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- ’11161 cuty vapour; or it may. eonsmt of ‘a mixture

o _of vapours,
“aniode and cathode passing through- one or more.
oondensatlon spaces for the vapour.
- Such tubes have the great advantage that
~ very high tensions, for example, ‘of several ten:
- thousands volts, may be. rectified, while the losses -
~ occurring in the tube are very small since the
- space charge is neutralized by the vapour filling.
. '15 ' Moreover, the- incandescent cathode has a suffi--
7 cient life since the vapour pressure in the cathode.
“anode chamber, arranged ‘above the cathodeﬁg:-'-
chamber, through an inclined tube. S
Fig. 2 shows a: discharge:- tube in whlch the'_- o
‘the anode chamber is very low and prevents the_.- " to the cathode and anaode ohambers and commu- .
. productlon of back discharges. .
- . It has been found that in such a tube the.f-
| drawback may be encountered under certain con-.
ditions that mercury vapour condenses in the
| -'anode chamber when the tube is placed out of
When the tube. is. again placed in
. service, 1mt1a113r only a low tension may be ap-.
‘plied, since ‘the vapour pressure in the -anode

chamber is too hlgh to permlt the apphoatlon of..;

- 10

- chamber is kept high, whereas desplte this there

~ is' no risk of back discharges since. the vapour -
cond«enses in. the condensatlon space. Jbetween
- the anode and: cathode, so that the pressure-in-
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~ This drawback 1s more partlcularly encountered :
. When the tube s switched off for a short period, " -
in which case the incandescent cathode usually-._"'
- remains smtched on. | - o
In this case the . temperature in the a,node..:f

35
"'chamber falls to such an extent that VaDOHI‘S"- :

E SEI’VICB

the .full tension..

A condense in, this chamber

- 4 -

-vice..
~range the anode chamber directly above the
cathode chamber ‘the condensatlon space bemg.r-_.-:_--.
:iz':'prefera,bly arranged beside these chambers. =
. If the operating current of the tube is smtoheds

o 'off but the 1ncandescent cathode remains heated,

the heat ascending from the cathode chamber
-the ‘mercury and oonsequently the vapour pres-.

sure is rather high due to.the. presence of the
-1ncandescent cathode. = . o
The mercury vapour ‘which tends to move from_ |

' chamber, this chamber may be partly sunk into '.the cathode chamber to the anode chamber (8.

: the cathode chamber.
ample of glass, is preferably arranged above the
anode chamber, said cap retaining the ascendmg..

"~ hot air around the anode chamber and more- .
| - ber T has a large heat rachatmg surface.

 The present invention avolds thJS drawbaok

_ “According to the. 1nventlon the anode. ohamber.:-
‘is provided for this purpose with a heating de-
- In ‘most cases it will be sufﬁc1ent to ar-..

heats the: anode chamber, so that the: condensa,-
"tion space remains the coldest part of the tube' :
- ‘and-all mercury condenses therein... = .~
Tn order to improve such heating of the anode- L

A cap conmstmg, for X~

o “over limiting the heat radiation,

The anode chamber may also be 'surrounded._
Tms envelope

by a heat 1nsu1at1ng envelope -

P T E N T o F F ! CE.

ThlS mventlon relates to an electrlo dlschargej
tube oomprlsmg one or at least more anodes and
an mcandescent cathode, preferably an oxide "
_cathode. The filling of the discharge tube con-"

“sists entlrely or partly of a vapour, for example,

the discharge  produced between -

~turns - of -the ‘roil.
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may conmst for exam'_ole of asbestos

Tt isalso .
" possible to provide the anode chamber with- a .~
~ double ‘wall ‘and to exhaust the space formed;v o ,
'-fbetween the two walls.: . ..
. In this case it is not necessary to arrange the_'_;_-
S anode. chamber above the cathode. chamber, as -
‘due to-the insulating envelope a sufﬁmently high
* temperature of the anode chamber is mamtamed?;j o
~for.a long time. " - S
~The invention w111 be more elearly understoodﬁ_z- S
by reference to the accompanying drawing, rep-. . =

resenting, by way of example some forms of -

construotlon thereof

Fig. 1 shows a form of oonstructlon in wh1ch"._.__

_'-'-"the condensatlon space is arranged alongside the: o
cathode: chamber and communicates Wlth the - . -

condensation space is arranged sidewise relative:

on.a press 2. 'The cathode is constltuted by &

15 .

- picates with these chambers through houzontal:;

_tubes S
-In- Flg 1 a,n mcandescent cathode 3 is placed- o

25 ._ i
piece of" ere net & which is rolled up-and in-

which a space is- provided between the successive
-The windings of a heating

spiral 3¢ are provided around the whole body and -~

the inner‘and outer sides of the body and -the :
.~ heating spiral are coated with a mater1a1 havmg_;'v L
a highly electron emitting capacity. o S
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.On the bottom of the cathode chamber '1s pm_f o

.lvrded 3, quantlty of mercury 5 which by means of '_ o
a tube 8 is connected to a quantity of mercury.

prowded on the bottom of the oondensatlon space.

. placed for example, on a ferrochromium plate 45:
- e Whmh is sealed on every szde to. the gla.ss of -
‘the: tube. - L

1, so that the chambers l and 1 constltute a
o -commumoatmg vessel. e
- Furthermore the- cathode chamber oommum-"-

'“{cates with the condensation chamber 1 through
a. tube 6-consisting  of ferrochromium,. -
~same way the condensation space T oommum-—-_._-;:
 cates with the anode chamber 10 through a tube
-8 con.austmg of ferroohromlum ‘The anode il is

In the c:'a,thode chamber the temperature Uf;_f;-"ﬂ

'f._-_pI‘EVlOUSlY condenses in the space 1. In. fact, this.
-space remains cool since: the
j.--_",spaced apart, so that this space is only slightly.-
“heated by the discharge.

“mercury condensed in chamber T. returns to the_._' S
60

cathode chamber through the tube 8

alls Qre’ W1de1y._.._

Moreover, the cham—
The.

3.

In the
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while the meendescent cathode re-~-

mg from the cathode chamber.
mereury will condense in thls chamber.

. Purthermore the tubes may. be used ‘as ignition.
“electrodes, so as materially to: reduee the ignition

- They. may also be. used as a, grld fer-,

| mﬂuencmg the: dleeherge I
- The tube 6 comprises an extenemn I'l Whlch ex-a-
tends around . the cathode and by which:the 1gn1-
“ tion is still further improved. Furthermore as |
- shown a screen {8, shown in cross section, may be
~ provided which screen is connected to.the supply.
~conductor of the cathode. This screen; to which
cathode potential is applied,-attracts a large part .
. of the quick ions coming from the tube 6, which
‘otherwise would strike the cathode. By this con-f---l'-

......

| | struction. the life of the cathode is increased.

| 35

40
45

55

65

- In order to -avoid the bombar dment of the: 1enei-’
as mueh as. peesﬂale the. eethode 13 errenﬂ'ed
> outside of the axis of the tube’s. N -
' InTFig. 2.corresponding parts are deneted by the
~_same reference numerals as in Fig. 1,:so that the
operating of the parts shown there_n will: he-
readily understood.” The difference from the form
of eenetruetlen referred to: e,beve essentially con- -
51sts in:that the ancde chamber 10 is partly sunk“i.'
in g recess 12 of the cathode chamber owing to
which the heat of the 'cathode chamber may- st111
better be. trensferl ed to the: anode chamber. - :
‘Moreover a cap: {3 is provided by Whleh thei‘
- e.:cendmg hot air is'intercepted and which serves:
“at the same time as heat. 1neu1etlen ‘The cap-13
also-improves the general appearance of the dis-
charge tube which in such construction: censmtsg
eseentlelly of .two uniform eyundrleal bedles m—-r
- tercennected by -cross tubes.” : SRR R
.- The elastic portion of the tube 8 censmts enly ef -

a U-shaped flexure M

The ‘cathode ‘is. surreunded by a screen I9'
- which serves for:catching the ions and by -which.
S et the seme time the heet radletmn eI the cethede 3

" In th1e felm ef censtruetmn the tubes 6 end 9’5”
“are furthermore provided with metal pemts 2I'f5--z'

end 20 by ‘which the 1g111t1en is 1mpreved

It is‘also possible to use other heating means.
.. for example g heating helix arranged around the
Various other forms of con-~
struction are possible mtheut devmtmg frem thef'

ahode chamber.

principle of the mventlen
- What we claim is:

2,01 1,904

Th1s tube 8 1e hehcelly wound over pe,rt of 1te
length (4 so ds to provide an elastic arrange-
The hehx {4 is -protected by eylmdrma.l
caps 15 and 15 eensmtmg of glass.

The anode chamber elways remains warmer
than the condensation space T, ‘since the dis- -
charge produces more heat in the anode cham-
ber and its heat radiating ‘surface is smaller,
Also when the operating current of ‘the: tube is
switched off
mains switched on, the anode chember remains
warmer than the condensation space’ since:the .
anode chamber is heated by the warm air: escend-
Censequently no -

ing a,t leest pertly of a vepor and a cendensetmn |

_chamber m the dlscharge path between the anode

: chamber and- -the cathode ‘chamber, the anode
. chamber -being disposed substantially directly
o abeve the cathode chamber and the condensation
:;ehamber being: dlspesed SldEWISe with' regerd to -

'the cathode chamber.

3. A reetlﬂer tube compnemg an. mee,ndeselble

ielectren emitting cathode and a chamber there~

... 2. A discharge tube cempnemg an mcendese1b1e |
: ,;__electren—emlttmg cathode and a chamber there-
. for, an anode and a chamber therefor, a filling
_"censmtmﬂ' at least pertly of a vapor, a condensa-
~tion chamber for the vapor disposed sidewise with
.l;regerd to the anode and cathode chambers, the
:..__enede chember pa.rtly prejectmg mte the cethede :

~ chamber. "
~The metal tubes 6 and-9.serve:to cenduet away

o 'the electric charge from the tube wall, for which
~ purpose a proper potentml is: apphed to them.

10

15

for, an anode and ‘a chamber therefor, a filling: |

-7cen515t1ng at least partly of a vapor, a condensa-
tion: chember for the vapor disposed sidewise with <%

20

regard to the anode and cathcde chambers, said

‘condensation chember being connected with.said

- chambers by means of metal tubes; and a separate
‘connection between the. conden sation chamber

and the cathode ehember for the back flow of

~ the condensate from the eendensetlen chamber

te the cathode chamber. . ; o
4, A rectifier tube eemprlemg an. eleetren source

'censzstmg of “an: mr::endesmble cathcde, and a

-chamber fer the: eethede an anode and an anode
chember g filling - cen51st1ng at least partly of a

- vapor; ‘a. cendenee,tmn c¢hamber for the vapor.
disposed sidewise "with regard to:the. anode and
._.'eathede chambers and ‘connected to .said cham-
bers by means of metal tubes, and metal igni--

‘tion rods: extending. through seld tubes mte the
| eendensetmn chamber.. |

29.;
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-5, A rectifier tube cemprlsme' en incan desmb]e L

the enede chamber, and an’ envelope surrounding

said anode. chember and hemng substantially the
same diameter asthe cathode chamber and axial-
-1y aligned -therewith, and a COHd@ﬂS&blOIl cham-.
ber. disposed sidewise relative to said anode and -

cathode chambers and connected wu:h beth cham-

. bers, the -discharge’” between. -said: cathode and
._enede tekmg plece threugh seld eendeneetwn'
. - chamber. o

6. A rectlﬁer tube cempﬂsmg e cetﬂode e.;nd a

_chember therefor; an‘anode and a chamber there-

for, said-anode chamber being disposed on top of
- said cathode chamber, and a condensation cham-
‘ber: sidewise- disposed with regard-to said anode
and. cathode chamber: and 1f1tereenneeted with

said anode and cathode: chambers reepectwely by

‘means’ of tubular-metal members, the discharge
‘between said cathode and anode passing through

;cathode and' a cylindrical chamber. therefor, an
anode:and a- cylindrical chamber therefor, sezd-
‘anode chamber being disposed on top of the
~cathode- chamber without direct eemmumeetmnﬂ
t between the cathode and anode chambers, said
~ cathode chamber having a larger diameter than
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said cendensetlen chember the metal member be-

‘tween the condensation chamber and the cathode
- _chamber extendmg vnthm the cathode eharnber-

AP L 3 ~ close to the cathode, said cathode being dis-
1. A d1sche,rge tube - cempnsmﬂ' at leest twe *

- 'eleetredes one of ‘which is an electron-emitting
- -incandescent cathode and the other an anode, a. -
chember e,reund eech electrede a ﬁ.‘llmg cens1st-f'=:_'ﬂ |

Ipesed outside of the axis of this metal member
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