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Charles W. Likon, Redwood City, Calif., assignor 
to Federal Telephone and Radio Corporatioja, 
New York, N. Y., a corporation of Delaware 

Application becamber 22, 1943, Serial No. 555,268 
(C. 250-27.5) Cairns. 

1. 
This invention relates to improvements in lead 

connectors for electronic discharge devices and 
more particularly to a lead-in connector for use 
in conjunction with vacuum tubes, and the like. 
An object of this invention is to provide a new, 

intermediate connector adapted to simultaneously 
mechanically join a support or other member on 
One side of a device, with a lead or similar mem 
ber on the other side of the device, without mak 
ing any Opening through the wall of the device. 
Another object of this invention is to provide 

an intermediate connector adapted to form part 
of or be joined to the walls of a closed device, 
which mechanically joins a support, or other men 
ber on one side of the device to a lead or similar 
member on the other side of the device. 
More Specifically, it is an object of the present 

invention to form a connector which may be sealed 
to the Walls of a vacuum tube, and which simul 
taneously mechanically and electrically inter 
Connects a Support Within the tube to an external 
lead. 
These and other features of the invention will 

be best understood and appreciated from the foll 
lowing description of a preferred embodiment : 
thereof, described for purposes of illustration, 
and shown in the accompanying drawings, in 
which: 

Fig. 1 is a front elevation of an intermediate 
Connecting device, formed in accordance with the 
present invention; 

Fig. 2 is a transverse cross-sectional view taken 
along the line 2-2 of Fig. 1; 

Fig. 3 is a front elevation of one of the members 
to be connected; 

Fig. 4 is a transverse cross-sectional view taken along the line 3-4 of Fig. 3; 
Fig. 5 is a plan view of another member to be 

connected through the device of the present 
invention; 

Fig. 6 is a front elevation, partially in section, 
illustrating the application of the instant inven 
tion as a lead-in connecting device for vacuum 
tubes; 

Fig. 7 is an enlarged partial cross-sectional view 
illustrating a step in the method of forming the 
Connection according to the present invention; 

Fig. 8 is a similar cross-sectional view illus 
trating a succeeding step in the method; and 

Fig. 9 is a similar cross-sectional view ilius 
trating a further step in the method. 

in the form of connector illustrated by Way of 
example in the drawings, I have illustrated a 
Spacific form of such connector primarily adapted 
for uSe With vacuuR tubes and like devices, where 

2 
the problern of joining an external lead to an in 
terial lead, and still naiiatain a proper air-tight 
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seal, has long been of primary importance. The 
particular device according to the present inven 
tion is in the form of a generally cup-shaped 
Innejnber, seen inost clearly in Figs, 1 and 2, which 
Serves to interconnect an internal lead member 
SS with an external lead member 3. The cup 
shaped inenber 3 is preferably provided with a 
first cup-shaped extension 3 having, if desired, 
one or ri) Ore integral protuberances 8 and a fur 
their c1g-snaped extension 2 of Sinailer diameter 
having a central reentrant portion 22. 
The internal lead member 2 may be in the form 

of a relatively wide Support provided at One end 
with an opening 24 of Substantially the same 
dia Inetter as the outer diameter of the second cup 
shaped member 23, and with smaller openings 
23 adapted to receive protuberances 3, for align 
ing purposes. As illustrated, the lead member 2 
inay have bent-over edges 28 if additional strength 
is desired. 
The external lead imenber 24, as shown in Fig. 

5, may consist of a nail-like device having a shank 
38 on one end of which is integrally formed or 
attached a head 32. 
The manner in which such a device when as 

sembled, is utilized in a vacuum tube structure, is 
shown best in Fig. 6. The lip of the cup-shaped 
member may come to a knife-edge 36 for seal 
ing with a glass envelope 3 ?, the lead member 
2 extending upwardly within the tube (or in any 

other desired direction), preferably for connec 
tion with and/or as a support for an electrode or 
similar element within the tube. The lead 4 
projects radially outwardly fron one side of the 
tube and, obviously, is suitable for connection to 
or with any external device. 
The manner in which the elements ), 2 and 

54, forming the complete connection, are joined 
together is more clearly illustrated in enlarged 
views, Figs. 7, 8 and 9. In Fig. 7, there is shown 
sinnply the first assembly step, which may be 
placing of the lead member 2 on one side of the 
Cup-shaped in ember 3, with the cup-shaped ex 
tension 23 of the latter projecting through the 
Opening 24 in the fornner, and the protuberances 
S8 extending into the openings 26 for positioning 
purposes. 
The nail-shaped lead & may then be mounted 

upon a base die 38 having an opening to receive 
the shank 33 and provided with a spacing ring 40 
to raise the nail head 32 from the top of this base. 
A. Srinal arraouiat of brazing material, in the form, 
for exampie, of a disk $2 may be placed on the   
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top of the nail head 32 and the cup-shaped mem 
ber 3 inserted into the lead member 2 is then 
placed on top of the base 33 with the nail head 
32 within the cup-shaped extension 2. 
A movable die 44 containing a suitable form 

ing opening 46 is then pressed against the top 
of the cup-shaped extension 2 Squeezing the ex 
ceSS metal in this cup-shaped extension outward 
ly and downwardly over the surface of the lead 
member 2, Squeezing the latter, in turn, against 
the bottom of the cup-shaped extension 6 lying 
On the base die 38. Since, however, the outward 
movement of the metal in the cup-shaped Inern 
ber 20 is limited by the walls of the opening 63 
in the movable die 44 some of the excess metal 
will be pressed downwardly alongside and against 
the periphery of the nail head 32 with additional 
metal being Squeezed beneath the under Surface 
of the head 32, between it and the top of the base 
die 38. Thus, the nail head 32 is held between 
the botton of the now compressed cup-shaped 
member 26 and the bead 5 which is formed on 
the underside of the nail head. It was for this 
reason that the underSide of the nail head was 
spaced from the top of the base die 38 by the 
ring 40. 
When the connection is removed from the die 

it Will thus be seen that the lead member 2 is 
clamped between the outwardly distorted portion 
52 of the cup-shaped member 23 and the botton 
of the cup-shaped member 6, while the nail head 
32 of the lead 3 is also joined in this combina 
tion, as a unit, being held between the bead : 
on the one side and the inner surface of the dis 
torted cup-shaped member 2 on the other side. 
The connection may be later heated at Suitable 
temperature to braze the top of the nail head 32 
to the inside of the cup-shaped member 25 by 
fusing of the brazing material 42. 
It Will be seen that the device described is ad 

mirably Suited for forming a connection through 
the glass envelope of a vacuum tube, but ob 
Viously has application to the formation of a 
connection through any wall or partition, where 
it is desired to make a through, leak-proof con 
nection. While the use of a deformable cup 
shaped portion extending through One of the de 
vices to be connected forms an essential feature 
of the instant invention, the remaining portion 
of the internediate connector device can have 
any desired form, depending upon the nanner in 
which it is to be used. In the broader Sense, the 
remaining portion of this intermediate member 
may form the Walls of a dividing partition itself. 
While the protruding cup-shaped portion of 

the intermediate member has been shown with 
reentrant design, this formation is not necessary, 
but only provides an excess of material which 
permits the formation of the outwardly radially 
extending fange and the inwardly extending lead 
when the device is compressed. Any structure 
which provides the necessary excess material 
which Will be Sufficient to form the two joints 
upon the application of pressure Will be suitable 
for the purpose in mind. 

Accordingly, while I have described above the 
principles of my invention in connection with one 
specific application, it is to be clearly under 
stood that this description is made only by Way 
of example and not as a limitation on the Scope 
of my invention as set forth in the objects and 
the accompanying claims. - 
I claim: 
1. In an electronic discharge device, an enve 

ope, an internal lead member positioned Within 
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4. 
said envelope, said lead member having a plane 
surface portion provided with a generally cir 
cular opening therethrough, an external lead 
member having a disc-shaped portion, a metal 
cup whose closed bottom is provided with an ex 
tension protruding through and beyond the Open 
ing in Said internal lead member and on its inner 
side Surrounding said disc-shaped portion, a por 
tion of Said extension beyond Said opening ex 
tending outwardly to overlap part of the plane 
surface of Said internal lead member, and an 
Other portion of said extension extending in Waird 
ly to overlap part of the disc-shaped portion of 
said external lead member so as to attach said 
lead members to said metal cup, and means seal 
ing the lip of Said metal cup to an opening in said 
envelope. 

2. The combination according to claim 1, in 
combination with further means rigidly connect 
ing the inside of the closed botton to the adja 
cent side of said disc-shaped portion. 

3. The combination according to claim i, in 
which Said extension is cup-shaped and the bot 
ton of Said cup-shaped extension is formed with 
one or more protuberances positioned radially 
outwardly from Said cup-shaped extension, and 
openings in Said internal lead member receiving 
Said protuberances. 

4. Tin an electronic discharge device, an en 
velope, a metal cup sealed over an opening of 
said envelope, said metal cup encircled by a first 
lead meinber and Surrounding a Second lead 
member, the closed boton portion of said metal 
cup overlapping said first lead theinber, and 2. 
part of the bottom portion of said cup overlap 
ping said second lead member to attach. Said first 
lead member to the outside of said metal cup 
and said second lead rember to the inside Of Said 
metal Cup. 

5. In an electronic discharge device, an en 
velope, a metal cup sealed over an opening of 
said envelope, the outside of said metal cup being 
turned towards the inside of Said envelope, Said 
metal cup being encircled by an internal lead 
ninenber and surrounding an external lead men 
iber, the closed bottom portion of said metal Cup 
overlapping said internal lead neauber and a 
part of the bottom portion of Said metal Cup 
overlapping said external lead meiniger to attach 
said internal lead member to the outside of Said 
metal cup and said external member to the in 
Side of Said metal cup. 

6. A device according to clain 5, in Which said 
internal lead member comprises a flat portici. 
having an opening fitting over Said (metal Cup. 

7. A device according to claim 5, in which said 
external lead renenber comprises a disc fitting 
into the inside of said metal cup and a Wire at 
tached to the center of the disc. 

8. A device according to claim 5, in which said 
external lead member comprises a disc fitting in 
to the inside of Said retal cup and 2. Wire at 
tached to the center of the disc and a Soldered 
layer arranged between said disc and the closed 
top of the metal cup. 

9. A device according to claim 12, wherein said 
metal cup consists of a half-closed top cylinder 
extending through a perpendicular Wall into an 
open bottom cylinder of larger diameter, and 
wherein said first lead member consists of a lead 
plate having an opening fitting over the outside 
of said top cylinder, and said second lead member 
consists of a disc-shaped plate fitting into the 
inside of said top cylindel', a waii goition of Said 
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top cylinder, extending above said first lead plate, 
being folded together to overlap radially a por 
tion of said first lead plate, and another wall 
portion of said top cylinder, extending below said 
first lead plate, being folded together to overlap 
radially said second lead plate. 

10. A device according to claim 4, wherein said 
metal cup consists of a half-closed top cylinder 
extending through a perpendicular wall into an 
Open Second cylinder of larger diameter, said 
second cylinder extending through a perpendicu 
lar wall into a third cylinder of still larger di 
ameter, and Wherein said first lead member con 
sists of a lead plate having an opening fitting over 
the Outside of said top cylinder, and said second 
lead member consists of a disc-shaped plate fitting 
into the inside of said top cylinder, a portion of 
the wall of said top cylinder extending above 
said first lead plate being folded together to over 
lap radially a portion of said first lead plate 
and a portion of the wall of said top cylinder ex 
tending below said first lead plate being folded 
together to overlap radially said second lead plate, 
the lip of said third cylinder being sealed over 
the opening of said envelope. 

11. In an electron discharge device, an envelope, 
a partitioning member forming part of the en 
Velope and having a plane surface and a hollow, 
cup-shaped projection extending therefrom, a 
first conductor connected thereto having opposed 
plane surfaces, one lying against the plane surface 
of Said partitioning member, and provided with 
an opening through which said cup-shaped pro 
jection extends, said cup-shaped projection hav 
ing an outwardly radially deformed portion con 
tacting the opposite plane surface of the con 
ductor and holding this conductor against the 
plane surface of the partitioning member, a 
Second conductor including a disc-like portion 
positioned with one surface lying against the 
inside of said cup-shaped projection, said parti 
tioning member having a further deformed por 
tion extending radially inwardly about the oppo 
site surface of said disc-like portion to hold the 
latter against the inside of the bottom of the cup shaped projection. 

12. A connection according to claim 11, in 
Which the plane surface of said partitioning mem 
ber is formed with one or more protuberances 
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14. An electrical through-connection for a par 

tition comprising a member having a substan 
tially plane Surface and a hollow cup-shaped pro 
jection extending therefron, a first conductor 
lying against the plane surface of Said partition 
ing member and having an opening through which 
Said cup-shaped projection extends, a radially 
deformed portion on said cup-shaped projection 
Overlapping and holding said conductor against 
the plane surface of the partitioning member, a 
second conductor having a disk-like portion within 
said cup-shaped projection and a radially de 
formed portion on said cup-shaped member over 
lapping and holding said disk-like portion against 
the inside of the cup-shaped portion. 

15. An electrical through-connection for a par 
tition comprising a pair of conductors having 
edges in concentric relation, and a Supporting 
and connecting element adapted to form part of 
the partition folded over the edge of one con 
ductor and folded beneath the edge of the other 
Whereby to support them in assembled conduct 
ing relation. 

i6. An electrical through-connection for a 
partition comprising a pair of conductors having 
edges in concentric relation, and a supporting 
and connecting element adapted to form part 
of the partition having a flange over the edge 
of one conductor and having a flange beneath the 
edge of the other whereby to support them in 
assembled conducting relation. 

17. An electrical through-connection for a par 
tition comprising a pair of conductors having 
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about said cup-shaped projection, and in which 60 
the first conductor is provided with openings 
aligned with said protuberances. 

13. A connection according to claim 11, in com 
bination with further means rigidly joining the 
inside of the bottom of said cup-shaped extension 
with the one surface of said disc-like portion. 

55 

edges in concentric relation, and a supporting and 
connecting element adapted to form part of the 
partition having a fange over the edge of one con 
ductor and having an oppositely directed flange 
beneath the edge of the other whereby to support 
them in assembled relation. 
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