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This invention relates to electron-discharge de 
vices and more particularly to tubes of the so 
called subminiature type, such as are used in 
pocket radios, hearing aid devices and the like. 
The space-saving requirements in devices of 

the above general character call for tubes one 
external dimension of which must be very small, 
but the other external dimension of which may be 
somewhat larger. For this purpose, tubes with 
so-called flat bulbs are used. Such bulbs are of 
somewhat flattened elliptical shape in transverse 
cross-section, and have major and minor trans 
verse axes 

It is desirable, from the standpoint of tube elec 
trical characteristics, to have a large spacing be 
tween the cathode and the anode of a tube. One 
of the results of increasing the spacing between 
the cathode and anode of an electron-discharge 
tube, is an increase of tube anode resistance, this 
in turn resulting in an increase of the tube ampli 
fication factor. 

It is, therefore, one of the objects of the present 
invention to increase the cathode-anode inter 
electrode distance of a tube and yet to retain the 
space-saving advantages obtainable with a flat 
bulb." 
Another object is to devise a flat-bulb tube 

construction which will have a lower control grid 
anode capacitance than constructions heretofore 
used. 
A further object is to devise a novel suppressor 

grid structure for tubes of the flat-bulb type. 
A still further object is to utilize the suppressor 

grid structure of a flatabulb pentode for support 
ing the flamentary cathode of the tube, thereby 
eliminating the need for extra flamerit-support 
ing members, thus saving the space normally re 
quired for such members. In tubes of the above 
general character, a minimum of space is avail 
able inside the bulb. 
An additional object is to devise a yoke struc 

ture for supporting the getter, in a tube of the 
flat-bulb type, which structure functions also as 
an electrical connection between the two halves of 
the anode and furtherkas a rigid mechanical con 
nection or fastening between the two anode 
halves. 

the foregoing and other objects of the inven 
tion will be best understood from the following 
description of an exemplification thereof, refer 
ence being had to the accompanying drawing, 
wheren: 

Fig. 1 is a vertical cross-section, on a greatly 
enlarged scale, through an electron-discharge de 
vice-according to this invention, the electrode as 
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2 
sembly being shown in elevation and certain p 
thereof being broken away; 

Fig. 2 is a transverse cross-section taken along 
linea-ae of Fig. 1; and - 

Fig. 3 is a transverse cross-section taken along 
line -y of Pig. 1, with the bulb removed. 

Referring now to the drawing, the electron 
discharge device or tube of this invention is ill 
lustrated as a pentode, and includes an evacu 
ated flat bulb, , of glass or other suitable mate 
ril, which is of generally elliptical shape in cross 
setion, therefore having major and minor trans 
vese axes, or major and minor transverse dimen 
sions, the bulb being somewhat flattened from a 
true elliptical shape, as shown in Fig. 2. The 
electrode assembly comprises an anode consist 
ing of a pair of similar parallel planar anode ele 
ments 2 and 3, a flamentary cathode 4, a control 
or #1 grid S, a screen or #2 grid , and a Sup 
pressor or #3 grid consisting of a pair of similar. 
parallel slotted members T and B, said grids all 
being mounted in the path of the electrons be 
tween cathode 4 and said anode elements 2 and 
3. Upper and lower spaced supporting members. 
9 and O, viewing Fig. 1, of insulating material, 
preferably of mica, provide adequate support and 
proper spacing for the electrodes. A plurality of 
resilient projections f are provided, suitably 
spaced around the edges of said supporting memn 
bers, said projections resiliently engaging the in 
terlor walls of bulb . 
Said anode elements 2 and, as shown in Fig. 2, 

are substantially planar, are-disposed on opposite. 
sides of cathode 4, and lie in parallel planes.- The 
planar portions of said elements are rectangular 
in configuration. Elements 2 and 3 are disposed 
adjacent the opposite narrow ends of bulb f and 
lie in planes which are parallel to the minor 
transverse axis of said bulb. 
In prior constructions of the flat-bulb type, the 

anode halves have lain in planes which are par 
allel to the major axis of the bulb, so that the 
Cathode-anode interellectrode distance is meas 
ured along the minor transverse axis of the bulb, 
By placing the halves of the anode element ac 
cording to this invention, that is to say, so that 
said halves lie in planes parallel to the minor 
transverse axis of the bulb , the cathode-anode 
interellectrode distance lies along the major trans 
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verse axis of bulb f, thus enabling such distance 
to be increased as compared to prior construc 
tions, or made a maximum, while retaining the 
space-saving advantages obtainable with a very 
small flat bulb of the type of bulb . By increas 
ing the cathode-anode interelectrode distance, 



3 
the plate or anode resistance of the tube is in 
creased, thereby also increasing the tube amplif 
cation factor. 
The metallic anode elements 2 and 3 are mount 

ed and supported by the supporting members 9 
and 10, and have integral planar tab portions 
which extend or project beyond members 9 and 
fe, through suitable apertures provided in said 
members. Between the members 9 and fo, the 
two vertical side edges of each of the elements 
2 and 8 are bent inwardly at substantially right 
angles to the planar or main body portion of each 
of said elements for a short distance, in order to 
make said elements more rigid, since said ele 
ments are very small, 
The maximum possible area of the rectangular 

planar portion of each of said elements 2 and 3 
must be of necessity somewhat smaller than 
would be possible if the elements lay in planes 
parallel to the major transverse axis of the 
bulb, due to the flatness of said bulb, but this is 
inmaterial because, in tubes of the type to which 
this invention relates, the small amount of plate 
current does not cause the problem of plate dis 
sipation to enter. 

In order to electrically connect together the 
two anode halves 2 and 8, a getter yoke 2 is pro 
vided at the top of the bulb. This yoke consists 
of an inverted U-shaped metallic member, in the 
top horizontally-extending portion of which are 
two depressions in which the getter compound 3 
is placed. The two vertical legs of said yoke are 
rigidly secured, as by welding, to the correspond 
ing upper tab portions of anode elements 2 and 
3. The lower ends of the legs of yoke 2 bear on 
the upper surface of supporting member 9, and, 
since said yoke is relatively rigid, due to its con 
figuration, said yoke helps to support and main 
tain in position said elements 2 and 3. Since said 
yoke is relatively rigid and has a rather high re 
sistance to twisting, it supports the elements 2 
and 3 in position during the assembly process, be 
fore the bottom of the bulb is pressed. En addi 
tion to providing electrical and mechanical con 
nection between the two anode halves 2 and 3, the 
yoke 2 supports the getter compound in position, 
as above described. 
Members and 8 act as the suppressor grid, as 

above described, and each of these members is a 
substantially planar metallic member having a 
single slot extending therethrough, each slot hav 
ing an area comparable to the area of the planar 
portion of the anode elements 2 and 3. These 
slots permit electrons to pass from the cathode 4 
to the anode halves 2 and 8. The planar portions 
of members and 8 are of rectangular shape, as 
are the slots. Member 7 is mounted parallel to, 
adjacent, but spaced from, anode element 2, while 
member 8 is mounted parallel to, adjacent, but 
spaced fron, anode element 3; therefore, members 
7 and 8 also lie in parallel planes which are paral 
lel to the minor transverse axis of bulb f. Mem 
bers and 8 are mounted between cathode 4 and 
the corresponding anode elements 2 and 3, so that 
said members are in the path of the electrons be 
tween said cathode and anode elements. Mem 
bers and 8 are mounted and supported by the 
supporting members 9 and Q, and similarly to 
anode elements 2 and 3, have integral planar tab 
portions which extend or project beyond members 
9 and f, through suitable apertures provided in 
said supporting members. Between said support 
ing members, the two vertical side edges of each 
of the grid members 7 and 8 are bent inwardly 
substantially at right angles to the planar, or 
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main body portion of each of said elements for a 
short distance, as shown in Fig. 2, in order to in 
crease the rigidity of said members. 
An open-ended trough-shaped or channel 

shaped metallic member 4 has its base bearing 
on the upper surface of supporting member 9 and 
has its right-hand vertical wall rigidly secured, as 
by welding, to the upwardly-projecting tab por 
tion of member T. Member 4 acts as a shield, to 
reduce or minimize the capacitance between the 
control grid 5 and the anode element 2; this 
member also helps to support member 7 in posi 
tion. A similar trough-shaped member 5 has its 
base bearing on the upper surface of member 9 
and has its left-hand vertical wall welded to the 
upwardly-projecting tab portion of member 8. 
Member 5 acts as a shield between grid 5 and 
anode element 3 and also helps to support mem 
ber 8 in position. These shield members 4 and 
5 need be provided only if the tube is to be used 

for radio-frequency signals, and may be omitted 
if the tube is to be used for audio-frequency sig 
nals, in which case the upper ends of members 7 
and B may be maintained in position by bending 
over the upwardly-projecting tabs thereof or by 
welding a stop member to such tabs above sup 
porting member 9. 
The grids 5 and 6 are wound and supported up 

on grid side rods 6-6 and T-f7, respectively. 
These four grid side rods are aligned along the 
minor transverse axis of the bulb, as shown in 
Fig. 2, and project through perforations or aper 
tures in the upper supporting member 9 and 
through correspondingly positioned and spaced 
perforations or apertures in the lower supporting 
member f0. The grids 5 and 6 are of flattened 
tubular construction, as shown in Fig. 2, and said 
grids have a common longitudinal axis, the major 
transverse axes of said grids lying in a common 
plane which also includes the minor transverse 
axis of bulb f; the common longitudinal axis of 
these grids is collinear with the axis of filament 4. 

Since the major transverse axes of the grids 5 
and 6 lie along the minor transverse axis of the 

45 bulb, which bulb axis is very short, there is only 
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a very limited space available for the grids of the 
tube, since the side rods of the two grids must 
be spaced not less than a certain minimum dis 
tance from each other, for insulating purposes. 
In a pentode, there must necessarily be three 
grids, and in the above arrangement of tube ele 
ments there is no room for a wound suppressor 
grid, so that in a flat-bulb construction of the 
present type the slotted members T and 8 de 
scribed above are used for the #3 grid in place of 
a wound grid. 
By arranging the elements as above described, 

with the major transverse axis of control grid 5 
and the plane of anode elements 2 and 3 both 
lying in the direction of the minor transverse axis 
of the bulb f, the interellectrode spacing between 
the said grid and the said anode elements will be 
measured along the major transverse axis of the 
bulb, thus enabling said interellectrode spacing or 
distance to be increased as compared to prior 
structures, thereby lowering the grid-plate capac 
itance in tubes of flat-bulb construction; this is 
an important advantage of the construction of 
this invention. 
The filamentary cathode 4, which may have an 

electron-emissive coating thereon, is connected 
at its upper end to one end of a conducting coil 
Spring 3, which is coiled around a horizontal 
support bar 9, the opposite end of said spring 

75 being welded to the upwardly-projecting tab of 
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member T. Support bar extends substantially 
parallel to the minor transverse axis of bulb , 
and is in turn supported in position by a vertical 
support rod 20, the upper end of which is welded 
to the rear end of bar 9 and the lower end of 
which is welded to the right-hand vertical wall 
of shield member . 
A cross plate 2 is welded to the downwardly 

projecting tab of slotted grid member , and one 
leg of an L-shaped metallic bracket 22 is welded 
to said cross plate, the opposite leg of said bracket 
extending outwardly from plate 2 to the right 
to the longitudinal center-line of bulb . The 
lower end of flament 4 is welded to the upper 
end of a central lead-in conductor 28, which is 
in turn welded, near its upper end, to the out 
wardly-extending leg of bracket 22. Thus, the 
upper end of flament 4 is secured to grid men 
ber 7 and the lower end to grid member 8. Said 
filamentary cathode passes through two sub 
stantially triangular slots 24 and 2, respectively, 
formed, one in the upper and one in the lower 
supporting member, and by the tension exerted 
thereon by said spring , said flamentary cath 
Ode is maintained in the apices of said two trl 
angular slots. 

It will be seen, from the above, that the flament 
4 is supported or anchored by the slotted sup 
pressor grid members 7 and , thus eliminating 
the special space-consuming flament supporting 
members necessary in the prior constructions. In 
tubes of this type, which may for example have 
an overall maximum bulb length on the Order of 
1A inches, a maximum major external dimension 
on the order of 0.385 inch, and a maximum minor 
external dimension on the order of 0.285 ach, 
any design which will save space by eliminating 
extra supporting members is very advantageous. 
A lead-in conductor 2 for the anode elements 

2 and 3 is welded to the downwardly-projecting 
tab of anode element , a lead-in conductor 2 
for grid 6 is welded to one of the side rods of 
said grid, the rod 7 at the right in Fig. 1 for 
example, a lead-in conductor 2 for grid S is 
welded to one of the side rods 6 of said grid, 
the rod 6 at the left in Fig. 1 for example, and 
a lead-in conductor 29 for the upper end of the 
flament and for grid member is welded to an 
enlarged tab 30 in turn welded to the downwardly 
projecting tab of member 7, the lead-in conductor 
23 being welded to grid member and the lower 
end of the flament, as stated above. All of these 
lead-in conductors are sealed through a flat press 
S formed externally of the bulb at the base of 
the latter. The electrode assembly is thus re 
tained in place within said bulb and the re 
quired external electrical connections are pro 
vided for the various electrodes. Leads 2 and 
28 maintain grids 6 and 5, respectively, in position 
in the supporting members 9 and 0. 
The suppressor grid of a pentode, in order to 

perform its intended function of reducing sec 
ondary-emission effects, is ordinarily connected 
to the cathode of the tube. In the device of this 
invention, it will be seen that both grid members 
T and 8 are connected to the cathode , as desired, 
but grid member T is connected to the upper end 
of the cathode, while grid member 8 is connected 
to the lower end of the cathode. In other words, 

- member T is used as the flament return and 
member 8 is connected to the lower end of the 
filament. This means that the two members 
and B will be operated at slightly different poten 
tials, the difference of potential between said 
members being the voltage drop in the filament . 
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6 . 
Bowever, it has been found that this difference of 
potential makes no appreciable difference in the 
tube characteristics, both members T and B func tioning effectively as suppressor grids. 
From the above description, it will be. seen 

that conductor 2 is the anode lead, conductor 2 
is the screen or #2 grid lead, conductors 2 and 
2 constitute leads for the flament circuit, and 
conductor 2 is the control or #1 grid lead. 
Of course, it is to be understood that this inven 

tion is not limited to the particular details as de 
scribed above, as many equivalents will suggest 
themselves to those skilled in the art. It is 
accordingly desired that the appended claims be 
given a broad interpretation commensurate with 
the scope of this invention within the art. 
What is claimed is: 
1. An electron-discharge device, comprising an 

evacuated bulb, upper and lower spaced support 
ing members of insulating material inside said 
bulb, a pair of similar eccentrically-located op 
positely-disposed metallic electrode members 
mounted at their upper and lower ends, respec 
tively, in said upper and lower supporting mem 
bers, said electrode members having integral por 
tions projecting above the upper supporting men 
ber and below the lower supporting member 
through apertures provided therein, a flamen 
tary cathode passing substantially centrally of 
said bulb through aligned apertures in said sup 
porting members to points beyond the sane, 
means securing and electrically connecting the 
upper end of said flament to the upwardly-pro 
jecting portion of one of said electrode members, 
means securing and electrically connecting the 
lower end of said flament to the downwardly 
projecting portion of the other of said electrode 
members, and a pair of anode elements mounted 
in and between said supporting members, one of 
said anode elements being positioned on the side 
opposite from the cathode of each of said elec 
trode members. 

2. An electron-discharge device, comprising an 
evacuated bulb, upper and lower spaced support 
ing members of insulating material inside said 
bulb, a pair of similar eccentrically-located oppo 
sitely-disposed planar metallic electrode mem 
bers mounted at their upper and lower ends, re 
spectively, in said upper and lower supporting 
members and lying in parallel planes, said elec 
trode members having integral portions project 
ing above the upper supporting member and be 
low the lower supporting member through aper 
tures provided therein, a flamentary cathode 
passing substantially centrally of said bulb 
through aligned apertures in said supporting 
members to points beyond the same, means se 
curing and electrically connecting the upper end 
of said flament to the upwardly-projecting por 
tion of one of said electrode members, and means 
securing and electrically connecting the lower 
end of said flament to the downwardly-project 
ing portion of the other of said electrode men 
bers. 

3. An electron-discharge device, comprising an 
evacuated bulb, upper and lower spaced support 
ing members of insulating material inside said 
bulb, a pair of similar eccentrically-located op 
positely-disposed metallic grid members mounted 
at their upper and lower ends, respectively, in 
said upper and lower supporting members, said 
grid members having integral portions project 
ing above the upper supporting member and be 
low the lower supporting member through aper 
tures provided therein, a flamentary cathode 
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passing substantially centrally of said bulb 
through aligned apertures in said supporting 
members to points beyond the same, a pair of 
similar anode elements mounted in and between 
said supporting members, one of said anode ele 
ments being positioned on the side opposite from 
the cathode of each of said grid members, each 
of said grid members having a slot therethrough 
of a size of the same order, as the area of one 
of said anode elements, means securing and elec 
trically connecting the upper end of said fla 
ment to the upwardly-projecting portion of one 
of said grid members, and means securing and 
electrically connecting the lower end of said fla 
ment to the downwardly-projecting portion of 
the other of said grid members. 

4. An electron-discharge device, comprising an 
evacuated bulb, upper and lower spaced support 
ing members of insulating material inside Said 
bulb, a pair of similar eccentrically-located oppo 
sitely-disposed planar metallic electrode men 
bers mounted at their upper and lower ends, re 
spectively, in said upper and lower supporting 
members, said electrode members having inte 
gral portions projecting above the upper support 
ing member and below the lower supporting 
member through apertures provided therein, a 
filamentary cathode passing substantially cen 
traliy of said bulb through aligned apertures in 
said supporting members to points beyond the 
same, a pair of similar planar anode elements 
mounted in and between said supporting men 
bers, one of said anode elements being positioned 
on theside opposite from the cathode of each of 
said electrode members, said electrode members 
and said anode elements all lying in parallel 
planes, means securing and electrically connect 
ing the upper end of said flament to the up 
wardly-projecting portion of one of said elec 
trode members, and means securing and electri 
cally connecting the lower end of said filament 
to the downwardly-projecting portion of the oth 
er of said electrode members. 

5. An electron-discharge device, comprising an 
evacuated bulb, upper and lower spaced support 
ing members of insulating material inside said 
bulb, a pair of similar eccentrically-located op 
positely-disposed planar metallic grid members 
mounted at their upper and lower ends, respec 
tively, in said upper, and lower supporting mem 
bers, said grid members having integral portions 
projecting above the upper supporting member 
and below the lower supporting member through 
apertures provided therein, a filamentary cath 
ode passing substantially through aligned aper 
tures in said supporting members to points be 
yond the same, a pair of similar planar anode 
elements mounted in and between said support 
ing members, one of said anode elements being 
positioned on the side opposite from the cathode 
of each of said grid members, each of said grid 
members having a slot therethrough of a size 
of the same order as the area of one of said 
anode elements, said grid members and said 
anode elements all lying in parallel planes, means 
securing and electrically connecting the upper 
end of said flament to the upwardly-projecting 
portion of one of said grid members, and means 
Securing and electrically connecting the lower 
end of said flament to the downwardly-project 
ing portion of the other of said grid members. 

6. An electron-discharge device, comprising an 
evacuated bulb, upper and lower spaced support 
ing members of insulating material inside said 
bulb, a pair of similar eccentrically-located oppo 
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sitely-disposed planar netafe electrode men 
bers mounted at their upper and lower ends, re 
spectively, in said upper and lower supporting 
members and lying in parallel planes, said elec 
trode members having integral portions project 
ing above the upper supporting member and be 
low the lower supporting member through aper 
tures provided therein, a filamentary cathode 
passing substantially centrally of said bulb 
through aligned apertures in said supporting 
members to points beyond the same, means se 
curing and electrically connecting the upper 
end of said flament to the upwardly-projecting 
portion of one of said electrode Enenbers, means 
securing and electrically connecting the lower 
end of said flament to the upwardly-projecting 
ing portion of the other of said electrode men 
bers, and an anode structure having portions 
positioned on the sides opposite fron the cath 
ode of each of said electrode embers. 

... An electron-discharge device, comprising an 
evacuated bulb, upper and lower spacing sup 
porting members of insulating material inside 
said bulb, a pair of similar eccentrically-located 
oppositely-disposed planar metallic electrode 
members mounted at their upper and lower ends, 
respectively, in said upper and lower supporting 
members and lying in parate panes, said elec 
trode members having integral portions project 
ing above the upper supporting member and be 
low the lower supporting member through aper 
tures provided therein, a flamentary cathode 
passing substantially centrally of said bulb 
through aligned, apertures in said supporting 
members to points beyond the same, means secur 
ing and electrically connecting the upper end of 
said flament to the upwardly-projecting portion 
of one of said electrode members an angular 
bracket member securing and electrically con 
necting the lower end of said flament to the 
downwardly-projecting portion of the other of 
said electrode members, and an anode structure 
having portions positioned on the sides opposite 
from the Cathode of each of said electrode men 

S bers. 
8. An electron-discharge device, comprising an 

evacuated envelope, a plurality of electrodes sup 
ported in said envelope, said electrodes including 
a flamentary cathode, a pair of grid elements 

0 disposed on opposite sides of said flament, a 
control grid structure disposed between said 
Cathode and said grid elements and an anode 
structure disposed beyond said grid elements, 
said grid elements being insulated from one 

is another, one end of said cathode being secured 
and electrically connected to an adjacent portion 
of one of said grid elements, the opposite end of 
said Cathode being secured and electrically con 
nected to an adjacent portion of the other of said 

0 grid elements. 
9. An electron-discharge device, comprising a 

flat evacuated envelope having major and minor 
transverse axes, an electron-emissive cathode 

85 supported substantially centrally of said enve 
"lope, a substantially planar anode element dis 

posed adjacent a narrow end of said envelope, a 
grid surrounding said cathode and interposed in 
the path of the electrons between said cathode 

70 and anode, said grid having an elongated shape 
transverse to said axes, the longer axis of said 
shape lying in a plane parallel to the minor axis 
of said envelope, the width of said anode being 
substantially smaller than the length of said 

75 longer axis of said grid shape, said anode also 
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lying in a plane which is parallel to the minor 
axis of said envelope. 

10. An electron-discharge device, comprising 
an evacuated envelope, upper and lower spaced 
supporting members of insulating material inside 
Said envelope, a plurality of electrodes supported 
in sadd envelope, said electrodes including a fla 
mentary cathode passing substantially centrally 
of said envelope through aligned apertures in 
Sald supporting members to points beyond the 
same, a pair of grid elements disposed on opposite 
sides of said flament and mounted at their upper 
and lower ends, respectively, in said upper and 
lower supporting members, a control grid struc 
ture disposed between said cathode and said grid 
elements and an anode structure disposed beyond 
said grid elements, said grid elements being in 
Sulated from one another by said supporting 
Inembers, one end of said cathode being secured 
and electrically connected to the upwardly-pro 

10 
jecting adjacent portion of one of said grid ele 
ments, the opposite end of said cathode being 
secured and electrically connected to the down 
wardly-projecting adjacent portion of the other 

5 of said grid elements. 
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