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'E‘UBE CO@LENG DEVICE

Elm E Meurem‘é;seﬁf e,mi Herrell Y. Noble, Wll- |
kmsburg, Pa., assignors to Westinghouse Elec- -
L tric & Manufaeturmg Company,  East Pitts-

bm'gh Pa.

4 Cla,lms

- ThlS mventmn concems & transrnlttlng tube
N end pe.l tleulerly a ceolmg demce for such a tube.

T In vacuum tubes intended for transmission and
B pertzculerly with powerful transmission tubes
- g the problem of. eeelmg the anode has ordme,rlly'

~ been met by providing g water Jecket but 111 many

o SItua,tlons water cooling is meonvement -If, for

. example, the transmitting tube is-to be used on

S *_an elrplane provision of an ample Weter SUpply

10 ‘and a circulating system for it would add incon-
r:.,,;-.';-'venleﬂtly to the Welght te be eelrled e,Dd tne_'

B _:_:;_._ispeee t0 be occupied.
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S - Also, on board shlp, 1t 15 eften meenvement to_.'- -.
L _-'--f-SUpply fresh water for coolmg the tube and sea

ay Weter because it deposits a'scale, cannot be used.
*9° - Heretofore. cooling the anode by means of a
| _;.-?-ble,st of air has been inefficient because no way . .
- -was known to bring a su
DR j':mtlme,te conteot Wlth the hmlted surface of bhe
It 15 not fee,sﬂole to meke ﬁne 01" other devmes o

.....

-- 'fer mcreeemg the eTectwe su_rfe,ce 01: the enode o
mtegre,l Wlth it beeause of the dif |
_pense of machining a copper body of sueh e,-'.
" -sha,pe of seahng glass thereto and of suppm :,mg
o end heaumg 11; durmg the “eut gasmg” tree., -

|u.,

Mereever en e,nede of the usue,l type ma,y be

R made by drawing which is much. more- convement'
30 ST

end_ inexpensive than machmme R |
-The provision of. a- supplementel member te

IR jprowde the increased surface has heretofore been-

. f'cons1dered impr actical ‘because no good thermal

_;.:the tube.. - . | |
o Igis an ebJect of eur 1nvent10n ue pmwde for

e feeelmg treﬂsmratmg tubes by an air blast. '
R is-a further ebJect of our invention te pre- |
'3"_.'?vlde a- devme for enlergmg the effective cooling -

) “surface of the anode and afford goed thermal con- ~ tor-like parts.

- junction between the added: member.and the cop-
per: a,nede ceuld be: provided. Also, it has bheen
.. found in. attempts to provide fins by means of a
" member attached to the tube that the anode be-
.. came chsterted by expanding into the spaces he-
ns Wlth e, resultant shortened llfe ef |

tween the

| B :_fff“_neetlen betweeﬂ suca edded dewee and the anode.

g eurren't of ‘air or other cooling agent which shall

50 "'Ebe phely such 1nt1mate contect Wlth the anede that

._.';..-.._-."the ‘heat shall be eff ectwely led frem the a,nede.
~ “tosaid large surface. e |
Tt is a further. obJect of our mventmn to pro-
TRe Vlde eumhery ceolmg mea,ns for coolmg the a,node

icient volume of air into

eerperetmn of Pemlsylmma

(Cl 250-——-—27 5)

close to the see,l Whereby thermal strams at the_ -

_-see,l are prevented.

It is'a further obJeet of our InVenumn to prov:tde SR

" a cooling device which is capable of being at-
tached to and cooperating with a tube of the

stenda,:.d t:vpe usuelly used W1th Wa,ter coolmg

‘Other objects of our 1nver1t10n and dete,ﬂs ef- S
| __the construction will be apparent frem the follow-_l .
‘ing descmptlen end the eecompanymg d1 e,wmg in -

F...gure i 1s an elevatmn pertly in sectlen show-_" 10
| mg the vacuum tube and the coohng dewce |

wmeh

Fig. 2 is an enlarged sectional view teken along o

the hne IT-II of Fig. 1; and, |
L "‘zg 3disan e'ﬂarged sectlonel VleW ta,ken elengi |
the line III—III of Pig. 1. |

The vacuum tube shown 11:1 Flg 1 meludes a

- glass part {, and a copper part 2 united by a seal
3.. The copper p01t10n is mainly cyllndnca.l but

~may be provided with a flared portion, as shown“.zo'_” -

e,t & at the end Whlch is sealed to the glass

The cooling device comprises a body 8 of aluml-' |

around the copper 05711’1(161' 9. ProJectmg redlally

from the hollow cylmder are a plurehty ef fins 6.
- These fins extend longitudinally of ‘the -
- throughout substantially the whole length thereof

| cﬂsheugh at the upper end thes,ar are beveled, as in-
dicated at 1.
- of the ﬁns is Develecl in: the oppes1te direction, as-

The inner pert of the extreme top

- "hum the centr al portion of which is a hollow ¢cyl- .
inder having an internal diameter adapted to fit

ylmdel_ L

30

shownat 8, to provide a conical seat against which

- Arshit H extends radmlly threugh the centra,l

-~ the lewer margin of the cemcel surface ofa shleld _'
‘grests. The lower edge of this shield isturned in-
. wa,rd to ferm a flange i3 which rests agamst the
~upper end surface of the eentra,l eylmdncel per- §
: tmn 5 of the alummum sleeve. |

pertlon 5 of the sleeve and merges with the space '

between two fms The whole ef the alummum

“the bevel portmn 1 of the ﬁns This houemg is
slit throughout its length, as indicated at 14. At
:"the euher end, the housmg extends ‘beyond. the
bottem. surfaee of the aluminum sleeve aﬁordmgf
) margin Whlch is prowded with pro;ectmg studs
18 to coeperate with bayonet slots 1 upon a fun-
‘nel (8. Slots {5, similar to the bayenet slots, in
| ;the mergm of the heusmg prowde yleldable

A heusmg i3 surrounds the alu- °°

-~ minum sleeve and- extends to the .lower edge of -
It is-a further object of our invention to pro- *

o ﬁvlde a device which will present & large surface to -

40

: '_and t]ne epht extenc'ls the entlre length of the'j |
~sleeve,
-~ If desired, severa,l such shts may be made thus |

- dividing the alummum bedy into two or more Sec- - ,

45
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tongues on Wthh the studs IG ere looated
~funnel and the housing. ere thus f astened 'tog:ether |
me;lrmg a - .
A -pluralityof -bands 20 surround the housmg_;_;_-'
T --__'erld are each- promded with out-turned-ends 2§ -
STl L -:’-_’through Whroh bolts 22 extend for tlghtemng ‘thef'_i--_
1']ff&_bends |
..+ The funnel !3 is connected to a plpe 23 whlch;..;
ST --_extends to any source of air under pressure, indi-
-7 10 cated by the arrow at the end of the pipe..
. best flow of air the angle between the surface of
- ~the funnel i8 and its axis. should be between 5'_'
| ___'.'_'-_degrees and 14 degrees. 3 |
- Abranchpipe 24 conducts air around the hous-*
'mg to a circular pipe. 25 Whlch surrounds the an=

- ode 2 a-short distance. below the .seal. 3, bemg.}”?;’_'_‘ the housmg £23. Intimate contact between .the

flexible" Jornt

......

- supported from shield 9 by brackets 28. The sur-

) perforated as indicated et 26 in Fig. 3 to d1reot_;-_--fj"";j_
air-against the enode 2 e snort drstenoe helor&r
L -;'!_-the seal 3.

_.“The. ﬂenge lﬂ a,t the lower edge of the shleld 9
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' f_feoe of ‘the pipe 26 which is towerd the copper -

ieooperetes Wlth a ﬂange 27 on the enode to se-~

0 cure the shield in place.

30num sleeve 5 1is placed around the anode.

_':Q--i_-housmg 13 1s then' plaoed over. the sleeve e,rld the

"'- .. clamping rings 20 are placed over. the housing.

“to-o - The bolts 22 are then tightenéd and draw. the -
. rings and sleeve  into. close contact with eeohf_'
7. 35 other and with the anode 2. Beceuse the. housmg L
_ . .and sleeve are split they yleld reedrly to the

B 'f'_;-_"',._:;iclempmg action of the rings 20.°

S torted. |

... contact between the anode, and the: Jecke‘t the
o s copper is likely to become perforated’ where ‘the
e conte,ct is- poor, thus- shortemng the life of the.
R Compressmn of the aluminum sléeve, by the
... clamping rings tends to force it against the enode’_-
"~ - and the anode into true. cylindrical form. This
60 ~Tesults in an improved characteristic of the tube.

It also ensures more uniform contact between

,'*Vthube

¢ ..This yielding is by a flexuré of uhe housmg and-__-__
T --*'.j;_‘.'"}sleeve in-a plane at rrght angles. to the axis, but -
oo 4p -the reinforcing: action of the fins 6, which are in-
.7 tegral with'the central portron 8, the cylindrical =
L . form of the central part of the sleeve and the .
. stiffness of the housrng 13 because of its curvature,
Sl '1_--'__'_render the. essembly very rigid against’ any tend-
. 45 ency tobend in any plane through the axis. If,

7 therefore, one ring 20 is tightened more than the -
““ - others, the result is not a local excéssive pressure

- . excess. of pressure is distributed lengthmse of th e_"

sleeve throughout conmdereble ares,.

- It-frequently happens that the hea,t tres.tment_'
LT -'_-'of the-tube leaves the thin-walled anode: dis-

If such distortion. results - in- 1rree‘uler-:-r_' cula,tlng gas.

- jacket and tube thus tendmg to increase the life

~ of the tube.

In oeses where the enode 1s so bedly mlssheped--'*} -_'vroeeble

LT 6s -:’_thet a-single split in the aluminum sleeve is in~
. “sufficient to permit it to-accommodate itself to
“the- enode a sleeve split rnto several’ sector-like
:--___;-';perts mey be employed
-in some. cases. to. force suoh ‘an-anode. into sub-
- stantially. complete contact with the sleeve, there-
.- by making the cooling of such a-tube by .air prac- -
h _f_-tloeble end a,lso prolongmg the llfe of whet would't‘"
- otherwise be'a very short-lived tube.- Even in the:
.,..-,,:-,{-}e,bsenoe of .any serious distortion, Jaokets made in.

severel seouons ere comrement Wlth anodes of;_-_

Tt may even be possﬂole |

F OI' !.F._

“The flange 21 is found
25 on standard tubes inténded for use with a water

. jacket and no redesign of the tube is required
e ot edept 11: uO coolmg by a,rr by mee,ns of thls-_
1'“537*¢.2;533eeket - e
U “In. the operetlon of Lhe dev1oe tne spht elum1-_.-':
‘The is deflected by the shield 8 and passes into the 30
;surroundmg e..tmosphere mthout oo-rrung e.ge,mst?__
‘the glass I or -the seal 3. - |

~tance from the seal.:

The"_ --._-"-lerge dxameter pertly beoeuse of the smeller'”- -_
-“expense of menufaoture ST |

When the sleeve has b-een | assembled on the'_._"- -

anode as desorlbed the funnel is oonnected t0 .-
- the lower end of the sleeve and the pipes 24 and -
-:25 are put in ple,oe The plpe 23 from the :funuel:: :
~ is connected to a fan case or to-an air.intake
opere:ted by the- movement of the arrpla,ne or ..
t0o any-other source: of suppry of asr or of other' .
e_'*g_ooollng gas under pressure.

The

10
. Air, therefore, enters the funnel IB from seld__;_- o
._‘:j-j_-‘.'-source and passes up through the channels in the -

- .aluminum. sleeve. These channeis are each
~ formed' by the space between two adjacent fins
" and between the central cylindrical portion 5 and

.moving air and a large surfa,oe of the elummum e
sleeve is ‘thus provided.. SRR -

: “Heat from the anode ﬂows lnto the centra,l oy-

‘lindrical portmn of the sleeve 5 and into -the
 several fins by" conduction. I‘rom the fins and
the. exterlor surface of the oentrel portrorl the
__‘_.-hea,t is delwered to the air which; being in mo-
_ tion, carries it away and is, tnerefore hot when
- it emerges at the beveled part 1 of ‘the fins.

25

shield 9 is promded in order to prevent thls hot .

the oopper a .short- dlstenoe below the ‘seal 3.

air from oonteotmg with the- glass part. of the |
© tube or with the seal where the copper end gless_ T
~meet. This air as it emerges from the channels -

Additional air-from the seme source passes. o
- through the pipe 24 into the pipe 25 end emerges e
through the perfora.tlons 26, impinging against 85
" :_'Thus air which has not béen heated is caused to -

“impinge directly against the copper a short dis-
- If the cooling: action of the . =~
“air in the channels were insufficient to prevent 0 -
“heat’ flowing by conduetlon upward in the walls ~~
“of- the ‘anode 2 reaching- the seal, the ‘effect of

~the air directly impinging upon the copper near S

the seal will prevent sufficient- heetmg of the cop- ST

o .per at the seal to cause demege -
- The cooling material may very Well be some *°
e _-_other gas, such. as hydrogen, instead of air, in -
o -of the sleeve % agamst the anode. tube but this © which case: the: emerging gas instead of being
literated into-the- atmosphere ‘will ‘ordinarily be
. returned to the pump or other source of pressure
- through: some- device presentmg sufficient radia-.-

. tion surface to msure complete coohng of the Cl]:'-

The cooling devroe mey be supported by breek-—

_-_ess attached to any of the clamping rings 20 and
~.the- ola,mpmg rings . ma,y be: loosely  secured to .
| :the ooolmg device in any desirable fashion topre- =~

_vent inconvenient separation: of the perts WhE‘Il Ll
the clamping ‘bolts- 22 are loosened. - o
© While aluminum has been mentloned as the}_.'eo |
“preferred ‘material for the cylindrical sleeve 5 =
~any suitable material of good thermal conduc-

“tivity may be-used.” Brass is pertleularly ser-

- Alsoit is possﬂ:ﬂe to increase the ther-
mal conductwuy of the joint between the anode ..
.and the jacket by surtable pla,tmg For exam- -
~ ple the ‘anode; the jacket or both mey be pla,tedE LT
. with gold or with nickel.

It will ‘be . observed thet the coolmg demce is .

nelther bulky nor. heevy a,nd 1s therefore well
--_.edepted for ooolmg a tube in: en errplene or in .

- other situations where we1ght end bulk are. 1111-
portant considerations. - .

Many modlﬁcetlons of detalls wﬂl readrly oc- '.

fcur to those skilled in the art and come within 7'5'{.'

65 -



| --'_.-,the splrlt of thls mventmn Wthh is llmlted only

- by the prior a,rt a,nd 1ndlcated in the accompany-_ |
. img clamls | | o

We claim as our mventmn

. jcylmdrlcal anode, a cylindrical split' metal sleeve

~ surrounding said anode, fins projecting from said -
.- sleeve, extendmg Iongltudma,]ly thereof and in-
- tegral therewith, a housing surrounding said
10 -
~ cooperating with them to provide a plurality of
. channels extending longitudinally. of said sleeve,
. said housmg being split, and a plurality of clamp—.j
. ing means each surrounding said housing at sep- -
rated points thereof, whereby the housing may

~ be radially compressed to cause mtlmate contact

sieeve contactmg the outer edges of said fins and

'between the sleeve and the anode.

. 2. In combination, a vacuum: tube mcludmg a .
_'__cylmdrlcal copper part, a cylmdrlca,l split- alu-
20 minum sleeve - surrounding said copper part,
- fins projecting from said sleeve, extending longi-
. tudinally thereof and integral therewith, a hous~
.. ing surrounding said sleeve contacting the outer -
~ edges of said fins and cooperatmg with them to
provide. a pluraht:v of channels extending longi--
...’-'I,Ldmally of said sleeve, said housing being split;
B plura,hty of clampmg means each surrounding

~ said housing located at separated points thereof,  of said device in longitudinal planes tending tai;

_ _crmstl !-1111 thﬂ coppel into a tr ue cylmdnr*a,l :Eorm
~ to cause: 1nt1mate c,ontac.t between the sleeve a,nd ER |

~ whereby the housing may be radially compressed

ﬁ' the copper part.

B - 3. In combma,twn a vacuum tube mcludmg a

. f 2.011 647

1 Tn combmatmn a vacuum' tube mcludmg

“glass. part a cylrndrlca,l ce-pper pa,rt and a seal .
therebetween, a cylindrical split aluminum sleeve

said housmg being split, a plurality of cla,mpmg |
means each surrounding said housing. loca,ted at

. surrounding said copper part, fins projecting from o

 said sleeve, extending longitudinally thereof and -
integral therewith, a housing surrounding said
sleeve contacting the outer edge of said fins and -
~ cooperating with them to provide a plurality of =
channels extending longitudinally of said sleeve, -

10

separated points thereof, whereby the housing -

form cooling ma,terlal agamst the copper part

- near said seal.

~ may be radially compressed to cause intimate con- -
 tact between the sleeve and the copper part, and -~ -
‘means for directing a. separate current of aeri-

15

4, In cambmatmn 2, vacuum tube Lbe Wall of

Wl‘llch includes s cyLndrlcal copper portion, a -
cooling device external to said tube surmundmg N

and extending along said copper portion, said .
" cooling device having structure yieldable in any
plane normal co the axis of said cylmdrlcal oL~
. tion and rigid in any 101’19‘11:1.1(1111&1 plane, means -

for applying clamping pre.:sme at points distrib- o

~uted along the length of said cooling device to

95

bring it into good thermal contact with the cop- E
per by yielding in said normal planes, the rigidity

' TLIA E. MOUROMTSEFF.
~ HARRELL V. NOBLE.
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