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2 Claims. (CI. 250-27) 
This invention relates to Wave transmission 

Systems and more especially to such systems as 
employ thermionic discharge tubes to be operated 
from a source of alternating heating current. 
An object of the invention is to provide a novel 

System of thermionic discharge tube and cir 
ciuts whereby the tube can be operated from or 
dinary A. C. supply lines with a minimum of 
"hum' in the output portion of the System. 
A feature of the invention relates to the combi 

nation of an improved form of thermionic dis 
charge tube having tWO Separated thermionic 
cathodes, and special circuit arrangements 
Whereby the cathodes may be heated from a 
Source of alternating current or pulsating cur 
rent, with a minimum “hum'. 
A further feature relates to the novel or 

ganization, arrangement and relative connection 
of parts which constitute an improved Wave 
repeater, amplifier, oscillator or detector oper 
able from a source of A. C. heating current. 
Other features and advantages not specifi 

cally enumerated will be apparent after a con 
sideration of the following detailed descriptions 
and the appended claim.S. 
While the invention will be described herein 

as embodied in one particular type of tube, name 
ly a triode, it will be understood that this is 
done merely for explanatory purposes, and that 
the invention can equally Well be applied to So 
called multi-grid tubes. Accordingly in the 
dra Wing, 

Fig. 1 is a composite Schematic structural and 
circuit diagram showing the invention embodied 
in a triode. 

Fig. 2 is a view of a tube mount embodying 
features of the invention. 

Fig. 3 is an enlarged detail view of one manner 
of assembling the bi-part Cathode. 

Referring to Fig. 1 of the drawing, the nu 
meral represents any well-known form of en 
closing envelope either of glass or metal, and 
preferably although not necessarily, highly 
evacuated. It will be understood from the en 
suing description that the invention can also be 
embodied in gas or vapor type tubes as well as 
in vacuum tubes. In accordance With the pres 
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ent invention the electron emitting cathode is 
formed in two separate Sections indicated by the 
numerals 2 and 3, and a SSOciated With the tWO 
cathode sections is a common grid 4 and a Com 
mon anode or plate 5. In accordance With Well 
known processes the outer Surface of each of the 
members 2 and 3 is provided with an electron 
emissive coating. For the purpose of raising the 
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coatings to emissive temperature, each cathode 
Section is provided with a filament or heater. 
Wire 6, 7, and While the drawing shows the 
heater wires in the form of a simple V or hair 
pin shape, it will be understood that this show 
ing is purely schematic and if desired each heater 
may take the form of a plural folded wire carry 
ing a coating of refractory insulation. As an ex 
ample of Such a heater reference may be had to 
U. S. Patent No. 2,158,665. In any event which 
ever type of heater wire is employed it should be 
Supported Within the associated cathode mem 
ber, so that the Wire proper is out of electrical 
conductive contact. With the cathode member. 
AS shown in the drawing the cathode members 

and the heater Wires are preferably alike in con 
Struction and the right-hand opposing ends of 
the Wires are directly connected by means of a 
metal Strap 8, while the other opposing ends of 
the Wires are connected by conductors 9 and 0 
to the terminals of the secondary winding of 
the usual filament heating transformer. Pref 
erably the electrical midpoint of this secondary 
Winding is connected to ground as shown. Each 
Of the Cathode members 2, 3, is also connected 
by its respective metal jumper 2, 3 to the con 
ductors 9 and 9. While the tube may be used 
in any Well-known circuit, merely for purposes 
of eXplanation it Will be a SSumed that the tube 
is to be used as an amplifier of low frequency 
Signals in which event the grid 4 will constitute 
the control grid and the signal input circuit 
represented Schematically by a coupling trans 
former is connected as shown. Thus the sec 
Ondary Winding f2a of the input transformer 
has one terminal connected to the control grid 
4 and the other end connected to ground, it be 
ing understood that, if desired, any of the well 
known grid biaSsing arrangements may be em 
ployed SO as to insure that the tube Works on 
the proper part of its characteristic curve. Like 
Wise the output circuit for the tube may be of 
any Well-known character, and merely for pur 
poses of explanation it is shown as including 
the primary Winding 3a of an output trans 
former and a source of plate or anode potential 
4. It will be understood that the details of the 
input and output circuit such as by-pass con 
densers, choke coils, and the like have been omit 
ted from the drawing for the sake of clarity and 
inasmuch as these elements are well-known in 
the amplifier art. It will also be understood 
that instead of transformer couplings for the 
input and output circuit any other well-known 



form of coupling Such as resistance, or choke cou 
pling may be employed. 

I have found that with the foregoing described 
arrangement it is possible to heat the filaments 
6 and 7 from a source of low frequency alter 
nating current Such for example as that usually 
Supplied by alternating current mains, without 
the production of appreciable hum in the output 
circuit. This probably results from the fact that 
the bi-part cathode has both Sections arranged 
symmetrically with respect to the common grid 
and the common plate, and also from the fact 
that the Sections of the cathode are connected 
in “balanced' relation to the alternating current 
heating circuit, so that the "hum' components 
of the heating current in the plate or output 
circuit, are balanced out. Furthermore this ar 
rangement simplifies the structure of the tube 
as a Whole While achieving the hum elimination, 
since it is not necessary to bring out separately 
the leads from the cathode Sections and all that 
is necessary is to bring out the two leads repre 
sented by the conductors 9, , and the grid and 
plate leads. 
While the invention may be embodied in a wide 

variety of tube structures, there is shown in Fig. 
2. one possible arrangement of the various elec 
trodes in the form of a radio tube mount, al 
though it. Will be understood that the showing 
of Fig. 2 is merely illustrative. In this figure 
the parts Corresponding to similar parts of Fig. 
1 are designated by the same numerals. Thus 
the mount shown comprises a press or other 
conventional standard or header 5 into which 
are sealed, or upon which are insulatingly sup 
ported, the various lead-in and support wires. 6 
to 2 inclusive. The wires 6 and 2 support, 
the tubular plate or anode 5; the wire 7 sup 
ports the usual wire-wound grid ; while the 
Wires 8 and 20 are connected to the terminals 
of the heater wire . The wires. 8 and 20 are 
likewise, connected to the terminals of the heater 
wire. 6. The cathode is formed in two separate 
Sections. each comprising a tubular metal sleeve 
22, 23 mounted in longitudinal spaced relation 
as for example by an insulating bead or bushing 
24, and the outer face of each sleeve being pro 
vided with the usual electron emissive coatings 
25, 26. Each heater wire is directly connected 
by a jumper 2, 3 to its associated cathode 
Sleeve. While the drawing shows the heater 
Wires. 6 and freely supported within their re 
Spective sleeves, it Will be understood that any 
Well-knoWn manner of insulatingly... spacing the 
Wires from their respective sleeves may be em 
ployed, Such for example.as illustrated in U. S. 
Patent No. 2,158,665. If desired, the various elec 
todes of, the mount may be held in fixed Spaced. 
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relation by the usual upper and insulator Spacer 
members in the form of mica discs 27, 28. It 
will be seen therefore that With this arrange 
ment it is possible to connect the heater fila 
ments directly to their associated cathode sleeves 
Within the tube, and it is necessary to bring out 
only four wires as shown in Fig. 2, and yet the 
tube may be used with alternating heating cur 
rent Without the introduction of undesirable hum 
in the output circuit. 
While Fig. 2 shows one possible structure for 

carrying out the invention, it will be obvious to 
those skilled in the art that various changes and 
modifications may be made therein without de 
parting from the Spirit and scope of the inven 
tion, 
This application is a division of application 

Serial No. 94,524, filed August 6, 1936, Patent No. 
2,122,377, dated June 28, 1938. 
What I claim is: 
1. A Wave repeating System including a ther 

mionic discharge tube having a bi-part cathode 
a SSembly With a pair of separate emitting mem 
bers, a heater wire for each member and insu 
latingly placed therefrom, a direct connection 
from an end of one heater wire to its associated 
emitting member, a direct connection from an 
end of the other heater wire to its associated 
emitting member, the other ends of said heater 
Wires being connected together, an anode com 
non to both said, members to receive electron. 
emission therefrom, a source of heating current. 
connected at its opposite terminals to said mem 
bers So that said heater wires are in series with 
Said heating current source, a connection from 
the electrical mid-point of said heating current 
Source to ground, and an output circuit includ 
ing a Source of steady potential connected be 
tWeen Said anode and ground. 

2. A Wave repeating system including a ther 
mionic discharge tube having a bi-part cathode. 
aSSembly. With a pair of separate emitting mem 
bers, a heater Wire for each member and insu 
latingly spaced therefrom, a direct connection 
from an end of one heater wire to its associated 
emitting member, a direct connection from an 
end of the other heater wire to its associated 
emitting member, the other ends of such heater 
Wires being connected together, a grid common 
to Said members, an anode common to said mem 
bers, a Source of heating current connected across 
Said members in series with said heater wires. 
and having its electrical mid-point grounded, 
an input circuit connected between said grid and 
said electrical mid-point, and an output circuit 
connected between said anode and said mid 
point. 

HENRY J. McCARTHY. 

  


