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This invention relates to vacuum tube mount 
ings, especially for miniature vacuum tubes, and 
more particularly to an inexpensive guard for 
holding a vacuum tube against loosening in its 
Socket under vibration. 
In many uses, including radio receivers of 

modern type, vacuum tubes are used in hori 
Zontal and even in inverted position. There is 
a tendency for the tube to loosen in its socket or 
even to fall out of its socket, particularly where 
there is considerable vibration, as for example, 
in automobile and other portable radio receivers. 
The problem has been aggravated with the adop 
tion of miniature vacuum tubes. Such tubes do 
not have a molded plastic base with tubular 
prongs projecting therefrom. Instead, relatively 
thin lead-in wires project directly through the 
glass bottom of the tube envelope, and act as 
prongs. To accommodate the slender prongs, the 
construction of the vacuum tube socket is not 
comparable to that used with the larger tubes, 
and the grip of the socket on the prongs is less 
Secre. 
The primary object of the present invention 

is to overcome the foregoing difficulty, and to 
prevent loss of a tube from its socket. A further 
object is to prevent loosening of a tube in its 
Socket, Such as may spoil the electrical contact 
between one or more of the prongs and the 
Socket. A more specific object is to accomplish 
the foregoing with miniature vacuum tubes. 
Another object is to accomplish the desired 

result while providing a resilient or shock-re 
sistant mounting for the tube, in contrast with a 
rigid, non-yielding support. 

Still another object is to provide a guard of 
the character specified, which is readily releas 
able for insertion or replacement of a vacuum 
tube. 

Further objects of the invention are to provide 
a guard of the type specified, which will be in 
expensive, light in weight, require a minimum of 
material and relatively simple manufacturing 
Operations, and which may be secured to the 
chassis or/and vacuum tube socket without 
necessitating the use of extra eyelets or like 
fastening means. 

In modern receivers most of the tubes do not 
require shielding, and it is accordingly a further 
object of my invention to provide a guard of the 
character specified, which will operate on an un 
shielded vacuum tube. However, in accordance 
with a further feature and object of the inven 
tion, the guard will also work on a shielded 
Vacuum tube, and in fact, may in such case be 
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2 
employed for the added function of grounding 
the shield of the tube to the chassis. 
To accomplish the foregoing general objects, 

and other more specific objects which will here 
inafter appear, my invention resides in the vac 
uum tube guard elements and their relation one 
to the other, as are hereinafter more particularly 
described in the following specification. The 
Specification is accompanied by a drawing, in 
which: 

Fig. 1 is a partially sectioned side elevation 
Showing the guard in open condition; 

Fig. 2 is a similar view, showing the guard in 
closed condition; 

Fig. 3 is a side elevation with the guard in 
closed condition; 

Fig. 4 is a plan view; 
Fig. 5 is a horizontal section taken approxi 

mately in the plane of the line 5-5 of Fig. 2; 
and 

Fig. 6 shows the invention applied to a shielded 
vacuum tube. 

Referring to the drawing, the guard is intended 
to hold a vacuum tube 2 in its socket 4. The 
guard comprises a generally upright Support 6 
extending collaterally of the tube 2 at one side 
of the tube. The support is secured at its lower 
end to the socket 4 or/and the chassis 8 hold 
ing the tube 2. The upper end of the Support 
carries a compression spring 20 which in the 
closed position shown in FigS. 2 and 3, bears 
downwardly against the upper end of the tube 2. 

It will be noted that the spring 20 is a helical 
Spring having relatively large-diameter convolu 
tions 22 at the lower end thereof, said convolu 
tions encompassing the upper end of the tube f2, 
and thereby locating the Spring relative to the 
tube and discouraging any sideward tilting of the 
tube. The spring also has smaller-diameter con 
volutions 24 thereabove for bearing against the 
top of the tube. 
The spring is pivotally mounted on the Sup 

port 6 in a bearing 26, and is provided with a 
lock 28 which bears against the Support f6 in 
such a manner as to hold the Spring compressed 
against the tube. It is only by releasing the lock 
28 that the spring may be turned to the out 
ward or inoperative position shown in Fig. 1, 
at which time the spring is out of the Way of 
the tube so far that the tube may be removed 
from or replaced in the socket. 
Considering the arrangement in greater detail, 

the socket 4 is a conventional socket made of 
laminations of insulating material Stamped to 
the approximately diamond-shaped configuration 



2,575,601 
3 

shown in Fig. 4, and secured to the chassis 8 
by means of a pair of fasteners 30. The details 
of the socket are not important to the present 
invention, but it may be mentioned that soldering 
lugs 32 are provided for each of the pins 34 of 
the tube, the upper ends of Said lugs being ap 
propriately shaped to form clips which friction 
ally grip the pins when the latter are pressed 
through mating holes in the socket. The chassis 
plate 8 may be made of metal, and has a rela 
tively large hole cut therethrough at the Socket, 
this being indicated at 36 in Fig. 5. The Socket 
holes 38 for the tube prongs, as well as insula 
tion guide washer 37 and metal assembly eyelet 
39, are all exposed by the opening 36. 
In the specific form here shown, the Support 
6 is a strip of relatively stiff sheet metal. It is 

bent at its lower end to form a foot AC having a 
hole therethrough for the screw 30. Thus the 
foot is secured to the chassis by the same ScreW 
30 as is used to hold the socket. The end of the 
foot is preferably provided with a downwardly 
bent tang 42, said tang engaging the periphery of 
the opening 36 in the chassis and thereby pre 
venting rotation of the Support 6 about the fas 
tener 30. Tang 42 is best shown in Figs. 1, 2, 
and 5. 
The upper end of Support 6 is shaped to pro 

vide a bearing 26, and in the present case this is 
done by simply curling the end of the metal strip 
around. 

Since the Support f6 is preferably offset from 
the axis of the tube, while the spring 20 is pref 
erably located on the axis of the tube, the Spring 
is carried by a support arm 44. This arm is 
most simply and inexpensively formed by ex 
tending the spring wire at one end. The wire is 
bent Substantially at right angles, thus forming 
a journal portion which passes through the bear 
ing 26. At the opposite side of the bearing the 
extended wire is bent outwardly at 46 and then 
downwardly and sidewardly to form the lock 28 
previously referred to. 

Referring to Fig. 3, to release the spring, it is 
merely necessary to bend the lock outwardly 
slightly from the solid-line position 28 to the dot 
ted-line position 28, whereupon the Spring is 
readily turned outwardly to the position shown in 
Fig. 1. The tube may then be removed for ex 
amination or replacement. To reStore the holding 
action on the tube, it is merely necessary to press 
the top of the Spring downWardly toward the tube, 
for when this is done, the lock 28 will automati 
cally move past the Support 6 and Snap into the 
locked position shown in FigS. 2, 3 and 4. 
In FigS. 1 through 5, the tube is unshielded. 

However, the invention may be used with a 
shielded tube, and this is shown in Fig. 6, in which 
the tube 50 is provided with a metal shield 52. 
The particular shield shown is of the type de 
scribed and claimed in my co-pending application 
Serial Number 10,957, filed February 26, 1948, now 
Patent No. 2,499,612 issued March 7, 1950. When 
the Shield is used, the large-diameter convolutions 
22 of the Spring fit around the shield. The guard 
thus serves to prevent movement of the Shield 
off the tube, and also acts as an effective contact 
reans to maintain a ground connection between 
the shield 52 and the chassis plate 8. If the 
guard is not employed, it is necessary to use Spe 
cial connector means On the Socket or chassis 
for establishing and maintaining a ground con 
nection. Such connector means may be elimi 
nated When using the guard here described. 

For a particular diameter and base construc 
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4. 
tion, the miniature tubes are made of different 
length. At present three different lengths are 
standard. For maximum efficiency, the guard 
of the present invention is made in three differ 
ent sizes, but it may be pointed cut that the 
Spring with its associated arm and lock may be 
the same in all three cases. The difference re 
sides solely in the length of the Support f6, and 
this is preferably made in three lengths corre 
sponding to the three lengths of tube envelope. 
In the drawing, the fastening means 30 are 

shown as screws, but it will be understood that 
in conventional radio construction practice, eye 
lets are used. The eyelets simply replace the 
ScreWS ShoWn. 
In the drawing, the upright portion f6 is ShoWn 

sloping away from the tube somewhat. In actual 
practice the upright may be, and more usually 
is made Vertical in Order to minimize the Space 
requirements between tubes. This is a significant 
factor in very compact or miniature receivers, 
and the present device When made with a Verti 
cal Support, requires a clearance of only is of 
an inch more than what is anyWay Occupied by 
the tube Socket. 
The metal Strip constituting the upright is 

ShoWin in the dra Wing in the form of a flat strip, 
but in practice the material along the upright 6 
may be longitudinally indented or channeled 
slightly toward the tube, thereby stiffening and 
rigidifying the Support Without necessitating the 
use of thick metal. 

In the drawing, a tang 42 is shown to prevent 
rotation of the support about the fastening means 
30. It will be understood that the foot of the 
upright is made Without Such a tang, for use in 
those cases in which the tube socket has a molded 
head which projects above the top of the chas 
Sis, and in Such case the plain edge of the foot 
bears against the edge of the Socket. The end 
of the foot may be curved to conform to the 
curved periphery of the socket. 

It may be mentioned that the top of the Sup 
port and Spring are only 8 of an inch above the 
top of the tube, so that there is no appreciable 
increase in Space requirement in a vertical direc 
tion as Well as in a horizontal direction. 

It is believed that the construction and method 
of use of my improved vacuum tube guard, as 
Well as the advantages thereof, will be apparent 
from the foregoing detailed description. The 
guard holds the tube in its Socket, and prevents 
escape or loosening of the tube even when the 
tube is used in inverted or sideward position, 
and regardless of vibration conditions. The 
guard provides a yieldable rather than rigid 
mounting for the tube, thereby minimizing the 
likelihood of tube damage under shock. The 
guard uses a minimum of material, and is easily 
fabricated at slight cost. It is Secured to the 
chassis or/and socket without the need for 
additional eyelets or mounting means. The 
guard is readily releasable for replacement of a 
tube. It may be used with either unshielded or 
shielded tubes, and in the latter case itself acts as 
a ground connection for the Shield. It further 
guards against eScape Of the Shield from the 
tube. 

It Will be seen that the Wire of the Spring 
which passes through the bearing is extended 
to form a finger which is normally disposed in 
front of One Side of the Support and which may 
be moved past the Support to abut the opposite 
side of the Support in Order to locate the coil 
in its operative position bearing downwardly 
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against the top of the tube. More specifically, 
it may be said that the support has two opposed 
edge Walls and two opposed face walls, and that 
the aforesaid finger extending in the general di 
rection of the support at first lies outside an 
edge Wall at the portion nearer the bearing and 
then extends over in front of a face wall at the 
end portion which is further from the bearing. 
This finger is biased so that it may be Snapped 
past the edge wall in order to abut and press 
against that one of the face walls of the support 
which takes the reaction of the spring pressure 
When Said Spring bears downwardly against the 
top of the tube. The arrangement, is such that 
when the said finger is manually displaced side 
Wardly against its bias it may be Snapped around 
and past the edge wall in order to miss and no 
longer abut the Support, whereupon the spring 
may be turned freely about the axis of the bear 
ing and thereby turned out of the way for re 
moval or insertion of a tube. 

It Will be apparent that while I have shown 
and described my invention in a preferred form, 
changes may be made in the structure disclosed, 
without departing from the spirit of the invention 
as Sought to be defined in the following claims. 
In the claims, the tube and support are assumed 
to be in upright position for convenience of de 
Scription. However, the relationship of the parts 
is intended to be merely relative, for the tube 
and Support may be used in horizontal or in 
verted position, and in fact, that is a most im 
portant use for the vacuum tube guard. 

I claim: 
1. A guard for use in combination with a 

vacuum tube having contact prongS projecting 
from its lower end, and a Socket, Said guard 
serving to yieldably hold the tube in the Socket, 
said guard comprising a support disposed neal' 
the tube and extending in the general direction 
of the insertion of said tube and having a bearing 
disposed substantially at right angles to the axis 
of said support, a helically coiled wire Spring for 
bearing downwardly against the top of the tube, 
the wire of said spring being extended at One 
end to provide a support arm passing through and 
rotatable in said bearing, said support arm being 
extended to form a finger normally in front of 
one side of said support whereby it may be moved 
past the support to abut the opposite side of Said 
support to locate the coil in its operative po 
sition bearing downwardly against the top of the 
tube. 

2. A guard for use in combination. With a 
vacuum tube having contact prongs projecting 
from its lower end, and a Socket, Said guard 
serving to yieldably hold the tube in the Socket, 
said guard comprising a support disposed near 
the tube and extending in the general direction 
of the insertion of said tube and having a bearing 
disposed substantially at right angles to the axis 
of said support, a helically coiled wire Spring for 
bearing downwardly against the top of the tube, 
the wire of said spring being extended at One 
end to provide a support arm passing through 
and rotatable in said bearing, Said Support arm 
being extended to form a finger normally in front 
of one side of said support whereby it may be 
moved past the support to abut the opposite Side 
of said support to locate the coil in its operative 
position bearing downwardly against the top of 
the tube, said helically coiled wire Spring having 
large diameter convolutions at the bottom for 
encompassing the upper end of the tube, and a 
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6 
Smaller diameter convolution for bearing against 
the top of the tube. 

3. A guard for use in combination with a 
vaccum tube having contact prongS projecting 
from its lower end, and a socket Secured to a 
chaSSis by means of One or more fastening means, 
said guard serving to yieldably hold the tube in 
the Socket, said guard comprising a Support dis 
posed near the tube and extending in the general 
direction of the insertion of Said tube and having 
a bearing disposed substantially at right angles 
to the axis of Said Support, Said Support being 
made of a strip of sheet metal bent at its lower 
end to form a foot which is Secured to the chassis 
by means of one of the fastening means of the 
Socket, Said foot being provided with additional 
means to prevent rotation of the Support about 
the fastening means of the Socket, a helically 
coiled wire spring for bearing downwardly against 
the top of the tube, the wire of said Spring being 
extended at one end to provide a support arm. 
passing through and rotatable in Said bearing, 
said Support arm being extended to form a finger 
normally in front of one side of said support 
whereby it may be moved past the Support to abut 
the opposite side of said Support to locate the 
coil in its operative position bearing downwardly 
against the top of the tube. 

4. A guard for use in combination with a 
vacuum tube having contact prongs projecting 
from its lower end, and a Socket, Said guard 
serving to yieldably hold the tube in the socket, 
said guard comprising a support disposed near 
the tube and extending in the general direction 
of the insertion of said tube and having at its 
upper end a bearing disposed substantially at 
right angles to the axis of said support, a helically 
coiled wire spring for bearing downwardly against 
the top of the tube, the wire at the upper end 
of said Spring being extended to provide a Support 
arm having a journal part bent substantially at 
right angles to the arm and passing through and 
rotatable in said bearing, said Support arm and 
journal part being further extended and bent 
downwardly to form a finger normally in front of 
that side of said support which is adjacent the 
tube, whereby it may be moved past the Support 
to abut that side of said support which is remote 
from the tube in order to locate the coil in its 
operative position bearing downwardly against 
the top of the tube. 

5. A guard for use in combination with a 
vacuum tube having contact prongs projecting 
from its lower end, and a Socket, Said guard 
serving to yieldably hold the tube in the Socket, 
said guard comprising a Support disposed near 
the tube and extending in the general direction 
of the insertion of said tube and having two op 
posed edge walls and two opposed face walls and 
having a bearing disposed substantially at right 
angles to the axis of said Support, a helically 
coiled wire spring for bearing downwardly against 
the top of the tube, the wire of said Spring being 
extended at one end to provide a Support arml 
passing through and rotatable in Said bearing, 
said support arm being extended to form a finger 
extending in the general direction of the Support 
and first outside an edge wall at the portion 
nearer the bearing and then over in front of a 
face wall at the end portion further from the 
bearing and being biased so that it may be Snap 
ped past said edge wall in order to abut and 
press against that one of the face walls of the 
Support which takes the reaction of the Spring 
pressure when said spring bears downwardly 
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against the top of the tube, the arrangement 
being Such that when the said finger is manually 
displaced sidewardly against its bias it may be 
Snapped around and past the edge wall to miss 
and no longer abut the Support, whereupon the 
Spring may be turned freely about the axis of 
the bearing, and thereby turned out of the way 
for removal or insertion of a tube. 

EDWARD E. STAVER. 

REFERENCES CTE) 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
Re.20,671. Hammar ---------- Mar. 15, 1938 
1,070,950 Eacrett ------------ Aug. 19, 1913 

Number 
1,336,850 
1595,689 
1,616,176 

5, 1689,485 
1818,191 
1888,384 
1989,823 
2,382,428 

0 2,428,631 
2,441,234 
2,446,564 
2,449,646 

5 

Number 
23,718/29 

8 
Nanne Date 

Maxim ------------ Apr. 13, 1920 
Rose -------------- Aug. 10, 1926 
Bremer ------------- Feb. 1, 1927 
Hendry ------------ Oct. 30, 1928 
Boyer -------------- Aug. 11, 193 
Hyde -------------- Nov. 22, 1932 
Raabe -------------- Feb. 5, 1935 
Leuvelink ---------- Aug. 14, 1945 
Millette ------------- Oct. 7, 1947 
Dillon ------------- May 1, 1948 
Vezzosi------------- Aug. 10, 1948 
Ende ------------- Sept. 21, 1948 

FOREIGN PATENTS 

Country Date 
Austria ------------ Nov. 19, 1929 


