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2 ‘C anms

1

The present 1nvent10n relates. to 1mprovements

. in-electron.tubes-and,. MOTE. particularly, to.im-

provements in multiple. electrode. elgctro

..:Eleetron tubes with several. electrodes

known in the art.-.Tetrode tubes, in:

have an electrostatic screening. i duced by the’

..screen grid between the input and. output circuit,

and _this. permits; elimination - of neutrodymng
mrcmts _except. for very: high. frequenmes

<+

The difficulties. encountered in the: constructmn,

it oi tetrode tubes.are mainly due to the. secondary
lectrons emitted by the. anode It i cordmgly
1
r. gnd hat.creates. a ﬁeld

,rode, called suppresso

node.
In pe

ntodes. of the. known. type,. the s;lppressor

ob
that of the cathode The S
; athode are. Very. frequently._.connected to-
ther" An. arrangement of this. kind has nu-
. merous drawbacks, partmularly 1n the case of
“fubes with, clrcular gnéLseals
.. One-of the obJects of the present invention re-

the. secondary anode electrons
. Another object of ‘the present ion relat
..to a. pentode. tube havmg a, cyhndf cal s rictt
...and circular grid seals. R
ted t 'the
anode alternatmg potentlal and'1s
a constant potential hily, belo 7. bha
" cathode. ’ e
According to another feature of the present 1n-
vention, means. are, provided for incorporating
the screen grid in a ¢losed metallic surface that
forms the anode cavity.resonator.

Accordlng to another feature of the present in-.
vention, there is provided a screen grld whose'

outlet connection is disposed in such’ a.way. as
to permit, its. incorporation. in a._closed surface
that forms the anode cavity. resonator The out-
let connectmn of the suppressor grid is

btamed by the direct moorporatmn 0; th screen
rid in the walls of the anode cav1ty nator
R Accordmg to another feature of § esent
mventlon a pentode tube oﬁf yhndncal, §f
comprises a cylindrical anode open at hoth ends
An intermediate insulating bulb is supported at
one end of the anode and is traversed by the
outlet terminals of the green grid. The top in-

sulating bulb, secured to the intermediate bulb,

. 5 .grid.

having a sultable d1rect1on to the 'surface of the‘j

, zo the appended. drawings,. whlch are.

the . effects of’

- 30 -
' Accordmg to.0ne, feature of thevpresent mven-’

. 35..ciated with a closed. electrlc cav1ty

isposed.
. in'such a way as not to destroy thev ady ntages

cture

(Cl 315-—39)
2
. Is trayersed. by the. outlets (Of- the _ﬁ%}ament
. ul

traversed by the connectmn of the

; Accordlng to another featuxe of, the,._present
_invention, means are ing, the
“suppressor grid, in_ suct 1
alternatmg voltage ‘that, exxsts

id. and the anode N

. the ‘anode- W1th1n the tube.
-Other. objects, features and. advantages of the
... present inyention will, be found. “upon readmg
he following descnptmn giv

tation and in-which::

.. Fig. 1 1s a. schematlc of.a, tetrod vtube
. Fig.2isa. schematm of a pentod '.tube
. Fig. 3 111ustrates n example of
25 embodiment. of a.
tures of the mventmn' :
.. Fig. 4 shows an_example. of_ embod1ment of a
pentode fube, of . ¢y] ‘drlcal structure that, in-
corporates features of he. present. in
‘Fig. 5 iIs a view in sectlon of the example of

embod1ment of F1g 4 B

h Accordmg to mogern, concept1ons of. vacuum
1 “grid

seals, the space between two ele
s ent1re1y dlstmct from. the cavity
“The p0551b111ty of 1ncorporat1ng the screen

.grid .G2 of a.tetrode in a metalh 1rface that
40 completely encloses the anode Tes

and to el1m1nate the neutrodymng of the amph-

45 fier;. as. shown: -in; Fig. 1.. The closed\_cav1ty

. resonator may. also be adapted to pentode, tubes.

" Tf the suppressor:grid G3 of a pentode is.con-

: nected.,to,,the._cathode C, it-is necessary to.pierce

- ari . openirg through’ the  wall. that: surrounds

50 ‘the anode:and extends the screen gnd GZ as
shown in'Fig. 2. 7

£ THe existence of the or1ﬁce O and of ‘the con-~

nectlon between suppressor grid G3 and cathode

C cancels the advantage of the arrangement ob-

55 tained by incorporating screen grid G2 in a
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3
closed surface surrounding anode A, and this
constitutes a serious drawback in known arrange-
ments.

The 'inter-circuit coupling that results from
the connection between cathode C and suppressor
grid G3, and from orifice O, is so extensive that
the circular seals for screen grid G2 become use-
less.

Another drawback of this arrangement is the
connecting of grid G3 to the high frequency po-~
tential of cathode C. As a matter of fact; grid
G3 is located at a slight distance from the anode.
The capacitance G3-A is accordingly high, and

(%11

10

this capacitance is one of the well known draw- .

backs of pentode tubes.

Then again, the purpose of grid G3 is to pre-
vent the secondary electrons from leaving the
anode. To do this, the difference of potential
created between grid G3 and anode A by the
cireuit has to be such that the field at the sur-
face of the anode is constantly negative. The
electrons that exist between A and G3 are then
impelled toward the anode, from which the sec-
ondary electrons cannot escape.

The present invention proposes to maintain
.2 constant and low difference of potential be-
~ tween anode A and suppressor grid G3, grid G3

being negative with respect to the anode.

For this purpose, the invention proposes to
connect grid G3 to the alternating voltage of
the anode and not of the cathode, the constant
potential of this grid being slightly lower than
that of the anode.

Referring to Fig. 3 which illustrates -sche-
matically an example of embodiment incorporat-
ing features of the present invention, Gi is the
control electrode, G2 is the screen grid brought
to a high potential with respect to the cathode,
and G3 is the suppressor grid brought by means
of a source P to a low and constant negative
potential with respect to the anode.

Since the potential of G3 is stationary with
respect to that of the anode, it is no longer nec-
essary to pierce an orifice through the surface
S that forms the screening between the input and
output circuits of the tube.

The only parasitic coupling that remaing is
that due to the interpenetration of the felds
through the meshes of screen grid G2.

The oscillating output voltage is applied be-
tween screen grid G2 and the assembled sup-~
pressor grid G3-anode A. ‘

Since the distance G2—G3 is great, the out-
put capacitance is low.

Referring to Fig. 4, this illustrates an example
of embodiment of a pentode tube of cylindrical
structure that incorporates features of the pres-
ent invention. :

* The tube is constructed around anode A, which
is a cylinder, e. g. of copper, open at both ends.

‘For high powers, anode A carries cooling ribs
AR and it may even be provided with a cooling
jacket having fluid circulation. One end of the

“anode cylinder carries an intermediate insulating
bulb B2 traversed by a circular seal carrying
screen grid G2 having its outlet at SG2.  To this
intermediate bulb B2 there is secured an in-
sulating bulb B{ traversed by the outlets S of
“filament F and the outlet SGi of control grid
Gi. An insulating bulb B3 is secured to the other
end of the anode cylinder and is traversed by
- the connection SG3 of the suppressor grid G3.
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It is to be noted that the distances between
the electrodes of the F—GI—G2 assembly are
small, and that precise geometric relations are
imposed by the electron optics of the beam.
Grid G3 has very loose meshes and is not con-
nected fto grid G2 by precise geometric condi-
tions.

At high frequencies, grid G3 is fed at a con-

stant voltage, less than that of the anode, by a

conductor which may, for example, pass within
the copper tube that constitutes the anode in-
ductance. Numerous known arrangenents may
be employed for reducing the grid G2-anode A
alternating voltage.

At very high frequencies, the tube is asso-
ciated . with -coaxial circuits. In this case, the
grid G3-anode A circuit may, for example, con-
sist of a coaxial line element having a zero im-
bedance between G3 and A within the tube.

Although the present invention has been de-
scribed in connection with an example of a pre-
ferred embodiment, it is evident that it is by no
means limited thereto, and that it is capable
of numerous variants and modifications with-
out departing from the scope of the invention.

‘What is claimed is:

1. A pentode tube of eylindrical structure com-~
prising a cathode, a control grid, a screen grid,
& suppressor grid, and an anode, all of cylin-
drical shape and mounted concentrically in the
order named, an annular lead-out connection for
said screen grid, a lead-out conductor connected
to said suppressor grid, said Iead-out conductor
comprising a eylindrical tube coaxially disposed
within said anode for inductive coupling there~
with, the impedance to alternating current be-
tween said cylindrical tube and said anode being
substantially zero at the operating frequency,
and a metal tube directly connected to said
anode and forming an inductive load therefor,
said cylindrical tube forming said suppressor
grid lead-out connection being located inside said
metal tube and forming therewith a coaxial
transmission line of low impedance.

2. A tube according to claim 1, in which said
cylindrical anode is open at both ends, a metal
annulus carrying said screen grid, an interme-
diate insulating bulb is connected between one
end of said anode and said metal annulus, an
end insulating bulb is supported on said annulus,
output terminals from said eathode and control
grid are sealed through said end bulb, and an-
other end bulb is supported cn the other end of
said anode, said suppressor grid lead-out con-
ductor being sealed therethrough.
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