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The present invention relates to electron dis 
charge devices, and especially to miniature types 
Where the terminals are so close to each other as 
to make difficult the quick identification of each 
terminal with the connected internal electrode. 
The invention is directed to miniature devices 
each having plural identified closely spaced ter 
minals, and to a method of achieving that iden 
tification. 
In large tubes, receiving as well as transmit 

ting, it has been comparatively simple to identify 
the various terminals that extend through the 
envelope to internal electrodes. Where the tube 
size is great the relative locations of the termi 
nals are readily noted and utilized. One common 
practice with receiver types is to use a circular 
array of evenly spaced pins and to omit one pin 
or to enlarge certain pins so that the tube Will 
fit into an appropriate socket in only the cor 
rect position. Another common practice is to 
use a circular pin array and a central rod hav 
ing a lateral key to insure proper insertion of the 
tube into the socket. The bayonet form of tube 
and socket construction has also been extensive 
ly used previously, requiring a slight turn of the 
tube after inserting it into the socket. 
In the case of miniature glass-envelope tubes, 

of the order of 3% of an inch in diameter, the 
problem of identifying the several terminals by 
their relative location is a difficult One. Termi 
nals of diversified gauges of wire are undesir 
able. This problem is more difficult where many 
terminals emerge very close to each other from 
one end or header of a tube as long, flexible 
leads. The leads are mutually positioned in an 
arbitrary, often non-geometric array as deter 
mined by the construction and arrangement of 
the electrodes within the tube envelope. 

Coatings of various colors have been in use for 
identification of the several leads, somewhat as in 
the case of multiple wires in a cable. To permit 
the tubes to be soldered into their utilization 
circuits without scraping the leads, volatile coat 
ings have been used, with the result that the 
color code is often obliterated during circuit as 
sembly. Subsequent tracing of the circuits is 
greatly complicated, and this factor is a threat 
to the commercial acceptance of this type of 
tube. 
The problem of coding the terminals of mini 

ature tubes has vexed the tube industry for sev 
eral years. According to my invention a perma 
nent coded identification is provided on mini 
ature tubes by fusing colored vitreous frit to the 
envelope where the leads emerge, a distinctive 
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Color for each element. The simplicity and effec 
tiveness of this solution are its principal recom 
mendation. The invention will perhaps be better 
appreciated with its further features from the 
following detailed description of a preferred em 
bodiment and from the drawings in which 

Fig. 1 is the enlarged end view of a novel color 
coded miniature tube; and 

Fig. 2 is an enlarged lateral perspective view of 
a tube during manufacture. 

Referring now to Fig. 1 there are shown five 
leads 0, . , 2, 3 and 4 emerging from the 
bottom or header 5 of a Sub-miniature electron 
discharge device. Header 5 is of glass and is 
Sealed to the leads. The several elements repre 
Sented in Fig. 2 by mount 6, but not shown in 
dividually, are connected to leads 0 to 4. Be 
cause of the fact that header 5 is Small in diam 
eter, of the order of 3% of an inch in outside 
diameter, the leads are quite close together. They 
are normally difficult to identify with their re 
spective internal elements either by tracing them 
through the transparent glass envelope, or by 
Studying their relative arrangement. In many 
types of tubes of this Small size, the point where 
each lead emerges from the header is determined 
by the internal construction of the tube, the 
shapes and arrangement of the elements that 
form mount 6. Furthermore the leads are de 
sirably arranged to provide the mount with a 
wide-based support for resisting vibration and 
microphonics, and do not ordinarily lie on a 
straight line. 
In order to identify the elements permanently 

as an aid in circuit-tracing and to insure cor 
rect and simple replacement of tubes, especially 
where leads 9 to 4 are directly soldered into 
the utilization circuit, I have been successful in 
color-coding leads 0 to 4 by applying frit of 
distinctive colors to the header where the vari 
ous leads emerge, and fusing that frit to form a 
permanent bond with the header if not also to 
the leads. 
An excellent color-coding material for this pur 

pose is a fine colored glass powder in a glycerine 
vehicle. The glass used is usually a mixture in 
cluding a lower melting-point frit than the head 
er. It is desirable that a different color be used 
for each lead except where plural leads are con 
nected to a single electrode. The same color is 
used at the points where the leads 2 and 3 
emerge from header 5, these leads being the 
terminals of a filamentary heater for a cathode. 
Other colors are used for identifying the other 
electrodes to which leads fo, if and 4 are con 
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nected, and these in the present case are the 
plate, the control grid, and the cathode. Mani 
festly it is possible to use a transparent and 
colorless identification for one of the electrodes 
and in that event no frit need be applied. Simi 
larly it is common for a single lead to emerge 
from the envelope at the end opposite the header. 
Considering such remote location of the lead, 
no additional identification is required. 
In manufacturing miniature electron discharge 

devices of the type described, the mount assen 
bly comprising mount 6 supported on leads to 
to 4 which are sealed to header 5 is assembled 
to shell 8 of transparent glass having exhaust 
tubulation 9. This assembly is rotated opposite 
a series of preheating burners (not shown) while 
there is a short space between the shell and the 
header; or, according to another technique, no 
space at all need be allowed. After this preheat 
ing interval, to relieve cracking stresses, an in 
tense heat is applied to the edges of the shell and 
header which are to be sealed together by tan 
gential burners 20. As a further preliminary to 
this operation I apply distinctively colored frits 
to the points where the several leads emerge from 
header 45. The frit is fused by heat from the 
sealing flames, its vehicle is vaporized, and it is 
permanently bonded to the header and the lead, 
as indicated. No additional heating is required. 
The resulting color code is brilliant and resistant 
to abrasion or other obliteration. Because of the 
excellent insulating characteristic of the fused 
frit and the restricted area of application it does 
not impair the required high resistance between 
the terminals. normally afforded by the header. 
What I claim is: 
1. The method of coding closely spaced wire 

terminals of an electron-discharge tube compris 
ing the steps of applying variously colored frit in 
discrete. Spots and at the junction of the Various 
leads and the envelope of Said tube, and fusing 
the frit to establish a permanent bond to the 
envelope. 

2. The method of making an electron discharge 
device comprising the steps of assembling a shell 
to a stem having a vitreous header and closely 
spaced metal terminals Sealed therethrough, ap 
plying variously colored identifying fusible ma 
terials to said header adjacent the respective ter 
minals, and simultaneously heating said header 
for sealing it to said shell and fusing said mate 
rials to form a bond to said header. 

3. An election discharge device having an en 
velope, plural leads emerging at closely spaced 
points from said envelope, and distinctively col 
ored fused frit bonded to said envelope where the 
several leads emerge. 

4. An electron discharge device having a glass 
envelope and a number of leads emerging at 
closely spaced points from said envelope, and dis 
tinctively colored fused glass bonded to said en 
velope where each of the several leads emerge. 

5. An electron discharge device having a glass 
envelope and a number of leads emerging at 
closely spaced points from said envelope, and dis 
tinctively colored glass fused to said envelope at, 
at least some of, each of the locations where the 
leads emerge. 

6. The method of coding closely spaced wire 
terminals of an electron discharge tube having an 
evacuated vitreous envelope comprising the steps 
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of applying variously Colored frit in discrete 
areas adjacent the junction of the various leads 
and said envelope, and fusing the frit to establish 
a permanent bond to the envelope. 

7. The method of coding closely spaced wire 
terminals of an electron discharge tube having 
an evacuated vitreous envelope having said ter 
minals extending through said envelope and com 
prising the steps of applying a spot of distinc 
tively colored powdered glass adjacent the junc 
tion of each of at least Some of Said leads and 
Said envelope, and fusing the colored glass to es 
tablish a permanent bond to said envelope. 

8. The method of making an electron discharge 
device comprising the steps of assembling a shell 
to a stem having a vitreous header and closely 
Spaced metal terminals Sealed therethrough, ap 
plying small discrete spots of variously colored 
powdered glass to Said header, one adjacent each 
of Said terminals, and heating said header for 
Simultaneously sealing it to, said, shell and fusing 
said powdered glass to form a bond to said 
header. 
9. The method of making an electron discharge 

device: comprising the steps of assembling a shell 
to a stem having a vitreous header and metal ter 
minals sealed therethrough, applying discrete 
spots of variously colored powdered glass to said 
header, one adjacent each of a number of said 
terminals, and heating said header for simulta 
neously Sealing it to said shell and for fusing 
said powdered glass, to form a bond to said 
header. 

10. An electron discharge device including an 
envelope having a glass portion through which a 
number of leads emerge at closely Spaced points 
and a spot of distinctively colored fused glass 
ibonded to said glass portion adjacent each of at 
least some of the locations where said leads 
tenege. 

li. An electron discharge device including an 
envelope having a glass portion through which a 
number of leads emerge at closely spaced points 
and a spot of distinctively colored fused glass 
bonded to said glass portion adjacent each of the 
locations where said leads emerge. 

2. An electron discharge device including an 
envelope having a glass portion through which a 
number of leads emerge at closely spaced points 
and a Spot of distinctively colored fused glass 
bonded to said envelope adjacent each of at least 
Some of the locations where said leads emerge. 

13. An electron discharge device including an 
'envelope having a glass portion through which a 
number of leads emerge at closely spaced points 
and a Spot of distinctively colored fused glass 
bonded to said envelope adjacent each of the lo 
cations where said leads emerge. 
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