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12 Clalms

Thls mventlon re]ates to ‘electric discharge
tubes -and miore particularly to a rectifying tube

in which one or more shields aré provided be-
tween the cathode and one or more anodes, the
-hollow :side -of sa1d shlelds bemg turned towards
'the cathode.

= Notwithstanding the presence of shlelds in dis-
charge tubes of this type in which the shiéld often
entirely ' surrounds the cathode like a  sleeve,
which is apertured only at ends turned away from

the anode; there oceurs sometimes a discharge in’

the' wrong - direction - between  the anode and
cathode, which is probably not due to phenomena
occurrmg outside the tube.": :

. According : to ‘the invention thls drawback 1s
avoided by positioning each anode and the corre-
sponding shield or shields in ‘such a manuner with

. respect to-each other and to the cathode that the
distance traversed by the electrons passing from

the cathode around the shield to the anode varies
at-different ‘points of the shield-in such a sense
that one deﬁmte path is shorter than the other
paths -

Ih "a -suitable form of constructmn of a d1s—
charge tube according to the invention, the shield
is mounted’ symmetrically relative to the cath-

‘odé; while the anode s mounted asymmetrically

with respect to the ‘shield: Good results may be

also ob}_talned if-the anode is placed symmetrically -
relative  to. the cathode, whereas the shield- is
mounted asymmetrleally with respect to the_

cathode.
If the shield 1ong1tud1nally surrounds the cath-
ode like a sleeve which is. either closed or which

has only a slit in a portion turned away from the
‘anode, according to the invention, the anode is
. preférably so disposed with respect to the cath-
ode, that its axis falls outside of the plane which -

is’ perpendlcular t0 - the -cathode and - passes
through the centre. thereof, said axis however
being. parallel to said plane.: A similar result is
obtained if one end of the sleeve extends further

-beyond its 1ncandescent cathode than the other
end, -

*The' desired’ asymmetry may also be obtalned )
by :shaping e1ther the anode or the shleld them-

selves
Furthermore in order to obtain or to improve
the asyminetry, it is advantageous to use one or

‘more - additional - ‘shields, by which the anode is
‘screened with. respect to part of the cathode or -
Wwith respect to the shield surroundlng the cath-

‘ode

“The 1nvent10n w1ll be more clearly understood

by reférence to the accompanymg drawmg, rep--
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resentmg, by way of: example, some embod1ments
thereof..

Fig.'1 shows.an electrro dlscharge tube 1n wh.lch
the anode is mounted asymmetrically. .

“Pig, 1-=a is a sectional side view-of the cathode
port1on of Figure 1, :

“In‘Fig. 2 a shield is positioned asymmetrmally

sIn Frg 3 the shleld 1tse1f is sha,ped asymmetrl-
cally. e :
- In: Flg 1 the dlscharge tube 1s denoted by l
One end of this tube is provided with a:stem.2
having & pinch 3, and. the .other end comprises a
stem 4 having a pinch'5. _An anode 6 consisting,
for example, of graphite or-metal, is mounted on
‘the pinch 3. . The terminal wire T is surrounded
by -an:envelope 8 which permits’ of avoiding: dis-
integration of -said: wire.:
stituted, for example; by a:tube made of steatite,
one end of which is sealed to the glass: ‘of :the

pinch:3; whereas the other end is-attached to.the

i
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pack wall of the anode by means: of a baked: fire- -

" proof ‘ceramic. material,~ It .is’ also possible.fto

. form the whole coating of ceramic material which-

is:baked on ‘the-pole. wire. The incandescent
eathode |1 is'mounted on the pinch §-of the stem
4 by means of the.wires 9-and.{0 which serve at
the same time as supply conductors.  This:cath=
‘ode maybe constituted; for example; by: a:core

oxide is provided in a suitable manner,-said oxide
material-emitting electrons at a low temperature.
If desired, the filament it$elf may be so prepared,
for:exaimple by being allowed at the-surface with
metals emitting electrons at.a low temperature,

wire, oh which: a, material,” for example barium :

‘that the emission of ‘the filament is.sufficient
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without the provision of a separate:oxide layer.:

Though “the drawing’ shows “a:directly. heated
cathode, the-invention may be.likewise applied
when using an ihdirectly heated cathode. '
The cathéde'is surrounded:by a sleeve 12 whlch
is made, for example, of ‘metal such. as’ molyb-
.denum and whichis secured at- the -bottom:to
the supporting wires. (3 and 14.. AS shown in'Fig.
{-—c the sleéve 12 has a clésed cross section. -One
of these supporting wires’is connectéd to a wire
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15 which' is sealed into the pinch.and leads. out -
‘of the tube and by means:of which a definite -

‘potential may be applied tothe sleeve. : The: sleeve
may be. used, for: example ‘as ‘an ignition device
by producing a:separate discharge. between. the
‘sleeve ‘and: the incandescent cathode; or by con-
necting the sleevé to the main ‘anode. 6 across
‘o resistance or a:condénser..:It:is known- that
such asleeve permits-close spacing of the:anode
and the cathode relative to each other; 1f the
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discharge tube serves to rectify a relatively high
tension and without the risk of a back discharge.
It has been found, however, that in some rare
cases such discharges may yet occur. This draw-
back may be entirely avoided, when the anode is
not. positioned centrally above the sleeve, but is
disposed outside of such central position: In this
case the path:of the electrons passing from one
open end of the shield fo the anode:is conse-
quently materially shorter than that of the elec-
trons passing from the other end. The same re-
sult is obtained in Fig. 2 in which one end of ‘the
shield extends further beyond the cathode 11

than “does the other .end.  In‘the drawing .cor- -

responding parts are given the same numerals.

" Fig. 3 shows a form of construction in/which "

the screen 12 has substantially the:sarie shiape as
that shown in Pig. 1 but at the ‘bottom rend :a
slit ~of considerable width . is provided. = The
asymmetry or in other words the shorter path for
the electrons passing from-one-end of the shield

to the anode as compared with the path of the -
glectrons- ‘;passing ~from: the :other -end. .is ‘¢b-

tained by removing :a part -of:the shield :at: 16
s0 that the ‘path-to the :anodeis shortened at
thls point.
~"Though the forms of constrLctions ﬂlustrated
relate to idischarge tubes having:only ‘one-ancde
it will be cbvious, that these forms of construc-

tion are :also. poss1b1e if: a, plurahty of a,nodes 1s :

provited.

Farthermore various ‘Gther mod1ﬂcat1ons are;
. possible, ‘for ‘example, different shapes. of the

anode orof the shield 12, without departing from
theprinciple of thethvention. Finally the shields
used “for increasing the asymmetry referred to in
the preamble-of:the:description may be: glven va-=
rious-different constructlons

‘What: I claim is: ‘ :

1. An“glectric’ discharge devme comprlsmg an

- envelope,-an anode, an ‘€longated cathode and a

cylindrical shield around:said cathode, said shield

" intercepting the:discharge path between the cath-

‘ode and ‘the anode with an imperforate portion
which, ‘regarded ‘from ‘the side ‘of the anode, ex-
Yends over ian . arc iin-excess 0f 120° on each side
-<of that. line "which represents the shortest dis-
Tance  between 'the anode-and the icathode, said

shield being open at its two ends to provide

giround :said ‘open ends two definite ‘discharge

puths ‘between:the cathode ‘and the ‘anode; one :
-of :‘which 4s corsiderably shorter than the other.

‘2. /An ‘electric discharge device ‘comprising an
#uvelope, ‘an-snode, an elongated-cathode ‘and a
cylin@trical ishield :aroundsaid cathode; said shield
intercepting the discharge path between the cath-
‘ode @nd ‘the ‘anode :and having ‘an:imperforate
portion which extends in the direction opposite to
the anode ‘considerably beyond -a ‘plahe which
‘passes through the'axis:of the cathode and which
plane. is substantially perpendicular. to the dis-
‘charge path, said 'shield being open-at its two
ends to provide two definite discharge paths be-
tween the cathode and the anode, one of which is
‘considerably ‘shorter than theother.: )

3. An electric rectifier tube comprising: a con—
tainer, electrodes therein, including an anode and
'an incandescible cathode,; and an open-ended and
closed ‘cross-section ;shield :disposed between the
anode -and- the :cathode, said shield preventing

<discharge between said -anode and the cathode -

except at its two. open énds, the discharge path
between the:cathiode and the anode being greater
around. one end of ’ohe shzeld than -around. its

. o'ther end
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4. An_ electric discharge device comprising a |

container, an elongated incandescible cathode,
and an anode disposed perpendicularly to the axis
of "said cathode, an elongated sleeve. having a

- closed cross-section interposed between said cath-

ode and said anode and extending substantially
to the full:length -of said cathode and being open
at its two ‘ends, said anode, cathode'and. sleeve
beéing in an’asymmetrical ‘arrangement relative

‘to each other and providing for a'longer discharge.
path between the cathode and the anode at one
end-of the sleeve than at the other end.

5,.An electric discharge device comprising a

‘container, ‘electrodes therein including an elon-
cgated anode. and an incandescible cathode, and

a sleeve surrounding the cathode and being placed

symmetrically with .respect to.the cathode, the
-axisiof said anode being outside that plane which

is perpendicular to the axis-of the cathode and
which passes through the middle of the cathode,
said .anedz-axis ‘being parallel to-said plane.. -
6. An:electric rectifier device comprising a-con-
tainer,-electrodes therein including:an elongated
ancde and an-incandescible cathode-and a -cyl-
indrical sleeve surrounding the cathode and be-
ing placed symmetrically with respect to-the-cath-
cde, the axis-of said anode lying 'outside. of :that
plane ‘which is perpendicular to.the axis-of the

" cathode and which plane passes-through the mid-

dle -of -the cathode, said sleeve ‘having an imper-

* forate -portion which viewed from. the anode ex-

tends-over an-arc-in-excess of 120° on -each side
of the unmtercepted discharge path between the
anode and the cathode.

7. An_electric ‘discharge dev1ce compmsmg a
contamer electrodes therein including:an -anode
and an elongated cathode;and-a shield mounted
between the -anode-and the cathode and extend-
ing-:along: the full length of the -cathode, -said
shield having a curved surface turned towards
the cathode, the axis of the anode substantially
paessing through the center -of the cathode, said
shield being mounted asymmetrically with respect
tosaid axis, and- prov1dmg a sxngle deﬁmte dlS-
charge path.

--8..-An -electric rectlﬁer tube compnsmg a, con-
talner el ectrodes therein including-an anode and
4 cathode, and a cylindrical imperforate shield

-provided-between the anode-and the-cathode, said

shield hamng a curved swrface turned towards
fhe cathode and being mounted -asymmetrically
relative to the cathode, the anode being ‘placed
symmetrically with respect.to the cathode.

9.-An electric ~discharge device comprising a
container, electrodes tberem including an ancde

'and a cathode, and a -chield provided between

,the ancde: and the cathode ‘said shield having

- a curved surface turned towa.rds the cathode and
: hb.vmg a completely closed cross section, and be-
‘ing -mounted asymmetrmally with respect to the
~cathode. )

10, -An. electnc dxscharge devme comprlsmg a

, contamer electrodes therein including an -anode

and an incandescible cathode, and a shield pro-

-vided between the anode and: the.cathode, said

shield ‘having. a curved surface -turned -towards
the cathode and being mounted asymmetrically
with respect to both electrodes to define 3, smgle
discharge path.

:-11..‘An selectric dlscharge dev1ce comprlsmg 8
scon_ta,lner electrodes therein: including an-anode

-and -an-incandesecible cathode, 'and a- sleeve. sur-

rounding the -cathode, sald sleeve being imper-

forate except at ‘its portion farthest away from
-the anogde; :one end ‘of the sleeve extending far- I8

10

15

20

25

30

40.

59

&5

a9



2 011,981 : o 3

ther beyond the cathode than the other end the
anode being placed symmetnca,lly relative to the
cathode.

12. An-electric discharge device comprising an

envelope,-an. anode, a cathode and an imper-
forate screening sleeve: having a substantially
closed cross-section and being interposed between
the anode and the cathode, and disposed around

said cathode, said shield belng open at its two
ends, and at one end being shortened to provide :

. two discharge paths between the cathode and the

anode around said open ends, the discharge path

around the shortened” end .being shorter than - 5

the dlscharge path around the other end.
JOHANNES GIJSBERTUS
WILHELM MULDER.



