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My invention relates to vacuum tube sunports,
and more particularly to means for protection of
vacuum tubes from vibration. impact and shock.

It is well known that vibration, impact and
shock applied to vacuum tubss may damage the
‘tube -elements and may impair the tubs’s op-
erating characteristics.  Many types of tubes are
-standard commercial items which are produced
by large ‘scale methods in order to reduee their
cost. The design and construction of such
standard tvbes are in 2 large mensiure based on
the -supposition ‘that the tuhes will ‘he used in
equipment located in relatively quiet places, such
as in radio receivers located in homes,

In certain uses, such as, telephone systems for

railway trains and like mobile units, the tihes
of the eguipment become subjected to vibration,
impact and shock much more severe than that
for which -their construction is designed. It has
been found that vibration and imract to which
‘the vacuum tubes of train telerhone systems are
subjected tend to gradually locsen the erimmped
section of mef2l tubes of standard commercial
.design allowing movemsnt between . the metal
‘shell and the base, and this continued movement
flexes and strains the connection leads from the
tube elements to the base pins, and eventually
one or more of these leads may become broken,
thus prematurely ending the serv1ce life of the
tube.
' This means that systems using tubes under
severe operating conditions must resort to a
specially designed tube which greatly increases
“the . first cost or else must resort to frequent
tuhe inspection and replacement which inereases
‘the cost of maintenance of the system.

Again. in many of these tube uses, proper
ventilation of the tube is essential for its desired
operation due to the relatively high temperature
‘at which the tube operates.

In view of the aforementioned conditions in
‘vacuum tube uses, a feature of my invention is
the provision of an improved vacuum tube sup-

‘port to lessen the effects of vibration, shock and
impact upon the structure of the tube and upon
its operating characteristics.

A further feature of my invention is the pro-
vision of a vacuum tube support that is easy to
apply to the tube and which support psrmits a
tube to be easily replaced.

Another feature of my invention is the pro-
vision of a vacuum tube supvort which incor-
poratzs novel means for ventilation of the tube.

Aggin, g feature of my invention is the pro-

visicn of a vacyum tue supwort which ieof sina- 6
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ple and rugged design to permit its construction
at low cost, which does not have parts difficult
for the maintainer to handle and which will au-
tomatically grip the tube tighter as the vibra-
tion becomes excessive.

Other featnres, objects and advantages of my
invention will appear as the Sp“ClﬁcatIOn pro=-
gresses.

I shall deseribe one form of vacuum tube sup-

vort-embodying my invention, together with cer-
tain modifications that I may use and which al-
50 embodv the invention, and shsll then point
out the novel features thereof in claims.
- In the accomnanving drawings, Figs. 1 and 2
are an -elevation view partly in section and ‘a
plan visw, respectively. showing a support em-
bodving my invention when applied to a metal
envelope tvpe of vacuum tube. Fig. 3 and 4 are
fragmental views showing modifications of the
tube stprort of Fies. T and 2 and which modi-
fications also embody the invention.

In each of the several views, like reference
characters designate similar parts.:

R@fe“ym;ﬁr to the drawings, the reference char-
acter 19 designates a vacuum tube having a
metal envelove 41 and a base 12 to which the
pins of the tbe electrodes are brought out for
connection with the tibe socket in the usial
manner. The tube {0 may he anv one of many
tynes. of tubes of this general construction. A
tube socket 13 is mounted in any suitable manner
n 2 paneél or base plate 14 for receiving the pins
of the tube I8 for connection with the outside
circuits, the-tube being inserted into the socket
and firmly ‘held in placé therein in the usual
arrangement.

“The panel or base plate {4 may be of any suit-
able material, and it is a part of the chassis or
other frame work not shown on which the tube
and its velated eguipment are mounted, the
chassis in turn being secured in a suitable hous-
ing.

It is apparent that vibration and shock ap-
prlied to the housing will be transmitted to the

panel 14 and in turn transmitted- through the

tube socket to the tube itself and for communi-
cation systems using tubes carried on railway
traing, the vibration and shock transmitted  to
the tubes (0 may be relatively severe notwith-
standing the chassis on which the tubes are car-
ried may itself be supported in the housirg hy
shoek absorbing means. To protect the tube 19
against the effects of vibration and shock, I pro-
vide a tube support for each individual tube of
the equipment. This tube support comprises two




major paits, a supporting annulaf shell 15 and
a flexible ring 16.

The annular shell 15 is a tubular member hav-
ing an inside diameter somewhat greater than
the maximum outside diameter of the tube en-
velope |1 and its base 12. The shell {5 is prefer-
ably a metal shell and as shown in Fig. 1, it is
formed with a flange (7 so that the shell may
be secured to the panel 14 by the flange 1T being
riveted as by rivets 18 to the panel. This shell i5

is assembled on the panel 14 to be coaxial with’

the tube socket 13 and with the tube 10 when
inserted in the socket. The shell 15 is of a
length sufficient to surround the tube 10 a given
distance above the tube base. The upper or free
end of the shell 15 is flared outwardly, as will be
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apparent by an inspection of Fig. 1, for its upper -

portion to- provide a conical seab. Preferably
the length of the shell 15 is made such that a
conical seat of a given length is provided and with
the base of the seat somewhat above the top
of the base of the tube when the tube is inserted
in the socket. The flexible ring 16 is formed with
an inside diameter substantially equal to the
outside diameter of the metal envelope (i of the
tube. The outer surface of the ring 16 is made
wedge shaped to fit into the conical seat of the
shell 15. Thus the ring 16 when slipped over the
tube 10 provides a snug fit around the tube and a
complete seat in the shell 15. The width of the
ring 16 is made sufficient so that a small portion
of the ring extends above the upper rim of the
shell 15. The ring (6 is of a material which will
withstand high temperatures without appreciable
deterioration and without losing its flexibility.
Preferably the ring 16 is made of “Silicone” com-
pound. In this position around the tube, the
ring 16 substantially prevents vibration and
shock from being transmitted from the panel
14 to the tube.. When excessive vibration occurs,
the ring 16 will have a tendency to slip down on
the body of the tube to wedge it tighter within
the shell 5. :

For ventilation of the tube, the ring 6 is
preferably made with grooves 20-on the inside
surface of the ring, as best shown in Fig. 2. - Also,
as an aid to the ventilation of the tube, the shell
i5 is preferably perforated around its lower
straight portion as illustrated at 25 in Fig. 3.
This arrangement has been found to provide suffi-
cient ventilation around the lower portion of
the tube and for the tube itself so that the tube
can operate without excessive temperature.

In place of the shell I5 being formed with a
flange 1T and secured to the panel {4 as by
rivets, the shell {5 may be formed with. ears 21
and the panel {4 formed with corresponding holes
through which the ears 21 may be inserted, and
the ears bent over to secure the shell to the
panel, this modification in the mounting of the
shell being illustrated in Fig. 3. . .

As shown in Fig. 4, threaded spade lugs 22 may
be riveted or welded to the lower portion of the
shell 15 and the panel 14 drilled to receive the
threaded portion of the lugs 22 and the shell 15
secured to the panel 14 by lock washers 24 and
nuts 23 run down on the threaded portion of the
lugs.

With the shell 15 assembled on the panel 14
.around the tube socket, the tube 10 is inserted
in the socket in the usual manner and the flexible
ring 16 of the tube support is then slipped over
the tube and pressed into the seat on the shell.
“To remove the tube it is only necessary to grasp
the upper portion of the tube envelope and pull
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the tube frofm the socket in the normal wa¥.
Should there be a tendency for the flexible ring
{6 to bind the tube in the shell 15, this can be
overcome by pressing upward against the por-
tion of the ring extending above the rim of the
shell. It follows that with the tube in place
in the socket, the flexible ring of the support
can be readily applied to the tube and the sup-
port will cause little or no hindrance in the re-

‘moval of the tube from the socket.

The tube support here illustrated has the ad-
vantages of supporting the body of the tube in
such a secure manner that it will prevent vibra-
tion and shock from reaching the tube and tubes
of standard construction can be used in systems
where the tubes are subjected to severe vibration
and shock without the loosening of the tube en-
velope from its base to cause premature failure
of the tube. Also, the tube is held firmly in
place and normal operation of the fube main-
tained. This tube support is rugged and of simple

‘construction to be of low cost, and it is free from

having parts that require removal or adjustment
by a maintainer.

Although I have herein shown and described
but one form of vacuum tube support embodying
my invention, it is understood that various
changes and modifications may be made therein
within the scope of the appended claims without
departing from the spirit and scope of my inven-
tion. .

Having .thus described my invention, what I
claim is: -

1. A vacuum tube support for protection of a
tube when it is inserted in a socket mounted on a
housing panel, comprising, an annular shell hav-
ing dimensions for it to surround the tube to be
protected with a given clearance, said shell hav-
ing one end secured to said panel coaxial with
the tube socket and its free end flared to form a
conical seat, said shell of a length for its free end
to extend above the base of said tube, and a ring
of flexible “Silicone” like plastic material having
an inside diameter to slip over the tube body and
its outer surface wedge shaped to fit said coni-
cal seat of said shell.

2. A vacuum tube support for protection of a
tube against vibration and shock when the tube
is inserted in a socket mounted on a housing
panel, comprising, a metal annular shell having
an inside diameter greater than the outside diam-
eter of the base of the tube, said shell having one
end secured to the panel coaxial with the tube
socket and of a length for the free end of the
shell to extend a given distance along the tube
above the tube base, the free end of the shell
flared to form a conical seat, the base of the coni-
cal seat being above the tube base, a ring of flex-
ible material of “Silicone” like compound and
having an inside diameter substantially equal to
the diameter of the tube body and its outer sur-
face made wedge shaped to fit said conical seat
of said shell, and said ring of a width to extend
a little above said shell when the ring is slipped
over the tube and seated in said shell.

3. A vacuum tube support for protection of a
tube against vibration and impact when the tube
is inserted in a socket mounted on a housing panel,
comprising, a metal tubular member dimensioned
to surround the vacuum tube with some clear-
ance, said member having one end flanged and
riveted to said panel coaxial with the vacuum
tube when the tube is inserted in its socket, said
tubular memher having its free end flared to
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. form a conical seat the base of which is above
the top of the vacuum tube base, a flexible ring
of “Silicone” like plastic material and which is
characterized to withstand a relatively high tem-
perature without loss of flexibility, said ring di-
mensioned to slip over the vacuum tube body and
its outer surface made wedge shaped to fit said
conical seat of said tubular member, and said ring
having a grooved inner surface to provide ventila~
tion for the vacuum tubz when the ring is slipped
over the tube and seated in said tubular member.

4. A support for protection of a metal type
vacuum tube against vibration and impact when
the tube is inserted in a socket secured to a base
plate, comprising, a metal annular shell secured

10

to said base plate coaxial with said tube when -

it is inserted in the socket, said shell having an
inside diameter to surround the tube and its base
with a given clearance and of a length to extend
along the tube a given distance above the tube
base, the free end of said shell expanded to form
a conical seat with the base of the seat above the
tube base, a ring of soft plastic like flexible mate-
rial which is characterized to withstand a rela-
tively high temperature with no loss of flexihility,
said ring having an inside diameter to permit the
ring to be slipped on the tube body and an outer
surface made wedge shaped to fit said conical seat
of the shell when the ring is slipped over the tube,
said ring having its inner surface grooved to give
ventilation to the tube, and said shell provided
with perforations below the conical seat to aid in
the ventilation of the tube.

5. A support for protection of a metal type vac-
uum tube against vibration and impact when the
tube is inserted in a socket mounted on a housing
panel, comprising, a metal annular shell having
an inside diameter to permit the shell to sur-
round the tube with some clearance, said shell
having ears on one end securing the shell to said
panel coaxial with said tube when it is inserted in
said socket, said shell having its free end ex-
panded to provide a conical seat, a ring of flexible
“Silicone” compound material which is charac-

terized by maintaining its flexibility at relatively «:

high temperatures, said ring having an inside di-
ameter that permits the ring to be slipped over
said tube with a snug fit and its outside surface
shaped to fit said seat of said shell, and said ring
having a width for the ring to extend above the
free end of said shell to aid in loosening the ring
when the tube is removed from its socket.

6. A support for protection of a vacuum tube
against vibration and impact when the tube is
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inserted in a socket mounted on .a housing panel,
comprising, a metal annular shell having an inside
diameter {o permit the shell to surround the tube
with a given clearance, said shell secured. at

- one end {o said panel coaxial with the tube when -

it is inserted in said socket, said shell of a length
for its free end to extend a given distance above
the tube base and having its free end expanded to
form a seat, a ring of fiexible “Silicone” like ma-
terial, said ring being characterized by maintain-
ing its flexibility at relatively high temperatures,
said ring adapted to slip over said tube with a
snug fit and having its oufer surface formed to
fit said seat of said shell, and of a width to extend
a little above the free end of the shell when in
place on said shell seat, and said ring formed with
grooves and said shell formed with perforations
to ventilate the tube.

7. A support for protection of a vacuum tube
against vibration and impact when the tube is
inserted in a socket mounted on a housing panel,
comprising, a metal annular shell having an in-
side diameter to permit the shell to surround the
tube with a given clearance, a plurality of spade
lugs secured to one end of said shell and having
their free ends threaded, said panel provided with
openings to secure said shell to said panel coax-
ial with said tube when inserted in its base by nuts
run down on the threaded portions of said lugs,
said shell of a length to extend a given distance up
along the tube and having its free end flared to
form a seat, and a ring of flexible “Silicone” like
material, said ring having an inside diameter only
slightly greater than the outside diameter of the
tube and having its outer surface formed to fit
said seat of the shell for said ring to slip over the
tube and fit onto the seat of the shell.

EDGAR W. BREISCH.
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