.c. (rectified supply or even from batteries) in
order to reduce hum and spurious frequency modu-
lations.



A CO 119 tube with housing removed during tests

Load

Although the oscillating frequency is normally
independent of the load (no pulling) and in order to
take full advantage of the ‘‘ Carcinotron
when used as frequency modulated oscillator, the
load must fulfil certain conditions among which are:

a) standing wave ratio ( measured at the

coaxial output) less than 2 in the modulation band ;

b) tube-to-load connecting line as short as
possible in order to obviate phase modulation dis-
tortions, which are proportional to the product :
electric length of the line x modulation fre-
quency and which can become appreciable when
the latter has a high value.

Precautions

® When in store or during operation avoid
placing the tube nearer than 30 cm to any
other magnetand orientatethe neighbouring
magnet in such a way as to produce an
effect of attraction.

® Do not place the tubes on ferro-magnetic
base plates.

® Avoid all dismantling operations which are
liable to modify the mechanical adjustment
of the system and hence the performance
of the tube.
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