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OF NEW YORK

NONMICEOPHONIC SUPPORT FOR VACUUM TUBES
. Application flled August 81, 1988. Serial No. 803318,

. The present invention relates to electric

'discharge a%paratus and more particularly to

non-microphonic supports for thermionic de-
vices which are mounted upon vehicles or in

- other places where they are subject to shocks,

jars or vibrations.
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- ‘thereof varies the oufput
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It has been found ‘that the. electrodes of

vacuum tubes, ag they are usually construct-.

ed, almost always tend to act
systems with small damping factors.
relative movement of the

as vibratory
Any

or space current
which passesin a circuit, ncluding the cathode
and anode of such tubes, and hence, it is seen
that shocks or vibrations impressed upon the
tube so as to cause the electrodes to vibrate
in their several respective periods will cause
troublesome noises in a telephone bridged

- across the output circuit of the tube. Especi-

ally is this true when several amplifier tubes

. are connected in tandem, when each tube in

28

addition to amplifying the current varia-
tions of the preceding tube will add a series
of variations due to the vibrations of its own
elements. The trouble due to vibrations of
the electrodes is not limited to tubes in cas-

~cade but is usually present where vacuum

tubes are mounted on a solid structure sub-

- ject to vibrations, such as-aeroplane, boat or

- -conducting

.other moving vehicle. Moreover, it has been

found that not only do the elements within

tube move so as to change the inter-
‘electrode spacing, but the tubes themselves

- may -change their position with respect to

one another and also with respect to adjacent

-~ of the radio frequency circuits corinected with

45

" various electrodes

{

the various electrodes.

- An ::lject of this invention is to produce a
_practi

structure to overcome the. difficul-
ties mentioned. In the drawings Fig. 1 rep-
resents an elevational view -partly in cross-
‘section of the improved tube assembl sup-
port; Fig. 2-is a plan view, while Fig, 3
shows in cross-section the view taken along
line 3—38 of Fig. 1.
plurality of evacuated envelopes containing
y which may constitute am-
plifiers; detectors, oscillators or the like in
any of the usual combinations, the envelopes

electrode or parts’

surfaces which causes’ detuning -
" resilient

Numeral 1 indicates a bers

being mounted in the ordinary form of-
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socket 2, which may be secured in suitable .

manner to a base-board 3 of insulating ma-
terial, for example, fiber. The base-board
rests upon a plurality of hollow members or
cushions 4 which may be constituted of
highly - elastic. material, for example, live
rubber, the cushion members being support-
ed on a lower base-board-5 also preferably of
fiber. While these members may take vari-
ous shapes, for example, hollow spheres, T
prefer to fashion them as hollow cylinders,
the manufacture of which is
forming a rubber tubing of the desired di-
ameter and cutting off pieces of the requisite
length. .In some cases, rubber bands having

facilitated by

a width of material comparable to the length

of the cylinder may be wound, layer upon
layer, until the proper thickness has been
reached and securing the ends to form a
unitary ring. The dimensions of the cush-
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ions are obviously dependent upon many fac- -
tors including the w’ei%ht to be supported and -
t

characteristics of the vibrations to be
damped; I have obtaired satisfactory re-
sults by employing live rubber tubing 34"
outside diameter, approximatel 15’/ thick
and 34" long for superting radio receiving
sets constituting three to five tubes. The
pieces of tubing lie lengthwise and may be
affixed to the base-boards in any suitable man-
ner, for example, by diametrically disposed
rivets which pass through the boards. - It is
obvious in the event that shock, jar or vibra-
the tube assembly, as

tion is transmitted to
when the set is an accessory to an automobile,
aeroplane, boat or other moving body, th
ilient nfembers 4 tend to roll slightf
being held-in place by the rivets, they sim-
ply distort, and the resulting strain”

to mount the tubing_ so
that the Iongitudinal axes of adjacent mem-
are normal to each other;-in this man-

directions. of the transverse plane may be
obtained, although, it is to be understood that

dissi--
Pates or otherwise drains the vibrational .
energy from the assembly. - ¥t is considered °
preferable for the more efficacious removal of -
the shock energy,

7

e .
y but’

-ner, substantially uniform flexibility in all -

any and all relative positions of the various -
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members 4 are within the contemplation of
my invention. In the event that the shock is
severe, as when an aeroplane equipped with
the device hereinbefore described is landing
on rough terrain, the tubing members may
flatten to a considerable extent and it may be
desirable to provide a bumper 6, constituted

- of sponge rubber, to serve as a stop or limit to
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the relative movement between the base-
boards. The thickness of the sponge rubber
block should be such as to permit the tubing
to distort or flatten to a degree just sufficient
for dissipating the shock energy.

Moreover, it has been found that when the
receiver is connected to radio frequency cir-
cuits, the swinging of the respective tubes
about their sockets may cause a slight but
readily perceptible detuning of the various
circuits. These movements apparently pro-
duce a change in the relative positions of each
group of electrodes considered as a whole
with respect to one another and with respect
to adjacent conducting surfaces thereby vary-
ing the constants of the associated circuits.
In order to prevent these gyrations, I pro-
vide a quantity of sponge rubber 7, con-
veniently in block or plate form, fashioned
to fit snugly about the envelope of each ther-
mionic device by means of appropriately

shaped apertures; this plate member serves

to space the tubes from one another and from
nearby conductors. The block may acquire

rigidity from a metallic plate 8 preferably of
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non-magnetic material, for example, alumi-
num, the combined structure being support-
ed from the lower base-board by means of
two sets of oppositely positioned brackets 9, 9
which pass through suitably located notches
in the upper base-board 8 and the bumper 6.
The brackets may be affixed to the sponge
rubber structure by rivets 10, 10 and to the
lower base-board by screws or in any other
manner. While it is evident that various
forms of leading-in conductors 11 may be
employed to make connection with the tube
contacts, I prefer to utilize flexible metallic
braid for this purpose, so as to prevent ex-
traneous vibrations from being communi-
cated to the electrodes which ordinarily would
ha,fpen if the leads were made of solid metal.

"It will be apparent that in providing elas-
tic means for damping out the mechanical vi-
brations derived from any extraneous source
which ‘otherwise may be transmitted to the
electrodes of the tubes and further, in pro-
viding a resilent spacer between the tubes
to prevent detuning of the various circuits,
the construction is admirably adapted for
supporting audion tubes and produces the
maximum degree of quietness in the output
of such tubes under difficult operating con-
ditions. The live rubber tubing tends to dis-
pose of at least two forms of acoustic un-
dulations, the sharp, relatively small ampli-
tude, intermittent jar or vibration being effec-
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tively dissipated in the body of the rubber,
the slow, large amplitude, recurrent shock
being disposed of by the flattening process or
other strain existing in the tubing. The
sponge rubber which is employed for mem-
bers 6 and 7 serves to eliminate or reduce the
effect of heavy thrusts exerted by the upper
base-board in moving toward the lower board

or by the swinging motion of the various

tubes; the air cells of the sponge rubber con-
stitute a multitude of dash pots in draining
the vibrational energy from the various parts
of the apparatus producing a high damping
factor. ‘

Tt is evident that other caoutchouc-like ma-
terials may be substituted for each of the live
rubber and sponge rubber having similar re-
siliency and damping properties. No at-
tempt has been made herein to enumerate or
describe all the possible damping materials
or means and other equivalent structure and
devices which may be used in carrying on
the purposes of the invention but the ap-
pended claims are intended to include such
equivalents except where otherwise specified.
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For example, in place of hollow cylinders, an- -

nular members of damping material in the
form of helices may be used.

What I claim as new and desire to secure
by Letters Patent of the United States, is:—

“1. A support for preventing external vi-
brations from changing the space relations of
electrodes in space current apparatus, said
support comprising a plurality of cylindri-
cally shaped members of elastic material hav-
ing longitudinal axes angularly disposed
with respect to one another, said apparatus
resting upon said members, whereby the vi-
brational energy is dissipated in a plurality
of directions.

9. A mounting arrangement for space dis-
charge apparatus, comprising a base-board
upon which the apparatus is mounted, a sub-
base-board, a nonmicrophonic member In-
terposed between said base-boards, said mem-
ber comprising tubing of caoutchouc material
which lies lengthwise of the base-boards.

3. A mounting for space discharge appa-
ratus which normally is subject to vibrations,
said mounting comprising a base-board upon
which the apparatus is mounted, a sub-base-

board and means interposed betwéen the base-

boards for draining the vibrational energy
from the apparatus, said means comprising a
plurality of cylindrical members of resilient
material having the longitudinal axes of ad-
jacent cylinders normal to one another where-
by resiliency is procured in a plurality of di-
rections. ‘ '

4. A support for multi-tube space current
apparatus in which the electrodes of the va-
rious tubes normally tend to vibrate and in
which the tubes normally tend to swing,
whereby the electrode spacing is changed
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within each tube and the constants of the 130
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associated circuits are altered, means for
maintaining the normal electrode spacing,
said means comprising a plurality of hollow
cylindrical elastic members upon the periph-
ery of which the apparatus is supported and
a spacer of resilient material positioned be-
tween the tubes. : o

5. A support for a radio frequency ampli-

fier, said amplifier comprising a plurality of

10 th

15

ermionic. devices which tend normally te
vibrate due to extraneous mechanical dis-
turbances thereby changing the inter-elec-

trode spacing within each device also chang-

ing the spacing between the electrodes of such
devices and adjacent conducting surfaces
whereby deleterious effects are produced in

~* the output of the amplifier; means for main-
- taining the normal electrode spacing, said
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means comprising hollow cylindrical mem-
bers of -elastic material upon the periphery

‘of which the amplifier is supported,. said

members being subject to distortion of shape
when activated by said disturbances, a block
of resilient material to limit the amount of

said distortion and a spacer of energy-damp-

ing substance positioned between said de-
vices. : .

In witness whereof, I have hereunto set my-
hand this 30th day of August, 1928,

. CLARENCE A. GUNTHER.
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