
H. ROTHE 1,984,897. 

ELECTRON DISCHARGE TUBE 
Dec. 18, 1934. 

Filed Jan. 8, 1934 

2 
73 72 

M 

25 72 6 73 7% 77 
22 

27 

NS 

? 

=-& zzzzzzzzzzzzzzzzzzzz,~?~?s???<<<<<<<<<<<<<<<º ^ 

----SN|| 

?-,SSSSSSSSSSSÈS` Fsssssssssssssssssssssssss) É52|-~~~~)? %?<<<<<<<<<<<<<<<<<<<<<<<<<<<<<S ?>==No. 
SBS NSS SS SS-22 SS SS 

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSR 
9 72 

72 76 

INVENTOR 
AOAS7 AO77/AF 

/- BY 

ATTORNEY 

  

  

  

  



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

Patented Dec. 18, 1934 

UNITED STATES 

1984,897 

PATENT OFFICE 
1,984,897. 

ELECTRON DISCHARGE TUBE 
Horst Rothe, Berlin, Germany, assignor to Tele 
funken. Gesellschaft fir Drahtlose Tele 
graphie m. b. H., Berlin, 
tion of Germany 

Germany, a corpora 

Application January 8, 1934, serial No. 705,649 
In Germany June 15, 1932 

Claims. (CI. 250-27.5) . . . 

may SeWe aS support Of the emitting - layer. The present invention relates to an electron 
discharge device and more particularly to a . 
thermionic tube comprising an indirectly heated 
cathode, which is to be supplied with alternating 
current. 
The primary object of this invention is to 

reduce the humming noise, which is caused in a 
telephone receiver or loudspeaker by the alter 
nating heating current. 
Another object is to enhance the mechanical 

Stability of the electrode system. Further ob 
jectS Will become apparent when the specifica 
tion is perused in connection with the accom 
panying dra Wing. 

In order to Suppress interfering noises in an 
amplifying tube containing an indirectly heated 
Cathode, it is necessary to keep down the ca 
pacity between the control electrode and the 
heater aS loW as possible. This is of particuliar 
importance, When indirectly heated A. C. Cath 
Odes are Operated on the full main line voltage. 
Likewise it may be important for tubes with an 
extremely large amplification factor, even if 
Operated on OW heating voltages. 
According to the present invention a small 

capacity between the control grid and the 
heater is attained by means of a special press, 
Whereby a metal tube is Squeezed into a vitreous 
preSS, the Said tube being the continuation of 
the Cathode and electricaliy connected to it. 
While hitherto Some difficulties have been expe 
rienced in hernetically embedding metal tubes 
into a press, these difficulties are overcome in 
accordance with this invention by slipping a 
Vitreous tube Over the metal tube and Squeeze 
ing both together into the press. When the 
preSS is formed, the material of the stem and of 
the glass tube is SOftened and fused together. 
The glass tube extends beyond the outward end 
of the metal tube and is Sealed off there. Fur 
thermore connection Wires to the heater and the 
metal tube, itself may be led immediately 
through this Seal. As a result of this construc 
tion leakage between the metal tube and the 
glass in the press is prevented. . . . 
The joint between the metal tube and the 

emitting cathode may be screened by an addi 
tional shield, So that no lines of force going out 
from the heater may reach the control electrode 
and the capacity between the heater and the 
control electrode is reduced to a practically 
negligible value. 
An utmost effective Screening is attained, 

When the metal tube projects to such an extent 
into the interior of the evacuated vessel that it 

The heater is drawn into the interior of the 
metal tube in the usual manner. To prevent 
heat losses from the incandescent cathode by 
thermal conduction away towards the press, 
slots may be provided near the end of the incan 
descent part of the cathode. , 
When the vitreous tube slipped over the metal 

tube is not sealed off at the OutWard end and 
the connection wires are led through the Side 
wall of the tube, it may be used for connecting 
the discharge device to the exhausting pump. 
If the square section of the metal tube is filled 
up by the heater, another exhaustion tube is to 
ge sealed into the preSS. . . . If the metal tubesqueezed into the press is 
strongly connected to the Cathode, it renders 
the whole electrode System very resistant to mer 
chanical shocks and Vibrations So that tubes 
manufactured in accordance With this principle 
exhibit a relatively small microphonic effect. 

Fig. 1 ShoWS one form of my invention. 
Fig.2 shows a modified form of my invention. 
One method of carrying this invention into 

effect will now be described with reference to 
Fig. 1 of the drawing. A reentrant stem is in 
dicated by 1. The Wessel enclosing the electrode 
System and fused to the stem is omitted. 2 is 
the press, where the leading-in wires and the 
supports carrying the electrodes are sealed in. 
3 denotes a metal tube, preferably consisting of 
a refractory metal, while 4 is vitreous tube 
slipped over the metal tube 3. Both are 
Squeezed together into the press. The lower end 
of the Witreous tube 4 is sealed off at 4'. 
metal sleeve carrying the emitting: layer of the 
cathode is indicated by 5; it is connected to the 
metal tube 3 at 7. As shown, the metal tube.3 
laps over the lower edge of the cathode sleeve 
5thereby perfectly shielding the heater against 
the discharge Space. Inside the cathode sleeve 
the heater 8 is located. Current is supplied to 
the heater through the wires 9, 10, which are 
Sealed into the glass tube at 4''. Another lead 
ing-in conductor 11 is connected to the metal 
tube 3 and thereby also to the cathode sleeve 5. 
The cathode 5 is surrounded by a grid elec 

trode consisting of a Wire 12 helically wound on 
tWO Supporting rods 13, 14, which are sealed at 
their lower ends into the press 2. A cylindrical 
anode 15 enclosing the grid is mounted on two 
rigid supporting rods 16, 17, which are also 
Sealed into the press 2. The supports 14, 16 are 
connected to leading-in wires 18, 19 respectively. 
Insulating bridges 20, 21 keep the electrodes in 
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2. 
proper Spaced relation and render the electrode 
System stable. 

In Fig. 2 a modified form of the invention is 
illustrated, which is in many respects similar to 
the construction of the tube in Fig. 1. In both 
figures, like reference numerals are used to des 
ignate, like parts. The cathode sleeve and the 
shielding metal tube are combined as a single 
metal tube 25. In this way the mechanical sta 
bility of the electrode system is considerably 
enhanced and more effective shielding between 
the control electrode and the heater is accom 
plished. In order to prevent too rapid thermal 
conduction a Way from the emitting part of the 
cathode, slots 26 are provided in the metal tube 
between the press 2 and the incandescent part 
of the Cathode. A Separate exhaust tube is in 
dicated by 27, which is drawn off at 28. 

It will be understood that the embodiments of 
the invention disclosed are merely illustrative 
and that many modifications and alterations 
may be made therein without departing from 
the Spirit and the scope of this invention. 

Having described my invention I claim as 
new and desire to Secure by Letters Patent: 

1. An electron, discharge tube provided with a 
reentrant Stem terminating in a press, an indi 
rectly heated cathode having a metal tube lo 
cated in the prolongation of the cathode and 
electrically connected thereto, the metal tube 
paSSing through the press and projecting there 
from; current supply Wires to the cathode heater 
led inside the metal tube, a vitreous tube slipped 
over the projecting part of the metal tube and 
Squeezed into the press at one end and sealed 
off at the other end. 

2: An electron discharge tube comprising an 
evacuated envelope provided. With a hollow re 
entrant stem terminating in an inwardly pro 
jecting press, a plurality of electrodes extending 
above and Supported from Said press, an insu 
lating tube fused to and extending outwardly 
from the press and communicating with the 
Space. Within the envelope, an indirectly heated 
cathode mounted above the press and having a 
prolongation extending within the insulating 
tube, and a pair of. heater leads extending from 
the cathode through its prolongation and Sealed 
to the outer end of the insulating tube. 

3i. An electron discharge tube comprising an 
evacuated envelope provided with a hollow re 
entranti. Stem terminating in an inwardly pro 
jecting press, a plurality of electrodes extending 
above and Supported from Said press, an insul 
lating tube fused to and extending outwardly 
from , the preSS and communicating With the 
space within the envelope, an indirectly heated 
cathode and a heater therefor mounted above 
the press, a pair of heater leads, extending from 
the cathode through the insulating tube and 
sealed to the outer end of the insulating tube, 
and a metallic Shielding sleeve Surrounding the 
heater leads and disposed within the insulating 
tube. 

4. An electron discharge tube comprising an 
evacuated envelope provided with a hollow re 
entrant stem terminating in an inwardly pro 

1984,897 
jecting press, a plurality of electrodes extending 
above and Supported from Said press, an insu 
lating tube fused to and extending outwardly 
from the press for substantially the full length 
of the Sten and communicating with the space 
Within the envelope, an indirectly heated cath 
ode and a heater therefor mounted above the 
press, a shielding tube disposed within the insu 
lating tube and extending above the press, and 
a pair of heater leads extending from the cath 
Ode through the shielding tube and Sealed to the 
outer end of the insulating tube. 

5. An electron discharge tube comprising an 
evacuated envelope provided with a hollow re 
entrant. Stem terminating in an inwardly pro 
jecting press, a plurality of electrodes extending 
above and Supported from said press, an insul 
lating tube fused to and extending outwardly 
from the press for substantially the full length 
of the stem and communicating With the space 
Within the envelope, an indirectiy heated cath. 
ode and a heater therefor mounted above the 
preSS, a Shielding tube disposed within the insu 
lating tube and extending above the press, and a 
pair of heater leads extending from the cathode 
through the Shielding tube and sealed to the 
outer end of the insulating tube, a lead wire for 
Said shielding tube also sealed to the outer end 
of the insulating tube, and an electrical con 
nection between the shilding tube and the 
cathode. 

6. An electron discharge tube comprising an 
evacuated envelope provided with a hollow re 
entrant Stem terminating in an inwardly pro 
jecting press, a plurality of electrodes extending 
above and Supported from Said press, an insu 
lating tube fused to... and extending outwardly 
from the press for substantially the full length 
of the stem and communicating with the space 
Within the envelope, an indirectly heated cath 
Ode, and a heater therefor mounted above...the 
preSS and having a prolongation integral there 
with extending within the insulating tube, and 
a pair of heater leads extending from the cath 
Ode through its prolongation and sealed to the 
Outer end of the insulating tube. 

7. An electron, discharge tube comprising an 
evacuated envelope, provided. With a hollow, re 
entrant Stem terminating in an inwardly pro 
jecting preSS, a plurality of electrodes extending 
above and Supported from said press, an insu 
lating tube fused to and extending outwardly 
from the press for Substantially, the full length 
Of the Sten and communicating With the space 
Within the envelope, an elongated tubular sleeve - 
having its lower portion housed within the insu 
lating tube, the upper portion of said tubular 
Sleeve Constituting a cathode and being coated 
With electron emitting material and extending 
upwardly in cooperative relation with the afore 
Said electrodes, Said portions. having between 
them a Series of longitudinal slats for preventing 
too rapid heat radiation, from the cathode, and 
a pair of heater leads and a cathode lead sealed 
to the outer end of the insulating tube. 
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