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4 Claims.

Our invention relates to thernuomc tubes and

more particularly to that type of tube in which

a cathode is inter poeed between an anode and a

control electrode, and in which the cathode acts

“as a shield betwesn anode and control electrode -

to reduce the ©

capacity. |
Among the obJeots of our mventlon are:
provide a thermionic tube having a minimum

fective enode-—oontrol electrode

anode-control-electrode capacity; to provide a

thermionic tube having a shield interposed be-

tween an ancde and a control electrode, a por-

- tion of the shield bemg capable of emitiing elec-

- nating currents without the necessity of neutral-
izing the inter-electrode capacities; and to pro-
vide 5 thermionic tube having a. minimum inter-

20

trons; to provide a thermionic tube of minimum

inter-electrode capacity suitable for use .as a
generator and amplifier of high frequency alter-

electrode capacity of s1mp1e and mexpenswe man—
ufacture.

Other obJeots of our invention will be a,ppa,rent -
or will be specifically pointed out in the descrip-

~ tion forming a part of -this speclﬁoatlon but we
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 this shielding action is carried too far, the cath~
‘ode filaments will become too long and too close-

50
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do not limit ourselves to the embodiment of our

invention herein described, as various forms may

be ‘adopted within the scope of the olalms
Referring to the drawings:

Figure 1 illustrates a longitudinal seotlon of the
tube of our 1nventlon showmg the dlSpOSltIOIl of.

electrodes. -
Figure 2 is a. cross seotlona,l wew taken in the

plane indicated by the line 2—2 in Figure 1.
Figure 3 is a view showing the external ap-
peeranoe of the device.
Figures 4, 5 and 6 are dlegrams shomng how

the emitting portion of the shield may be con-
nected to the non-emitting portions. -
- In thermionic tubes having a cathode mter- |
posed between an anode and a control electrode,
the cathode is usually formed from filamentary

wires, and, when in operation, the cathode acts
as a shield between anode and control electrode
thus reducing the effective capacity between them,
This action allows the tube to be used as a high
frequency oscillator or; amplifier. Tf, however

ly spaced for proper and easy ‘assembly, and por-

tions will be 1nef1o1ently looated mth reference
to the other electrode. |

Our invention broadly. oonmdered comprlses
thermlomc tube having an anode and a control
electrode, separated by an interposed shield, one

portlon of Whlch is capable of emlttmg electrons |

| eleotrode

‘and connected together to form a complete elec-

' To -

- all the

(01 250—27 5) |
and reticulated to o,llow 2, proper eleotroetetlo-

control of the emitted electrons by the control
" The non—nemlttmg and emlttmg por-
tions are prefefably lecated in the same plane

-

trostatic shield except in the emitting area where
only partial shielding takes place to allow control.
- Referring directly to the figures, which show
) prefened embodiment of our.invention, an en-

velope | of heat resistant glasgs, is pr ovided with 10 |

two anode stems 2 and two control- electrode steme

& on opposite sides of the envelope side walls.

- An ‘anode support § is fused to the anode stem
by a seal 8, and projects lnwar dly to connect
to a yoke 71 held firmly to the support by a lock- 15
nut 9. Ananode {8 has welded to its longitudinal
axis, a stiffening rib | { having out-turned rib-
flanges 12 formed on it. These flanges are fas-
tened to the yoke arms. 14 by a, bolt i5 and 2

-nut {6. 20

The two stems on the same 51de are 1den51oa,1
and both support the single anode, the yokes

~ fastening to the stiffening rib near the upper and
Jower borders of the anode.
vent war rping of the anode edges. - 2b

mdge ﬁarlges i'l pre-.

A control electrode 18 is posmoned opposite the

- ahode, and is of ‘identically the same size and
“shape as the anode, and is supported in exactly
the same way as the anode, from the control-
electrode stems 4, by means of supports 28, yokes 30

21 fastened to control rip flanges 22 by bolts 24.

Control electrode. edege flanges 25 are for stitfien-

irig purposes, as in the anode. I prefer to make
above electrode and supports of refra.e- -
tory metal such as tungsten or tantalum. 35
- 'The lower end of the envelope is provided Wlth
o reentrant stem 26 having a press 21 fused

- around oa.thode leads 29 and 30 end dununy
hooks 31.

Applied tlghtly around the stem is a ‘band 34 40 |
carrying shield supports 35 and 36 welded to lat-
eral shields 37 and 39. 'These shields extend both
above and below the other electrodes and also ex-

tend bevond their lateral borders.

Bridge supportis 49 are welded to their upper ° 45

edges and are inserted into & filament bridge 41
connecting the two shields.

This bridge is bored
out to receive legs 22 of three double filament

" hooks 44. Each of the legs is passed through

the holes, has a filament spring 45 fastened to it 50

- by the welds 46, a,nd is then rea,dy to receive the .

cathode ﬁlament
This filament is Welded to the oethode lea,d 29

~ passed up and around one filament hook, down o
around the double loop 41 of the

dummy hook 65
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31, up again to the next ﬁl&ment hook and SO

46

50:

on until it finally returns downwardly to be
welded to the other cathode support 30. Thus
there are formed a number of coplanar filament

wires 49 parallel, and equally spaced apart, all of
them bheing located in the plane of the sh1e1ds 31

-and 39.

It is also.desirable to make the spaces 50, be-
tween the end filament wire and the shield, the
same as the spaces between the wires. |

It is obvious that these paraliel ﬁla,ment wires:

can be connected in parallel instead of series as
described. The entire cathode is formed of elec-

- tron-emitting wire, such as oxide coated platl--

num, or solid or thoriated tungsten.
Connection is made to the shields through the
band 34 by means of a flexible link 51 leading to

the outside by connection to a shield lead 52

sealed through the envelope.

While we have shown the shield lead in Fig-
ures 1 and 3 brought out separately from the
cathode wires, we may also connect it to the
cathode inside the tube, as shown in Figure 4,

where the shield 87 is connected to the filament

hook 44 supporting the center of the filament by
a. lead 90. The shield lead 52 may also be con-
nected to a cenfer tap 61 on a resistor 62 bridg-
ing the cathode leads 29 and 30 exterior to the
tube, as shown in Figure 5, or to the center 64
of a primary €5 of a transformer 66 supplying
the cathode with heating current, as shown in

Figure 6. In all cases we prefer to operate the

shields at the same average potentlel as the
cathode. |

After the elements. have been assembled as de-
scrlbed_ the tube is evacuated, sealed off the
pumps, and provided with connection caps 54 ap-
plied to the side stems and held in place by ce-
ment 35. A weld 56 insures electrical connectlon
to the electrode supnorts.
- In assembly we prefer to space the ﬂlament

wires 49 as close together as- possible and still
have electrostatic control of the emission by the
~control electrode.
. then act as a partial shield between the anode
and control electrode, but as the area covered by

The cathode wires themselves

the filament wires is not as large as the entire
surface of the opposing electrodes, the side shields
complete the shielding.

Referring to Figure 2 it will be seen tha,t the
side shield 39 shields the flange 1T from flange
29, and side shield 27 deoes the same for flanges
IT and 25 on the other side of the electrodes.

By thus providing additional shields located in '

-use of excessive filament wire inef

- tact therewith.

2,022, 212 ,
‘the plane of the filament, shielding portions of

the anode and confrol electrode, not shielded
directly by the wires of the cathode, we have
been able to lower the control electrode-anode

capacity without suffering loss of control or the
Aciently located.

~Tubes built according to the principles out-

~lined above are efficient amplifiers and oscilla-

tors at extreme high frequencies, without the

- necessity for neutralizing circuits or like devices
- for destroying the ef
- capacity. Such circuits introduce losses which

ect of a high inter-electrode

are not present in the tube of our invention.
We claim:

1. A thermionic tube .eenelstmg of an envelope,

& pair of electrically separate opposed electrodes

therein of substantially equal area and extent,

~and an electrostatic shield of greater area and
- extent than said electrodes positioned between

sald electrodes, the major portion of said shield
between said electrodes being filamentary con-

ductors adapted to emit electrons when heated.

2. A thermionic tube consisting of an envelope,
a pair of electrically separate opposed electrodes

therein of substantially equal area and extent,

and an electrostatic shield of greater area and

extent than said electrodes positioned between

sald electrodes, the major portion of said shield

“between said electrodes being parallel filamentary

conductors adapted to emit electrons when
heated. |

3. A thermlenle tube cen51st1ng of an envelope,

‘a pair of electrically separate opposed eiectrodes
~therein of substantially equal area and extent,
“and an . electrostatic shield of greater area and

Bt ’
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extent than said electrodes positioned between

said electrodes, the major portion of said shield

‘between said electrodes being filamentary con-
~ductors adapted to emit electrons when heated,
the remainder of the shleld belng % cenducbor in
- Sheet form.

4, A thermionic tube consisting of an envelope,

a pair of electrically separate opposed electrodes

therein of substantially equal area and extent,
each having a pair of adjacent edges, a plu-
rality of parallel filamentary conductors adapted
to emit electrons when heated positioned be-
tween said electrodes apart from said edges and
in a plane passing between said edges, and a

4G

solid ple.nar conductor in said plane, said con- 50.

ductor passing between said edges without con-

DONALD K. LIPPINCOTT.
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