
April 6, 1954 A. JUST 2,674,724 
ELECTRICAL CONNECTOR AND WACUUM TUBE SOCKET 

Filed March 24, 1950 2 Sheets-Sheet l 

a2 3. 

34- 29 
Zzzazezza2z 

(ZAac Azsa 

“27 24 
77%. , 

    

  

  



April 6, 1954 A. UST 2,674,724 
ELECTRICAL CONNECTOR AND WACUUM TUBE SOCKET 

Filed March 24, l950 2. Sheets-Sheet 2 

23, 47. 

N N N 
f 

N N 
N 

43 Z 
N N& 

s/ 26 a 

N 

/ / w 
&N / HIVŠ is 2. 

in 
2. /(2 3-72 

& 

/zza/ezza77; 
-6222a (Azsz 4fy: 

-622zzee, 

  

  

  

  

  

      

  

  

  

  

  

  

  

  

      

  

  

  

  



Patented Apr. 6, 1954 2,674,724 

UNITED STATES PATENT OFFICE 
2,674,724 

ELECTRICAL CONNECTOR AND WACUUM 
TUBE SOCKET 

Alex Just, Chicago, Ill. 
Application March 24, 1950, Serial No. 151,587 

(C. 339-193) 4. Claims. 

The present invention relates to electrical con 
tacts and connectors, and more particularly to 
Such contacts and connectors for use in vacuum 
tube Sockets so that conductors need not be 
Solidered directly to the socket element. 
Vacuum tube development has shown a tend 

ency to employing smaller envelope tubes such as 
the miniature tubes. These tubes do not have 
any bases, but merely have contact pins project 
ing directly from the glass envelopes. While such 
an arrangement provides a relatively compact 
unit, it has been found that many dificulties are 
encountered in the vacuum tube sockets for such 
tubes. The relatively small diameter of the pins 
provided on the vacuum tube nake it difficult to 
obtain proper contact thereon, when it is to be 
appreciated that mass production methods must 
be employed in manufacturing vacuum tube 
Sockets. Accordingly, the tolerances in the man 
ufacture of vacuum tube sockets has been set 
much closer than heretofore, and in spite of this 
Socket trouble is not at all infrequent. 
Due to the fact that the vacuum tube sockets 

On rainiature tubes are relatively small, it is not 
at all unusual for solder and soldering paste to 
fioW into those areas of a metal contact which are 
to engage the pins or prongs of the vacuum tube. 
it therefore would be highly desirable to obviate 
the necessity of soldering directly to the element 
which grips the pins of the vacuum tube. 

in accordance with the present invention, it is 
proposed to obviate the necessity of soldering 
conductors directly to the elements of the vacuum 
tube sockets, and to furthermore provide an 
arrangement, which will produce a considerable 
Saving in the assembly of electrical and electronic 
devices enjploying vacuum tubes. Furthermore, 
the arrangement proposed by the present inven 
tion greatly facilitates servicing the equipment 
and in lakes it poSsible to more readily replace a 
defective vacuum tube socket. 

it is insiefore 2 object of the present inven 
tio; to provide an in proved contact or connector 
eleinent for Use in Vacuum tube sockets. 
A still further object of the present invention 

is to provide an improved vacuum tube socket. 
Still another object of the present invention is 

to provide an is proved vacuum tube socket 
which requires no solder connections directly 
thereto. 
Cther and further objects of the present inven 

tion subsequently will becoyne apparent With ref 
erence to the following description taken in con 
junction with the accompaning drawing: 

Fig. 1 is an exploded view of a vacuum tube, a 
Socket, and a connector unit; 
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: connected to a bifurcated cylinder 3f. 
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Fig. 2 is a plan view of a socket shown in Fig. 1; 
Fig. 3 is a bottom view of a socket shown in 

Fig. 1; 
Fig. 4 is a perspective view of one of the con 

nector elements employed in the socket of Fig. 1; 
Fig. 5 is a top view of the connector element 

illustrated in Fig. 4; 
FigS. 6 and 7 illustrate variations in connector 

construction and in vacuum tube socket con 
Struction all embodying the principles of the 
present invention; 

Fig. 8 is a top or plan view of a connector ele 
ment employed in the socket construction illus 
trated in Fig. 7; 

Fig. 9 is a view showing another socket con 
struction as employed in use in an electronic 
equipment; and 

Fig. 10 is a bottom view of the lower insulating 
element used in the socket construction shown in 
Fig. 9. 

Fig. 1 is an exploded view showing a miniature 
vacuum tube adapted to be mounted in a 
socket 2, which is arranged to receive a plug unit 
3. The vacuum tube has a plurality of con 

tact pins 4 extending below the glass envelope. 
The socket 2 has a molded body 5 which is 
Secured to a chassis 6 by a plurality of suitable 
fastening means such as rivets 7. 
The rivets 7 may pass through a flange formed 

in the body 5 of the socket 2 or may engage a 
metal mounting ring 8. The Socket 2 is pro 
vided with a plurality of apertures each of which 
is fitted with a metal contact member 9. A 
multiple plug 5 consisting of a disc of insulating 
material 2 carries a plurality of tubular pins 22, 
held in position by integrally formed collars or 
beads 23. Each of the plugs or pins 22 is con 
nected to a conductor 24 leading to certain cir 
cuit components forming a part of the circuit 
in which the vacuum tube is arranged to oper 
ate. Preferably the molded body 5 has a circu 
lar configuration 25 which extended through a 
circular opening in the chassis 6. The upper 
portion of the body 5 may have a cylindrical 
configuration 26 of more diameter. The under 
side of the socket body 5 may be provided with 
a mounting flange 2. 

Figs. 4 and 5 illustrate in detail the construc 
tion of female contact nenbers 9 which are se 
cured in the body 5 of the socket 2. The con 
tact element 9 is formed from a single sheet 
of resilient material, and has a cylindrical por 
tion 28. The split cylinder 28 is almost cut in 
half by a transversely arranged slit 29. The up 
per portion of the split cylinder 28 is integrally 
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ternal diameter of the bifurcated cylinder 3 is 
Slightly less than the diameter of one of the con 
tact pins 4 of the vacuum tube . 
The lower half of the split cylinder 28 is con 

nected by laterally extending parallel strips 32, 
Which are integrally connected to a bifurcated 
cylinder 33. The internal diameter of the bifur 
cated cylinder 33 is slightly less than the di 
ameter of any one of the contact pins 22 of Fig. 
1 which are adapted to be inserted therein. In 
Order that the contact device f 9 may be suitably 
anchored in the socket 26, there is provided some 
means Such as the dimple 34 although it is to 
be understood that some other resource or struck 
out lug might serve the same purpose. From 
Fig. 2 it will be noted that the top portion 26 
of the Socket f2 is provided with suitable open 
ings for receiving the bifurcated cylinder 31, and 
a portion of the split cylinder 28. These open 
ings 34 are slightly larger than the external di 
ameter of the bifurcated cylinder 3. Similarly 
as may be seen from Fig. 3 the underside of the 
Socket 2 is provided with openings 35 which are 
slightly larger in diameter than the bifurcated 
Sleeve 33. Thus the bifurcated sleeves 3 and 
33, each must be spread by the contact pin or 
prong being inserted therein. This provides a 
cleaning and Wiping action which insures proper 
conductivity at all times. By having a trans 
versely arranged slot 29 extend nearly half way 
through the cylinder 28 additional spring ac 
tion is provided by the split cylinder 28. This 
resilient action prevents permanent distortion or 
deformation of either of the cylinders 3 and 
33. It will also be noted from the arrangement 
illustrated in FigS. 1, 2, and 3, that the contact 
members 9 are so arranged in the socket that 
they enlarge the circle in which the larger pins 
22 of the multiple plug unit 3 are arranged. 
Thus this readily avoids crowding and facilitates 
both original manufacture and subsequent serv 
icing. 

Fig. 6 ShoWS another form of Socket which is 
made up of a plurality of insulating sheet mem 
bers 36, 37 and 38. Two of these insulating mem 
bers 36 and 37 are separated from each other by 
a post 39. The post 39 serves not only as a sep 
aration element but also as a rivet Since the 
rivet head 4f holds the member 36 in position. 
Another rivet head 42 holds the membel's 3 and 
38 closely adjacent to each other. Spaced be 
tween the members 37 and 38 is a metal strip 43 
which is an integral part of contacting connector 
elements which are arranged to engage the 
prongs On a vacuum tube and the pins or prongs 
of a plug unit. A portion of the metal strip 43 
extending between the insulating members 37 
and 38, is bent at right angles and is connected 
to a split cylinder 44 which is integrally con 
nected to a bifurcated cylinder 45. The bifur 
cated cylinder 45 is the larger one, and it is ar 
ranged to be connected to the prongs of a vacuum 
tube. The other end of the interconnecting 
metal strip 43 is connected to another split cyl 
inder 46 which is integrally connected to a bi 
furcated cylinder 47. The latter cylinder is ar 
ranged to engage the prongs of a cooperating 
plug unit. It is believed that it is apparent to 
those skilled in the art that the cylinders 44 and 
45 have an appearance similar to the cylinders 
23 and 3 respectively of Fig. 4 and likewise cyl 
inders A6 and 47 may have a similar appearance 
dependent upon the size of the plug element to 
be inserted therein. Here again it will be noted 
that the connector elements which are associated 
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4 
with the plug units carrying conductors to the 
circuit elements for the vacuum tubes are dis 
placed radially outward from the contact ele 
ments such as the element 45 which engages the 
prongs of the vacuum tube. 

Still another Socket arrangement is illustrated 
in FigS. 7 and 8. A molded socket body 48 may 
be provided with a Suitable flange which is Se 
cured by a plurality of rivets 49 to an opening 
in a chassis f6. The molded body 48 of the 
Socket is provided with a plurality of radially ar 
ranged openings or apertures 5 each of which 
is fitted with a contact element 52. The in Ward 
portion of the opening 5 in the top thereof has 
a bifurcated cylindrical portion 53, which is inte 
grally connected to a split cylindrical portion 54. 
The split cylinder 54 is connected to an inter 
connecting Strip. 53 which is joined to a Split 
cylinder 56. The split cylinder 56 is attached to 
the integrally formed bifurcated cylinder 57. 
In order that the element night be anchored in 
the opening 5 a suitable tab or lug 53 is bent in 
Wardly on the underside of the socket 8. The 
principles governing the dimensions and forma 
tion of the connector element S2 are the Sane 
as the principles heretofore described in con 
nection with the elements disclosed in FigS. 4 
and 5. Thus while the elements disclosed in 
Figs. 7 and 8 are different in appearance from 
that disclosed in Figs. 4 and 5, the same theory of 
operation is employed. The socket arrangement 
further is such that the cooperating plug pin for 
the circuit conductors are at a greater radiuS 
than the bifurcated cylinders which engage the 
prongs of the vacuum tube. 

Fig. 9 shows a miniature vacuum tube 59 fitted 
into a socket which is attached to a chassis 6. 
This Socket is formed from a plurality of per 
forated sheets of insulating material 6 and 62 
retained in position by rivets not shown. By 
means of fasteners such as the rivets 63 passing 
through openings 64 and 65, in the insulating 
members 6 and 62, the socket is secured in posi 
tion on the chassis 6. ihe insulating innenber 
62 as shown in Fig. 10 is provided with holes 66 
for receiving the fastening means or rivets Which 
hold the insulating members 6 and 82 in posi 
tion. Insulating member 62 also is provided 
with apertures or openings such as 6, 68, and 
69. Each of these related openings 63 and 63 
hold in position a contact element 7. 
One of the elements is shown in position 

On the member 62 in Fig. 10 prior to the time 
that the other member 6 is placed thereover. 
From this and the disclosure in Fig. 9 it will be 
seen that each connector element has a strap 
2 which fits between the insulating members 
6 and 62. One end of the strap 2 is connected 
to a generally triangular slit member 3 provided 
with a pair of lugs 74. The pair of lugs 14 also 
fit between the two insulating members 6 and 
62. At the other end of the strip 2 there is 
formed a cylindrical member 7 which at its 
lower ends has a spherical configuration 5. The 
two halves of the spherical end 5 of the Socket 
form contact jaws which engage opposite sides 
of the tube pin 76. The inner diameter of the 
cylindrical portion 79 is slightly less than the di 
ameter of a pin 76 So that whenever a pin 
is pushed therein the spherical half 5 of the 
socket engages the walls of the pin 6, provide a 
Scraping and cleaning action. It will be noted 
from the cross-sectional views to the left of Fig. 
9 that the inner edges of the contact jaW 5 pre 
sent a relatively sharp biting edge to the pin 
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7S. The triangular contact members 73 are en 
gaged by prongs or pins 7 which may be car 
ried by a plug assembly such as 3 shown in 
Fig. 1. In certain cases however the pin 
might be connected directly to connector 78 as ill 
lustrated to the right of Fig. 9. Thus each con 
ductor which is normally soldered to a socket 
in accordance With present practice may be pro 
vided with a pin tip 77 for insertion in the con 
tact element 3. It will be noted that whenever 
a pin 77 is inserted to a member 73 the Walls 
thereof are pushed outwardly to make firm con 
tact with the inner Surfaces of the opening 69 
so as to provide good frictional engagement which 
will preclude the loosening of the pin 77, under 
any circumstances other than the application 
of considerable longitudinal force. 
While for the purpose of illustrating and de 

scribing the present invention certain preferred 
embodinents have been shown in the drawings, it 
is to be understood that the invention is not to 
be limited thereby and Such Wariations and other 
embodiments are contemplated as may be com 
mensurate with the spirit and scope of the in 
vention as set forth in the accompanying claims. 
What I desire to protect by United States Let 

ters Patent is set forth as follows: 
1. A female connector contact for receiving 

from opposite parallel directions two different 
cylindrical male contacts of electrical apparatus 
comprising a split cylindrical body divided into 
two portions by a transverse slit, one portion of 
said cylindrical body being connected at its lon 
gitudinal edges to a bifurcated cylindrical body, 
the other cylindrical portion being connected to : 
parallel extending metal members connected to 
another split cylindrical body having its axis 
displaced parallel to the axis of said first bifur 
cated cylindrical body. 

2. A vacuum tube socket having an insulated 
housing provided on one side with a plurality 
of apertures arranged in a circle, and on the 
opposite side with an equal number of apertures 
arranged in a larger coaxial circle, passageways 
each interconnecting an aperture on one side 
with an aperture on the other side of said socket, 
and a piurality of connectors positioned in the 
apertures and passageways of said Socket each 
to interconnect an aperture in the larger circle 
with an aperture in the smaller circle, each con 
nector comprising an integrally formed member 
of sheet metal having resilient body portions di 
rectly connected to the longitudinal edges of a 
bifurcated cylinder mounted in an aperture, said 
body portions being joined to the longitudinal : 
edges of a second bifurcated cylinder by two 
similar generally cylindrical intermediate por 
tions located in said passageways, said latter bi 
furcated cylinder being located in another aper 
ture having its axis parallel to the axis of Said 
first bifurcated cylinder, said bifurcated cylin 
ders being arranged as female connector contacts 
to receive pins from opposite sides of Said socket 
housing. 

3. A vacuum tube socket having an insulated 
housing provided at its top with a plurality of 
apertures arranged in a circle, and provided at its 
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6 
bottom with a similar number of apertures ar 
ranged along radii passing through said first aper 
tures and in a larger coaxial circle, and paSSage 
ways interconnecting top and bottom apertures 
for receiving pins from the top and from the bot 
tom of said socket, and a connector positioned in 
a passageway and tWO of said apertures to inter 
connect an aperture on the top With an aper 
ture on the bottom, each connector comprising a 
sheet metal member having an integrally formed 
cylindrical portion joined to another cylindrical 
portion of larger diameter and having its axis 
parallel to Said first portion, said latter portion 
having a longitudinal slit opposite the junction. 
With said first portion and being aligned with One 
of said first mentioned apertures, a third cylin 
drical portion similar to said first portion having 
its axis in a plane common thereto, and a fourth 
cylindrical portion of larger diameter having its 
axis parallel to said first and third portion axes, 
said fourth portion having a longitudinal slit and 
being connected opposite to Said slit to said third 
cylindrical portion, said fourth portion being 
aligned with One of said second mentioned aper 
tures. 

4. A vacuum tube Socket having an insulated 
body provided at its top with a plurality of aper 
tures arranged in a circle, and at its bottom with 
a similar number of apertures arranged in a 
larger coaxial circle along radii passing through 
said first apertures, and paSSageWays intercon 
necting top and bottom apertures along said 
radii, and a connector positioned in a passageway 
and two of said apertures to interconnect an 
aperture on the top with an aperture on the bot 
tom, each connector comprising a sheet metal 
member having an integrally formed cylindrical 
portion joined to another cylindrical portion of 
larger diameter having its axis parallel to said 
first portion, said latter portion having a longi 
tudinal slit opposite its junction. With said first 
portion, said latter portion being aligned with 
one of said first mentioned apertures, a third cy 
lindrical portion coaxial with said first portion, 
and a fourth cylindrical portion of larger diam 
eter having its axis parallel to and in a plane 
common to the axes of said other portions, said 
fourth portion having a longitudinal slit and be 
ing connected opposite to said slit to said third 
cylindrical portion, said first and third cylindri 
cal portions being located within said passageway, 
said fourth portion being aligned with one of the 
second mentioned apertures whereby said Socket 
is adapted to receive pins from the top and from 
the bottom in said apertures. 
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