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The present 1nvent1on relates broedly to de-
vices for supportmg obJeots subJeet to Vzbretlon'_r_,_

~and for: draining off the. vibratory energy “The"
., _mventron has- pertleula.r application to thermi-

“onic apparatus wherein ‘the vibratory movement -
of the electrodes’ gives rlse to mlorophome n01ses

~ in the output circuit.

- .10___

S tubes the filament, when heeted elongetes and
" 'may tend to wbrete or. swa.y slightly toward the
“"adJeoent electrode.as -the envelop is jarred.

‘The Vlbratory perrod of the ﬁlement under these
- -conditions is often within the audlble Tange of
-~ frequency and the Vlbratlons may give rise to

- ‘electrical eff ects which cause howlmg or other

25 ‘sound phenomena in the loud speaker."

n- three-eleetrode apperatus whleh usue,lly_}
comprlses a, ﬁle,ment grld end enode the heated'
member 1s suspended in & manner such as to al-

low for expa,nsmn under opera,tmg conditions.

~ The filament support may take: the form of a

-~ coiled spring in the larger a,pperetus but in the
..-. small receiver types of tubes, it has- been found
sufficient from a practical standpomt to. provide
i I‘lgld supports however in the case of the small -

reference has been mede more . pa,rtloularly to

| changes in position of the ﬁlement relative to the;

e _a,d,]eoent electrode 1t is also to be understood

_r 3

. that when the rememmg electrodes i. e., the grid
and anode are made of relatively’ llght material
or in case there is undue ﬂemblhty of thelr sup-

portmg means, these eleotrodes may: elso add

 their vibrational effect. to ‘that of the filament,

o _resultmg in still- greater noise; however, the or-.

der of magnitude of the ﬂlement v1bret1ona,1 en-

ergy. is usually much greater than that of the

- .other. electrodes oon51dered elther seperetely or

~ as & unit.
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- I have. dlsoovered end in. acoordenoe Wlth my'-
E 1nvent1on that by. provrdmg a special form of
support: for-the electrode . structure not only is -

. the wbratronel energy: of the ﬁlement effectively

- . damped, but also such energy of this character
- - asmay be contrlbuted by the vermus other eleo-

o ‘trodes.
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Other obJeots ‘and

~While
_is spot-welded to the eonvolutmns of the' grid

and which extends through the press to form an-
other leading-in conductor. The position of the

Among the obJects of my 1nvent1on a,re to -
--prowde a. substantrelly aperiodic support for

- ‘'members subject. to vibration which will effec~
tively drain. the vibrational energy: from said
- members, more. partleulerly from the ﬂlement.'
" and other electrodes of .a thermionic device; to .
~ provide a frictionally damped cable for suspend-'
ing objects which tend to vibrate when subjeoted
1o jar and. in generel to reduce or, preferebly en-
tirely to remove the effects of ‘vibratory energy-

_'“from supported members, __

I‘Igld wire
| bend in the rod to the block 6. L
It wﬂl be evident that when there 1s set up
--;mthm or without the envelop ‘mechanical dis-.
~ turbances which normally Would displace the -
relative pos1t1ons of the various ~electrodes

' swmg sllghtly the entlre eleotrmel struoture about

(Cl 250——27 5)

_feetures wrll be apperent as the speolﬁca,tlon 1s_
perused in conneotron with the a,ooompenylng

drawing in which similar reference characters
-desrgnete eorrespondmg elements th_roughout the

severel ViEWS. | _ ;.
~ Fig. 1lis an elevatlona,l view in perspeotwe of -
A thermronlo discharge-device: equlpped with’ the'_ -

-1mproved eleotrode support Flg 92-illustrates a

‘modified form.of electrode unit and supportmg'*.'.{
© member, while Fig.’ 3 shows the 1mproved sup-'_
*--;portmg cable in- the proeess of making." T

Referring to Fig. 1, I have ‘indicated e,t l s,n' |

| '__"revecueted entvelop oontammg a ﬁlamente,ry cath~ B
. ode 2, a helical grid 3, and an’ anode 4, the two-“
le,tter members surroundlng the ﬁlement in-con- .
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centrlo fashion. - The anode is formed preferably o
of a curved plete member wrth termmel flanges . =
between whroh is olemped an: uprlght supoort rod

tended to serve as a lea,dmg-m oonduotor

B secured in the press at the lower end and ex-f..”- N

The-'.'j2'0': L

upper end of the rod carries a hor1zontally dis=.

The block is also

 posed member; one end of which is afixed ina
block 6 0of 1nsulet1ng material.

supported by a wire: attached to uprlght 1 which~ B

25

lower end of the fllament is maintained by a stiff

eperlodlo supportmg mernber 8 desorlbed here--_
 inafter which may also serve as a lead. This
‘member. takes the form: of a stranded oeble or . -
rod comprising a’ plurehty of parallel wires 9
“specifically -shown .as six and preferebly con-
- stituted of a' metal, such as iron or copper, bound &
 tightly together by a wire 10 preferably of the'
same material, as seen more clearly in Fig. 3.
. The length of cable may be finished off by se- -
euring’ together, by Weldlng for exe,mple the last - o
few turns of the wire 10. The composite rod is 40 -
 bent at a suitable: pleoe along its length to-give, - .
l-‘--_'ﬂ'enera,lly speaklng, an 1nverted V shape or oen-_.‘__.,- S
- tilever effect for clearing the electrode structure.
~ “The lower.end of the member 8 is affixed in posi-~.
" tion by a sheet metal clamp {1 which fits tightly 49
‘over the press. end pmches the upstandmg sup~- - -
" port. In order to assure no turning movement
L'i-between the aperiodic member and the clamp; 2

extendmg from the__-.._:sbr-__ .

12 is prov1ded

'wire, the upper end being suspended from an . -
30,
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fashion, resulting in undulations of audible char-
~ acter, the vibrational energy transmitted to the
_eotlvely d1ss1psted in

e

_.2.

the lower r1g-d wzres as a fulcrum pendulum

active member will be e
the aperiodic support 8.

While I do not wish to be limited to any psr-
ticularly theory, it seems that when the rod 8 is

* subjected to stress with resulting strain as would
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wires of smeller gage,

particularly the

be the case undel the condmons noted, the wues

8 rub against one another and expend the super- -
- fluous enerey as friction and generated heat,

without passing the undulatory  inotion to the
electrodes.

Among
teristics are the spacing between a,d,]eoent turns

and the number, size and usture of the wires em- .

ployed

the completed. cable insofar: as the Vlblstionsl

~energy draining function is oouoerned as achange
" in the tension s,oeolded to the hellx Would have.
The number and gsge of the wires employed_-
> may be determined in large measure from the
- weight of the unit to be supported. It has been -
noted that a member fabricated in the manner

described, remsms substsnually s,ntl-resopent or

~aperiodic to all vibrations of: an sudible charac-

ect of sherp,.'
localized disturbances, such as a tap on the en-

- velop or other glass portions from bemg com-
In short

ter.. The osole also prevents the e

mumcated to the electrode structure. -

the rod 8 may be conszdered mechsmoslly to

isolate the eleotrodes from jar emsmg mthm or
without the envelop

Fig. 2 shows an: eTeotrode orgsmzstlon sus- '

pended entirely between lengths of the improved

| support This modlﬁostlon is sumler to that de-_

except thele are
.I_prowded a short length of eeb e 13 s,ttaehed to

scribed with respeou to Flg

the overhanging portion of the main stem 8 and

another short length {4, which supports the low- -

er msula,tlon block 15. These short pieces pref-

conhnections.

sary, also to pmVlde masomum X embﬂuy SO as
not to disturb or. curtail the damping. function
of the aperiodic supports Tbe filament may be

energized by our1 ent. psssmg through the oa,bles
8 and 4.

The electrode structure 1s prefersbly posmoned_

‘in the envelop (not shown) by means of metallic

- band {8 clamped akout the. stem to form a holder
for the upright member 8.

long and slender, it may be neoesssry to. prowde |

a transverse support 9 mtemledlste the ends

tire eleotl ode structure is supported top and. bot-

tom, by an sperlodlo member formmg a -struc-

ture. which completely isolates the electrodes,
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The completeness and rapidlty with
which waves are damped and dissipated depend
> upon the design of the non- mlorophomo member,

It has been found that the spacing of

‘the convolutions has somewhat the same effect on’f--

brational energy from

‘When the cable.is

Alament, from. vibrations that
impinge on the -glass envelop. These rpembers
operate precisely in the same manner.as was:eX-
'p1s1ned wﬂ:h respeot to the plecedmg ﬁgure |

While T ho- ve snown the main uprzght 8 s,nd thu
secondary supporting members (3 and {4 as COfl-
stituting nou—*:morophomo material, it is obvious

‘that as few or as great a proportion of the

11eoessary supports may be made of this material
with corresponding degl ees of V}brstory 1so1et“* on
accorded. -

- It will be ewdent that the non-iesopant oeble
which forms the suhject matuer of the present in-

vention is not limited in its use to thermisnic ap-

paratus but may find adaptation to any case whers

_-".'f:v1bm+01y disturbances are to be d1s51peted par-
ticularly -where the-energy to be drained is of

'reletwﬂy large emphtude

to show the extended use of a cable such as de-
the factors which determine these charac~

seribed there may- be mentloner’ its employment

as an airplane strut, wire rope or cord by which
- obJects in generad are. suspended or supported the

airplane and obJeots bemg susoeptlble L0 wbretlon
_- of an-excessive chsre,oter |

What I claim as new. eud desire to secure by

"__Letters Patent of the Umted States, is:

1. A thermlomo dew.oe eomprlslng an envelop
'conts,lmng 2, plura,llty of ooopers,tlve electrodes

ly non-mlorOphomc metallic. member, said mems-

- oer being constituted of superimposed wires. =
-2. A thermionic -device -comprising an. envelop

-._oonte,lmng a plure,hty of. ooOperstlve electrodes
“and means for supporting the electrodes within -

the: envelop, said ‘means oompmsmg ‘& multi-
strand cable designed to be substentlelly non-

mmrophoms at all. frequenmes

3. A non-mlorophomo electrode support oom-
prising. a - plula,hty of parallel meta,lllo wires

| 'bound togebher by a helloal member |
4. A thermlonlo device .comprising. an. enveIOp
contesmng a plurallty of - oooperstlve eleotrodes,_

including a ﬁla,ment s:ud -means for. dreumng Vi
said fllament, said means

and means within the. envelop for supportmg the 4
‘electrodes, said means comprising a substantzel-

ot

10

- AS examples tending

15

20

25

30

40

comprising a. plurshty of wires in contact Wlth'.r'

one another a,nd hsvmg a relstwe movement_

~ therebetween.
erably are of smsller diameter than the main

upright 8 and may be constructed of a fewer uum—-j |
ber of wires or pevheps of the same uumber of
The blook i5 . carries the
lower end of the electrodes by means of suitable
The lead wires IES and {7 for the
grid and anode respeotwely, &18 oonstltuted of -
relatively smali wires so as to minimize the
amount of meterla,l of the mlorophomo sort neces-

B, Eleotrode 'struoture for a therrruomo devme

| oomprlsmg an electmde supported at. each end
- within the device by a substsntlslly a,perlodlo |
member, said member consisting of a plurality
of wires arranged to allow a ru bmcr oontect be-

tween one another.. -
8. An electrode struoture for eleetr:to dlseharge

prlsmg a pair of substsntlelly non-mlorophomc

‘members secured respectively to opposite. ends

of the. struotufe .each member oonsmtmg of a

| _plurshty of wires whloh contact with.one another
-along their respectlve lengths snd are bound to-

_gether

,oontemmg an eleotrode orgamzstzon blooks of

“insulating material posnloned at each end of
of the vertical portion, one end of wh ch is af-

fixed . in the press -and. the other end hs.vmg a
 hook-like extremity which gresps the, upright in -

the manner shown.. It is apparent that the en-

- the electrode orgs,mzs,tzon rigid. membpers con-

necting said: blocks to the electrodes, and means
for. supportmg said. blocks within the envelop,
said means being. substsntla,lly sperlodlo to all

_.freouenoles and comprising & plura,hty of wires
~which contact with one another and heve a rela-
| _twe movement therebetween.

8. A therm_lomc device oompﬂsmg an envelop

terminating in a reentrant stem and containing
an_electrode. orgsmzs,tlon ‘blocks of -insulating
sterlal pomtmned at eeoh end of the eleotrode _

. A therm_tomo devme oomprzsmg an envelop ’

&5
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'- devmes said structure including ‘a -plurality of
'-electrodes rlgldly secured together in spaced re-
lation, and means. for supportmg the structure
-as & whole within. the device, said means com-
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~tion-dampening
" sectional dimensions, ‘the member of smaller di- -
mension being connected to the remotely posi-

10 tioned block, the support for the block mnearer

2,012, 129 y T g

E ergamzatmn and arranged at dlﬂ”erent d1sta,ncesf |
from said stem, rigid members. connecting said
Dblocks to the electrodes, supports between ea,ch
of said blocks and the reentrant stem, the sup-
port for the block pos1t10ned remote frem the =
stem - bemg constituted of a plurality of V1bra—- f
members of different cross-.

" the stem being constituted of a wbratmn-damp-

da.mpenmg member 01:‘ smaller d1men31en thh o
~is secured to the other of said blocks. S
L9, A thermlome device comprising an envelep_“ o
--_'contammg a plura,hty of cooperetwe electrodes -

including a filament, and means comprising a

substantially - non-mlcrephome conductor - for

~carrying current to said filament and for pre- -
- venting vibrations of substantially all frequencies

from bemg eommumcated to said filament, said

- conductor bemg eenst1tuted of supemmposed 10
B .'..'-metalhc wu'es |

 ening member having a cross-sectional dimen- - -
- sion substantmlly the same as the v1bra,t10n-;

ALBERT W I-IULL
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