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This invention relates to a shield for electron and 

2 
provision of a non-removable tube shield that extends 

15 
gaseous discharge devices, and more especially to a tube 
shield intended to be permanently secured to a chassis 
or tube socket so as to be non-removable-that is, a 
captivated tube shield. The shield of this invention has 
utility with tubes whatever their environmental setting, 
but is particularly useful in connection with printed wire 
circuits. 

In conventional radio and television sets and other 
electronic equipment, the tubes ordinarily extend above 
the top surface of a metal chassis, while the leads, termi 
nals and circuit components (such as resistors, capaci 
tors, coils, etc.) are positioned beneath and extend along 
the under surface of the chassis. In such an arrange 
ment, no open terminals and leads are along the top 
of the chassis, and if a tube shield is removed from its 
position about the tube and is carelessly laid on the top 
of the chassis, there is no danger that the tube shield 
will short out a terminal or lead having a potential 
substantially above that of the chassis. 

Printed wire circuits are gradually replacing the usual 
metal chassis and lead wires in present electronic equip 
ment. In these structures, printed wires extend along 
one or both sides of the printed circuit panel board or 
chassis, but in addition to the tubes which extend above 
the upper side of the panel, terminals, jumper wires, 

: circuit components, etc. are also frequently positioned 
along that side. This means that voltages are present 
and shorting could occur between certain of the com 
ponents, jumper wires, terminals, etc. . 
As a result of this, underwriters are beginning to re 

quire the use of tube shields that are permanently affixed 
to the printed wire circuit panels so that they cannot be 
removed therefrom and laid temporarily on the panel 
where, if a repairman forgets them, they could cause 
shorting and thereby create fire hazards. It is known 
that attempts have been made to provide tube shields 
that are captivated or permanently affixed to the printed 
wire panel board, but attempts heretofore made have 
not resulted in a captivated tube shield that is satis 
factory. In the form most frequently found, for ex 
ample, the tube shield is made in sections that are 
longitudinally telescopic, and when it is desired to remove 
or replace the tube, the normally extended telescopic 
sections are pushed together to expose the upper end por 
tion of the tube. Such an arrangement is not satis 
factory because it is necessary to use but two telescoping 
sections, and in such an arrangement the sections when 
extended cannot be long enough to enclose the entire 
tube, for if they are nearly that long they cannot tele 
scope together to such an extent that the upper end of 
the tube can be grasped with sufficient force to enable 
it to be removed without great effort. 
A need exists for a captivated tube shield that will 

overcome the disadvantages in prior art structures and 
satisfy the requirements imposed thereon, and it is ac 
cordingly an object of this invention to provide such 
a tube shield. Another object of the invention is in the 
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designated with the numeral 11. 

above the tube to completely enclose the same, yet which 
permits the tube enclosed thereby to be grasped when 
necessary to easily and readily remove the same from 
position in its socket. 

Still another object is that of providing a captivated 
or permanently affixed shield of the character described 
having windows and shutters for selectively opening and 
closing the windows, the windows being opened to permit 
a tube within the shield to be grasped for removal. A 
further object of the invention is in the provision of a 
tube shield comprising telescoped sections rotatable with 
respect to each other, one of the sections having win 
dows therein oriented on opposite sides thereof and the 
other providing sections adapted to close over the win 
dows in normal use, but when rotated slightly to open 
the windows to expose portions of a tube within the 
shield. Additional objects and advantages will appear 
as the specification is developed. 

Embodiments of the invention are shown in the ac 
companying drawing, in which: 

Figure is a perspective view showing a tube shield 
embodying the invention secured to a printed wire circuit 
board about a tube socket, and with a tube positioned 
within the shield; Figure 2 is a perspective view similar 
to that of Figure 1, but showing the windows of the 
shield open and a tube being withdrawn from within 
the shield; Figure 3 is a vertical sectional view taken 
along line 3-3 of Figure 1; Figure 4 is an exploded 
perspective view of the shield structure shown in Fig 
ures 1 through 3; Figure 5 is a transverse sectional view 
taken on the line 5-5 of Figure 3; Figure 6 is an ex 
ploded perspective view of a modified form of tube 
shield embodying the invention; and Figure 7 is a vertical 
sectional view taken along the longitudinal axis of the 
modified form of tube shield illustrated in Figure 6, 
but with the parts thereof in their functional position. 
The tube shield illustrated in Figures 1 through 5 is 

designated generally with the numeral 10, and is shown 
in position upon a printed wire circuit panel or chassis 

In Figure 3, the relative 
positions of the tube shield, chassis and a tube socket 
are shown, and the socket (which is illustrated in broken 
lines) is designated with the numeral 12. Both Figures 
1 and 2 show a tube within or partially within the tube 
shield, and for identification the tube is indicated with 
the numeral 13. 

It will be appreciated that the tube shield 10 can be 
employed as a shield with any tube, whether an electron 
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discharge or gaseous discharge device, and irrespective of 
the size of the tube. The shield may also be used with 
varied forms of tube sockets, and it is not essential that 
the shield be used solely with tubes and sockets when 
in the environment of the printed wire circuit, although 
captivated tube shields have particular utility in such 
an environment, as has been brought out hereinbefore. 
The panel or chassis 11, as shown in Figure 3, is provided 
along the bottom surface thereof with a plurality of 
printed wires 14 that are connected to prongs 15 of the 
tube socket 12, preferably in a solder connection that then 
serves also to rigidly anchor the tube socket to the 
printed wire chassis. As is apparent from Figure 3, the 
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prongs 15 of the tube socket extend through appropriate 
apertures properly oriented and provided in the chassis 
11, and the printed wires 14 terminate about these open 
IngS. 
The tube shield 10 preferably serves, as is shown in 

Figure 1, to completely enclose a tube 13, thereby in 
creasing the effectiveness of the shielding of such tube, 
and Serving also to mechanically or physically protect the 
upper end portion of the tube. The shield may be perma 
nently affixed to the chassis or tube socket or may be 
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; : captivated in any desired manner, the important considera 
tion being that it is captivated and not removable from 
its position about a tube. 

In the illustration given, the tube shield 10 is anchored 
'', to the chassis or panel 11 by means of ears. 6, which 
is initially, depend downwardly, as shown in Figure 4, so 
... that they can be extended through apertures provided for 

that purpose in the panel. When projected therethrough, 
the ears 6 can be turned over, as indicated at 17, to 
abut the under surfaces of the panel 11 and thereby anchor 
the shield in place. Preferably, the shield is grounded, 
as by connecting one of the ears to a ground wire as 
shown in Figure 3. It will be apparent that the mount 
ing means is illustrated as exemplary only, and other 
mechanical arrangements for locking oranchoring the 
tube shield in place can be employed. 

In the illustration given, two ears 16 are provided, 
and these ears, comprise downwardly turned end por 

, tions of an elongated flange 18 that is provided along 
the collar 19 of the base 20 with which the inner tubular 
shell or window-equipped section 21 of the tube shield is 
equipped. In the form of the structure shown in Fig 
ures 1 through 5, the inner shield section. 2 has a reduced 
diameter above the base. 20 and is provided with a pair 
of diametrically opposed windows. 22 and 23 that may 
be formed in any suitable manner. In the form shown, 

A. 

lower edge of the outer shield section 34, as is shown in 
Figure 7, to limit downward movement thereof. In 
other respects, the modified form of tube shield is sub 
stantially the same as that heretofore described, but is 
shown in connection with a metal chassis 1a and a con 
ventional tube socket 2a for use with such a chassis. 
The inner shield section 32 has windows or openings 35 

0. 
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: the window 22 is enclosed by the perimetric edges that 
extend thereabout, while the window 23 is open at its: 
upper, end, and may be formed by simply providing a ..., 

30. shortened sheet of material that provides a gap between 
!"the ends thereof when the sheet is rolled into a cylindrical: 
...shape, as illustrated. 

and 36, ears or holders 37, a lower collar 38 at the base 
thereof, and anchor members or ears 39 provided by a 
base flage 49. The outer section 34 is a straight vers 
tical tube providing windows or openings 41 and 42 and 
shutter sections 43 and "44-interposed therebetween. The 
lower collar 38, as seen best in Figure 7, is crimped 
about an annular flange 45 of the tube socket, and is then 
integral therewith. It will be apparent that the shield 10 
might be so formed, and conversely the shield of Figures 
6 and 7 might be arranged with a tube socket in the 
manner of shield 10. 

In use of either form of the structure, the inner and 
outer tube sections are assembled, and the ears or hold 
cers 24 or 37 are bent over. to lock the outer shield sec 
tion in telescoped position about the inner sections, 
while, the shoulders or stop members 31 and 33 then 
bear upwardly against the outer shield section to limit 
downward movement thereof. The tube shield is then 
anchored in position with respect to the chassis with 
which it is employed, as for example, by bending over 

- the ears 16 or 39 after they have been projected, through 
aligned openings in the chassis. - 
To insert a tube within the shield, the outer tube 

...section is rotated so as to bring the openings or windows 

At its upper end, the inner shield section 21 is provided. 
with a pair of diametrically opposed ears or shields 24 

c adapted to be bent over the upper edge: of the outer shield 
...section: or shutter. Section. 25 of the tube.shield which 
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, telescopically receives the inner shield section 21 therein. 
The ears, or holders. 24, when bent over...as shown in 
Figures 1,2 and 3, prevent separation of the: shield sec 

...tions, and in particular limit or constrain the outer shield 
... section 25 against upward movement with respect to the 
... inner section. 
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... The outer shield; section 25 has. openings or windows 
26 and 27, and spaced therebetween opposed shutter or . . 
closure portions 28 and 29. At its lower end, the sec 
tion 25:... is equipped with a laterally extendings annular. 
flange or collar .30 adapted to sit upon the shoulder 31 
that extends between the lower enlarged base and upper. 
reduced end portion of the inner shield section. 21, as is 
shown in Figures 1, 2 and 3. Engagement of the collar 
30 and shoulder 31 limits or constrains the outer shield 

: ... section 25 from downward movement with respect to 
... ... the inner, shield, section. While, the sections are locked 
, , , against relative longitudinal movement, they are rotatable 

with respect to each other. One. or more dimples or 
iprotuberances 3a are provided to limit rotation of the 

; : outer shield section in either, direction within the limits 
of a predetermined arc, and as illustrated, the dimples 
may be formed...in the outer. shield section for engage 

... ment with the edges of the windows in the inner shield. 
... section. 

it will be appreciated that the particular constraining 
is arrangement described for preventing relative longitudi 
inal movement between the shield sections may be varied 
"...substantially; for example, the inner shield section might 
have a single diameter from end to end thereof, as is 
shown by the inner shield section 32 in Figure 6, and in 
such case the outer shield section might extend all the 

I way to the bottom of the inner shield section and sit 
upon the lower collar thereof, or conceivably, it might 
rest upon the top surface of the chassis 11. 

‘. . On the other hand, as is 'shown in the' modified form 
of structure in Figures 6' aid 7, such an inner shield Sec 
tion might have one or more laterally struck portions 
or stop members 33 thereabout adapted to engage the 

26 and 27, respectively, into alignment with the windows 
122 and 23 (or windows. 41 and 42, respectively, into 
alignment with the windows 35 and 36), and a tube is 
then inserted into the shield. The tube may be grasped 
through the aligned openings, in the tube shield on oppo 
site sides thereof, to guide the tube into position with 
respect to its tube socket, and to thereafter push the 
tube downwardly to insert the prongs thereof into the 
openings therefor; in the tube socket. The outer shield 
is then rotated to align the shutter or closure sections 
thereof with the windows of the inner tube shield. 
The result is a continuous body of metal completely 

enclosing a tube to shield the same and offer a path for 
magnetic and electrostatic fields to ground. ... It will be 
appreciated that at least one of the ears or anchor mem 
bers of the tube shield will.be.connected to a ground 
wire. To remove the tube, the shield sections are rotated 
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with respect to each other to align the openings, thereof, 
whereby the tube can be grasped between the fingers 
and drawn upwardly, as shown in Figure 2. 

It will be apparent that the specific structures shown 
can be varied considerably, and parts, may be reversed 
as, for example, by having the rotating shield section 
mounted within the stationary shield section, rather than 
as in the structures shown. 
While in the foregoing specification embodiments of 

the invention have been described in considerable detail. 
for purposes of making a complete disclosure, it will be 
apparent to those skilled in the art that numerous changes 
may be made in those details without departing from 
the spirit and principles of the invention. 

... I claim: . 
1. A tube shield construction for shielding an electron 

discharge tube associated with a support comprising an 
inner cylindrical shield member having a lower, base por 
tion, connecting means at: one end of said lower base por 
tion for securing same to a support, stop means posi 
tioned immediately adjacent the upper end of said lower 
base portion, an upper body portion secured at one 
end to said lower base portion imediately adjacent the 
stop portion and extending upwardly therefrom in longi 
tudinal alignment therewith, an outer cylindrical shield 
member of a height substantially equal to said upper 
body portion and enveloping said upper body portion, 
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the bottom free end of said outer shield member being 
in engagement with said stop means to prevent longi 
tudinal movement of said cuter shield member in one 
direction, retaining means carried by one of said shield 
members in cooperation with the other of said shield 
members to prevent longitudinal movement of said outer 
shield member in the opposite direction, said upper body 
portion of said inner shield member and said outer shield 
member each having a pair of diametrically opposed 
longitudinally extending complementary slots of a width 
sufficient to enable the fingers of an operator to grasp 
a tube positioned within said inner shield member, said 

O 

outer shield member being rotatable with respect to said 
upper body portion of said inner shield member for se 
lectively opening and closing said elongated slots. 

2. A tube shield construction in accordance with claim 
1 wherein the lower base portion has an outside diameter 
greater than the outside diameter of said upper body 
portion, with the stop means being in the form of a cir 
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cumferentially extending shoulder formed by the jointure 
of said upper body portion with said base portion. 

3. A tube shield construction in accordance with claim 
1 wherein the lower base portion has an outside diameter 
substantially equal to the outside diameter of said upper 
body portion, and said stop means are in the form of a 
plurality of circumferentially spaced outwardly extend 
ing tab portions. 

4. A tube shield construction in accordance with claim 
3 in which the lower base portion immediately above the 
connecting means is provided with means to positively 
retain a tube socket therewith. 
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