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1 
This invention relates to electrical apparatus, 

and more particularly to improved ways and 
means for electrically insulating metal parts and 
the like. The invention is of special interest in 
the manufacture of devices incorporating elec 
trically insulated connecting elements such as 
electric discharge tubes, insulated connecting as 
semblies and the like. 

It is an object of the present invention to facil 
itate the manufacture of insulated parts and to 
obtain insulated parts having improved charac 
teristics. 

It is another object of the invention to improve 
the bonding of insulating material to metal, and 
particularly, to provide improved metal to glass 
seals. 

It is a further object of the invention to facile 
itate the predetermined physical alignment of 
parts to be insulated. 
Another object of the invention is to improve 

the manufacture of devices incorporating elec 
trically insulated connecting elements, such as 
electric discharge tubes, insulated connecting as 
semblies and the like, by reducing the time and 
cost of such manufacture and simplifying the 
procedures involved therein. , 
A further object of the present invention is to 

provide electric discharge tubes and other de 
vices incorporating electrically insulated con 
necting elements distinguished by ruggedness of 
construction, simplicity and low cost. 
Another object of this invention is to provide 

new methods for making bases for electric dis 
charge tubes facilitating the manufacture there 
of and resulting in an improved product. 

Still another object of the invention is to pro 
vide improved electric discharge tubes facilitat 
ing the insulation of some of the electrodes, 
and the connection of others of the electrodes. 
A still further object of the invention is to 

provide improved electric discharge tubes having 
a shield surrounding and screening the base pins 
arranged integral with the tube base. 
Yet another object of the invention is to pro 

vide improved electric discharge tubes facilitating 
the support of the electrode assembly and the at 
tachment of base pins and locating keys. 
A further object of the invention is to provide 

improved insulated connecting assemblies made, 
for example, from a continuous piece of metal. 
in a simple operation. 
Another object of the invention is to provide 

improved insulated connecting assemblies where 
in connectors for the individual connecting ele 
ments are made simultaneous with the insulation 
thereof. i. . . 
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Other objects, and the manner in which the 
same are attained, will appear from the follow- 
ing description: 

Electrically insulated parts and devices incor 
porating electrically insulated connecting ele 
ments such as electrical discharge tubes, insu~ 
lated connecting assemblies and the like hereto 
fore were made by various methods which, in in 
dustrial practice, were found to be quite time 
consuming, complex and costly so that methods 
of manufacturing such parts and devices more 
simply, more cheaply and more speedily, for a 
long time have been a desideratum in the elec 
trical arts. 
In the manufacture of electric discharge tubes, 

for example, it is common practice when making 
the stem or base oflthe tube to seal metal lead 
Wires in glass tubing or in a glass disk. in most 
cases it is necessary to cement a cap of metal or 
some insulating material, such as Bakelite, over 
this stem to protect the lead-in wires from break 
ing and to form a ?rm support for the base pins 
and other contact or mounting elements. 
The present invention contemplates to elimi 

nate the above-mentioned and other time-con 
suming complex and costly procedures and to 
manufacture electrically insulated parts and de 
vices incorporating electrically insulated con 
necting elements, such as electric discharge tubes, 
insulated connecting assemblies and the like, by 
providing a plate or disk of metal, ‘such as copper, 
copper-plated steel, Kovar or any other conven 
ient metal, forming a depression in such metal. 
disk or plate, ?lling this depression with insulat 
ing material, such as powdered glass, for exam 
ple, or in cases where no hermetic seal is re 
quired, Bakelite or similar insulating material, 
sintering the glass or curing the other insulat~ 
ing material whereby to effect a seal or bond 
with the metal, and removing the bottom of the 
depression so an insulating zone is created which 
is surrounded by the metal of the plate or disk 
thus treated. If the depression takes the form 
of a groove or channel, for example, surrounding 
a part of the metal plate or disk, this part is in 
sulated from the remainder of the plate or disk 
by the strip of insulating material embedded in 
the open depression,‘ groove or channel remaining 
after removal of the bottom thereof. 
While in the case of glass, sintering establishes 

a perfectly air-tight metal-to-glass seal, and in 
certain other instances Bakelite and other in 
sulating materials, after having been cured, are 
bonded to the metal in a ?rm bond, nevertheless, 
when Bakelite and other non-vitreous insulating 
materials are used, the invention contemplates 
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to so shape the depression. groove or channel 
pressed in the metal as to support the insert of 
insulating material which, after the removal of 
the bottom of the depression and the adjacent 
portion of the insulating insert, assumes the 
shape of a rivet so as to be ?rmly structurally 
supported; in the open ldepressioncor groove, 01‘ 
truncatedlchannel. 
The invention contemplates further to form in 

the metal plate or disk, simultaneously with the, 
forming of the aforenote-d depression, contact or 
mounting elements such as the base pinsiorv'locat 
ing keys of electric discharge tubes, or in place 
of these elements proper, connecting portions 
whereby to attach these elementsto;= the‘smejtali 
plate or disk, by pinching, soldering, welding or 
the like operations, or in the case of insulated 
connecting assemblies, for example,to cut, press 
or stamp lugs or other connector members from 
or in the metal disk, plate or sheet whereby to I; 
attach the wires leading to individual connect~ 
ing elements. 
‘The formation on the metal disk or platev de-. 

signed as a base for electric discharge tubes, of 
bent down circumferential ?ange portions acting 
as side screening shields for the base, pins and 
the like, is also within the province of the inven~ 
tion, as. is a construction wherein the metallic 
base plate or disk isv integral with the metallic 
envelope of an electric discharge tube the top 0 
of Which is open and is sealed. by welding or other 
wise sealing thereto a metal or glass cover. 
In the drawing accompanying this speci?ca 

tion and forming part thereof, several.embodi 
ments of the invention are illustrated diagram 
matically by way of example, but: I..wish it to be 
understood that I do not. desire tobe limited to 
the exact details of construction, design or meth 
ods shown and described as numerous. modi?ca 
tions within the scope of: the appendedclaims 
may occur to a person skilled inwt'he art. 

In’ the drawings, 
Fig. 1 shows, in diagrammatic cross-section, 

part of a base plate or disk having-a depression 
formed-in it; 

Fig. 2 shows,in section, thedepression of- Fig. l 
?lled with insulating material; 

. Fig. 3 illustrates, in cross-section, theinsulating 
insert remaining after fusion‘ of.- the insulating 
material with the base. materiaband- removal of 
the bottom of the depression. 

Fig. 4 is a diagrammatic .plan viewcof. aabase 
for an electric discharge tube incorporating in 
sulating elements according toFig. 3; 
»Fig. 5 is a cross-section takenonlines 5-—5 of 

Fig. 4; 
Fig. 6 shows, in cross-section,.a modi?cation of 

the tube base shown, in. Fig. ‘5, involvingside 
shielding. of the/base pins; 

1 Fig. 7 is a. plan- view ofanothermodi?cation of 
a tube base; 

Fig. 8 is a cross-section. taken on..lines13-.-8 
of Fig. 7; 

Fig. 9 shows, in cross-sectiomarmodi?cationof 
a detail of Fig. 7 involving a blanked basepin; 

Fig. 10 shows, incross-sectioni another modi» 
?cation of a blanked basepin; 

"- Fig. 11 shows, in crossesection,.anothenmodi 
?cation of a detail of‘ Fig. 7 involving'a separate 
base pin; 

Fig. 12 is a diagrammatic. bottom: view‘of» an-‘ 
other modi?cation oia tubebase involving con 
centric and radial channels; 
.F'ig. 13<is av perspectiveshowingwof 'another 

modi?cationinvolving. a tubebase having a cir 
cumferentialv channel; . 
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4 
Fig. 14 shows a vertical cross-section of the tube 

base shown in Fig. 13; 
Fig. 15 shows, in diagrammatic cross-section, 

an electric discharge tube incorporating a tube 
base according to the invention which is provided 
integral with the envelope and mounts an elec 
trode assembly; 
Fig. 16 illustrates, in diagrammatic top view an 

insulated connecting assembly being another em 
bodiment of the invention; 

Fig. 17 is a perspective showing of a detail of 
- Fig.‘ 16; 

Fig. 18 shows, in diagrammatic cross-section, 
‘a. channel pro?le particularly adapted for use 

" with non-fusing insulating material; 
Fig. 191 shows the channel of Fig. 18 ?lled with 

insulating material; 
‘Fig. 20 shows the ?lled channel of Fig. 19 with 

the. bottom removed; 
Fig. 21 illustrates a modi?cation of a channel 

section involvingprojecting bottom portions; 
Fig. 22 shows, the channel section of Fig. 21 

with the projecting bottom portions removed so 
as to leave a center strip for grounding purposes; 

Fig. .23 shows, in diagrammatic top View, one 
of the connecting elements of Fig. 16 with con 
necting lugs formed therein, for example, at the 
time the channels are formed in the strip; and 

Fig. 24 shows, in perspective, the connecting 
element of Fig. 23 with the connecting lugs bent 
at right angles to the surface of the element. 

Referring now to the drawings, and ?rst to 
Figs. 1 to 3, a base plate or disk I is shownv to 
have formed in it, by pressing, stamping or any 
other conventional method, a depression 2. As 
shown in Fig. 2 this depression is ?lled with in 
sulating material 3, such as powdered glass, for 
example, and in the preferred embodiment of the 
invention, is then heated, for example by. high 
frequency current, to fuse the insulating material 
with the material of the base plate to form an air 
tight, hermetic seal. 
Once the seal is formed, the bottom of the 

depression 2 is removed, for example, by grinding 
so the wall 2’ of the depression encloses the fused 
portion 3' of the insulating material. This por 
tion. 3’. constitutes an insulating zone within the 
metal. In the case of a small circular depression 
and a bottom-shaped insulating portion resulting 
from the afore-described treatment thereof, a 
conductor such asa lead-wire (not shown) may 
be. passed through the portion 3’ in a known man 
ner, to be insulated from the metal plate or disk 
I . In case the depression is formed as a channel 
or groove separating parts i’ and l" of the bare 
plateor disk, the portion 3' within the truncated 
channel walls 2' bars any electrically conductive 
connection between parts i’ and !" of the base 
plate, thus acting as an effective electrical in 
sulating . agent therebetween. 

This. basic concept of the invention-?nds a 
variety of applications in the electrical arts. One 
of the most important applications of the inven 
tion is. to the manufacture of electric discharge 
tubes. 
Referring, now to Figs. 4 and 5, these show a 

base for electric discharge tubes including a base 
plate or: disk l, a locating key d provided, for 
example, integral with the base plate. l by press 
ing, stamping or any other forming method, base 
pins 5 provided, for example, integrahwith the 
base plate or disk i, and truncated channels 8 
containing fused insulatingmaterial 3’ surround 
ing each. base pin 5. At itscircumference or edge, 
the base disk or plate 5 terminates in a ?ange 
portion 1 which may be provided integral with, or 
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else may be attached to, the tube envelope (not 
shown in Figs. 4 and 5) in a manner outlined 
below in detail. 
As shown in Fig. 6, the upwardly extending 

?ange portion ‘I on the base disk I may be re 
placed by a downwardly extending ?ange portion 
8 serving as a side shield for the base pins 5. 
A modi?cation of a tube base according to the 

invention is shown in Figs. '7 and 8. Here the 
base is formed of a disk portion 9, a locating key 
I0 provided in the portion 9, rectangular chan 
nels II surrounding the base pins I2, and a pc 
ripheral channel I3, the channels II being ?lled 
with insulating material I4 prior to removal of 
their bottom portions while the channel I3 may 
or may not be treated in a similar manner. Once 
the bottoms of the channels are removed, the re 
maining strip of insulating material insulates the 
base pins 12 relative to the base disk 9 in the 
manner described above with reference to Figs. 
1 to 6. 

It will be noted that in the embodiments of the 
invention described thus far, the base pins (5 
or I2) were provided integral with the base disk 
(I or 9). Figs. 9 and 10 illustrate additional 
examples of blanked base pins, the former, Fig. 
9, showing a base pin I5 extending from the base 
disk I6 by way cf a step-shaped channel portion 
I? which, after insertion of insulating material 
It followed by heating and fusion of the seal, is 
ground down to the step-portion, leaving the base 
pin ?rmly embedded in the insulating material; 
whereas the latter, Fig. 10, shows a base pin I9 
extending from the base disk 20 by way of a 
channel 2| of substantially triangular shape, the 
triangle b ing truncated by removal of the chan 
nel bottom after heating and fusion of the in 
sulating material 22 with the metal of the base. 
The sloping shape of the bottom part of the base 
pin I9, and the wedge shape of the insert of in 
sulating material 22, lend added mechanical 
strength to the seal. 
As illustrated in Fig. 11, the base pins also 

may be provided separate and attached to the 
base disk. As shown in Fig. 11, the base disk 
23 is formed with a ?anged channel portion 24 
to which a corresponding flange 25 of the base 
pin 26 is attached, for example by soldering, 
welding or in any other convenient manner, the 
channel being ?lled with insulating material 21 
and, after heating and fusion, the bottom of the 
channel 24 is removed in the manner described 
above with reference to the preceding ?gures of 
the drawings. 

Fig. 12 illustrates a modi?cation of a tube 
base according to the invention which is dis 
tinguished ‘by a series of concentric channels in 
terconnected by radial channels so the whole of 
the base disk is subdivided into segments, all 
insulated relative to one another, to the circular 
center portion and to the marginal portion of the 
base disk. As shown in Fig. 12, thebase disk 30 
has provided in its center a locating key 3i which 
is surrounded by a circular channel 32 concen 
tric with the base disk 30. Radial channels 33 
extend radially from the concentric channel 32 
toward the marginal portion of the base disk 30 
where they open into a second circular concen 
tric channel 34. 
The channels 32, 33, and 34 are ?lled with in 

sulating material 35, heated and truncated in 
the above-described manner so as to constitute 
effective insulating portions subdividing the base 
into a number of segments 30 mounting the base 
pins 31. While six such insulated segments 
have been shown in the drawing, it is readily 
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6 
seen that by providing a greater number of ra~ 
dial channels and correspondingly reducing the 
area of the segments, a materially larger num 
ber of individual insulated segments may be pro 
vided. 

Figs. 13 and 14 illustrate another and par 
ticularly important modi?cation of a tube base 
according to the invention which is distinguished 
by particular simplicity and economy. Here the 
base is provided as a dished member IOI which 
is pressed, stamped or otherwise formed to have 
its top broken up in a number of individual seg 
ments, alternate segments I02 extending flat 
to a center opening, I03 wherein to mount 
a locating key i018, while the segment generally 
indicated at I05, located between any two 
segments I02, are formed to have a circum 
ferential channel portion I06 and extending 
therefrom, an upwardly directed connector por 
tion I01 and a downwardly extending connector 
portion I08. The segments I02 include cut-out 
parts I09 located in the vicinity of the adjacent 
channel portions I06 to avoid contact therewith. 
The dish-shaped interior of the base member 

IIJI is ?lled with insulatingly material IIO such 
as glass which by heating, for example, is bonded 
to the metal and which fills the openings I I I re 
maining after deformation of the segments I35, 
so as to form a hermetic seal with the metal of 
the base member IOI. 

In accordance with the basic concept of the 
invention, the bottom parts of channels I06 are 
now removed, for example, by grinding, leaving 
the truncated channel indicated at II2 from 
which extend, entirely insulated from other parts 
of the base member IiiI, the upper and lower 
connector elements I07 and I08, respectively. 
The electrode assembly and the base pins may 
be attached to these connector elements in any 
convenient manner, such as by welding, solder 
ing or similar procedure. 

Fig. 15 illustrates an electric discharge tube 
incorporating a base according to the present in 
vention, showing particularly the manner in 
which the electrode assembly is mounted on the 
base. The base 40 includes a locating key M, 
base pins 42 and channels 44 insulating the base 
pins. The envelope portion 45 is provided in 
tegral with the tube base 40; the envelope por 
tion 45 is open at the top‘ where it terminates in 
a ?ange 46, the envelope being closed by means 
of a flat plate or disk 41 of metal or glass, for 
example, resting on the ?ange ‘48 and sealed 
thereto by soldering, welding, fusion or any other 
suitable sealing procedure. The electrode as 
sembly generally indicated at 48 is mounted on 
the tube base 40 by means of a supporting rod 
49 mounted in the locating key III by soldering, 
for example, and supporting rods 50 mounted in 
the base pins 42 by pinching, soldering or any 
other convenient mounting method. 
The several types of bases for electric dis 

charge tubes incorporating the insulating chan 
nels according to the present invention facilitate 
materially the mass-production of electronic 
tubes in simplifying production methods, re 
ducing the time and cost of manufacturing op 
erations, speeding up the assembly and result 
ing in enhanced, uniform and rugged products 
adaptable for the diverse types of electronic 
equipment on the market. 
The basic concept of the invention may be ap 

plied With advantage to the manufacture of in 
sulted connecting assemblies having a number of 
connecting elements separated by insulating mat 
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Figs. 16 and 1'1illustrateaconnecting assembly 
according to the invention which/comprisesaa 
metal plate, 5! wherein truncatedlchannels'i 52cm 
closing insulating material 53 are -formed,‘=for 
example, by pressing, heating and grinding in 
the manner outlined above. The system of chan 
nelsv 52 defines connecting elements» 5Q which-‘are 
insulated from one another by ‘means of the strips 
of insulating material‘ 53. 
In cases where the connecting assembly is to 

be air-tight a vitreous material such as powdered‘ 
glass, for example, is preferred which upon-heat 
ing, for-example by meansof high-frequency. cur-, 
rent, is fused to the metal of the vchannel walls 
to form a hermetic seal. 

Insulating materials other than vitreous‘ may 
be employed, particularly if ‘no hermetic seal‘ is 
required. Plastics such as Bakelite or other 
arti?cial resins may be used, for example. 

Insulating materials which ‘do not form a ?rm . 
bond‘ with metal may render it‘ desirable‘ to so 
shape the profile of the channels that after fu 
sion of the-insulating material and removal of 
the channel bottoms, the truncated‘channels‘will 
?rmly support the strip of insulating material. 
An embodiment of the invention designed for in 
sulating materials not at all, or not readily fusible 
to metal, is shown in Figs. 18 to 20 where 55‘ de 
notes part of a metal plate, ‘5% the vchannel 
pressed or otherwise provided in‘ plate 55,51 the - 
insulating material such‘ as powdered arti?cial 
resin, for example, filled into the channel 56, 
and 5B’ and 51’ respectively, indicate‘ the walls 
of the truncated channel and the somewhat rivet 
shaped portion of insulating material, resulting - 
from heating of the insulating vmaterial to fuse 
the same into a. coherent mass, and from sub 
sequently removing the bottom of the channel 
as outlined above. It is apparent‘ that the rivet 
shaped portion 57' of insulating material is ?rmly 
mounted in the truncated channel section‘ 56’. 
At times it is desirable'not only to separate 

adjacent contact elements by insulation, but 
moreover to arrange a ground connection between 
the elements thus separated. A structure of this 
kind is obtained in a simple manneraccording to 
the invention which contemplates in a case‘ of 
this kind, as illustrated in Figs. 21 and 22, to pro 
vide in‘ the metal base ‘?ll. a channel having side 
walls ?l, marginal projections 62 and a reen 
trant center portion 63. After the filling oflthe 
channel with insulating material 54 ‘and the 
subsequent heating and fusion thereof, thefpro 
jecting channel portions 62 are removed, for 
example by grinding, leaving the side-walls M of 
the channel and positioned therebetween and 
separated therefrom by strips M’ of insulating 
material, the center portion 63 which is con 
nected to ground. 
The connecting elements shown at 54 in ‘Figs. 

16 and 17 commonly are required to be provided 
with some means for attaching‘wireaconduc 
tors, electrodes or the like. The invention? cone 
templates to provide for this purpose, lugs or 
similar connectors by pressing, stamping or 
otherwise forming a corresponding part orparts. 
of each connecting element simultaneously with 
the pressing, stamping‘ or_ similar forming cfithe 
channels in the metal base, so as‘ towobtain both 
the channelsand the'connectors or‘lugsiinta 
single, uniform operation. 
‘As shown‘ in ‘Figs. 23 and 24,'the contactele 

ments ‘5d are treated,‘ at the time the channels 
(52 in~Figs. 16 and 17) are formed, to press, stamp 
or otherwise'form' in the connecting-elements two 
lug portions 65 and 6'6 which, when bent at right ‘:75, 
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angles to-»-the: elements: 54i1inuopposite, directions, 
constitute lcofnne'ctors I‘ whereby to i attach wires, 
conductors, electrodes or the like (‘not-shown). to 
the top and vbottom of-the contact elements 54, 
respectively, screws 6'! and 68 being provided in 
the lug‘ portions 65 and 66 to facilitate such at 
tachment. In place'of the lug portions ‘serv 
ing" as connectors-a hollow‘ pin may be formed 
in oriattached to each‘connecting element (open 
ing," in the latter instance, into a corresponding 
aperture made in the connecting element) so 
incoming contact,‘ for example, is-made by in 
serting .a' solid pin‘ inside the hollow pin,‘ while 
outgoing. contact, for example, is made by sliding 
another hollow‘ pin overthe ?rst named hollow 
pin (not-shown). 

It is apparent‘ from the foregoing description 
that the insulated contact assemblies and the like 
according to- the invention, by being made from a 
single ¢meta11p1ate and'by having the. insulating 
channels as Well as the connectors formed inha 
single, simultaneous manufacturing operation, 
combine theladvantages of simplicity and rugged 
ness of design with a reduction in the time and 
cost of manufacture. 
The term “truncated”v as used throughout this 

speci?cation and the'app‘ended claims in connec 
tion with a depression, groove, channel or the like 
is intended to refer'to a depression, channel, 
groove‘ etc., part of the ‘wall, usually a bottom 
part of which has been removed, so as to form 
an opening'enclosed by side walls. 

I claim: 
'1. In the‘ manufacture of electric discharge 

tubes, the ‘method of manufacturing a base 
therefor provided with a plurality of electrically 
conductive elements therein separated-from one 
another by intermediate electrically insulating 
zones, comprising the steps of forming ‘a vde 
pression in a metallic plate member, ?lling 
the ‘depression with a powdered vitreous mate 
rial, heating the powdered vitreous material to 
mold the vitreouslinaterialiin the depression of 
said metallic plate member, and removing the 
bottom of the depressed portion of- said metallic 
plate member to thereby provide electrically 
conductive elements ‘in saidybase separated by a 
zone of electrically insulating material. 

2. In the manufacture of electric ‘discharge 
tubes, the method ‘of manufacturing a-base there 
for provided with a plurality of electrically 
conductive elements therein separated from one 
another by intermediate electrically insulating 
zones, comprising the steps of forming a metal 
lic: plate with‘ the elements therein and channels 
surroundingsaid elements/?lling said channels 
with powderedeglass,‘ heating the powdered glass 
tornold the same-inwt‘hechannels of said plate 
member, and removing the bottom portions of 
said channels to thereby. interpose insulating ma 
terial between the "elements ‘and the metallic 
plate member. 

3. In thev manufasture‘of an electric discharge 
tube, the method 10f manufacturing -a base 
therefor. provided withv a. plurality‘ of, electrically 
conductive elements Jtherein separated from one 
another by intermediateelectrically insulating 
zones, comprising the steps of form-inga metal 
lic member integral with an envelope‘ and'with 
the elements therein and channels surrounding 
the‘ elements,‘ ?lling said-channels with powdered 
glass, heating the glassltomold the same in said 
channels, andrremoving the bottom portions of 
said channels to'there‘by interpose insulating 
material between‘the elements and the metallic 
‘plate member. 
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4. In the manufacture of an electric discharge 
tube, the method of manufacturing a base there 
for provided with a plurality of electrically con 
ductive elements therein separated from one an~ 
other by intermediate electricall insulating 
zones, comprising the steps of forming a metallic 
plate member with the elements therein and cir 
cumferential channels and radial channels join 
ing each of said circumferential channels, ?lling 
said channels with powdered glass, heating the 
glass to mold the same in said channels, and 
removing the bottom portions of said channels 
to thereby interpose insulating material between 
sector portions of said metallic plate. 

5. In the manufacture of an electrical dis 
charge tube, the method of manufacturing a base 
therefor provided with a plurality of electrically 
conducting elements therein separated from one 
another by electrically insulating zones, com 
prising the steps of forming a metallic plate 
member to form individual segments in the top 
thereof, forming alternate segments in said plate 
member to include a circumferential channel 
and upwardly and downwardly extending con 

10 

nector portions, ?lling said metallic plate mem 
ber including said channel portions with pow 
derecl glass, heating the glass to mold the same 
in said channels, and removing the bottom por 
tion of the channel to thereby insulate each of 
said connector portions from other parts of said 
base. 

KAREL M. VAN GESSEL. 
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