. 2t 290D

=~ 17027, 803 - 3 r1$ing

sections A and B of the curve, so far No. 706209, it is possible to
‘construct the as peak point M and then, assum'ng the heat -

di ssipating surface in an evaporation- surface R BREAN BSn Replaced
continues to increase, as cooling system in such a manner

usual ly the case, the operating point Junps transitional c mmi 'm

cooling fluid be- 5 frmgﬁAment Qp05|t
tween its normal boiling state and skin vapor- 70 correspondl ng

ordinate on the fourth section ization or skin boiling state can be
stabilized D, resul ti ngBACKGROWND i nst ant aneous i ncr ease
adj acent the cooling face in the sutface

hi s s that
t enperat ure from abou -{ ‘ﬁqq'g{ﬂ'bl rPEPg%uM_e?ce‘oﬂ’é‘ﬂpéyﬁme al | owed
to 5 moreopanicmlaﬂgn tdOQOmxm! Gystem! for aseswith ia television i ncrease
sonewhat be é)&ﬁvtege tenperature 10 able danage to the surface materi al
(burn- corresponding _to peak point M (about 125[errlc 75
out). This enornous ah@ Makﬁtr systems; aad cpaatmuqrpr&pmk@') due to an

i ncrease i ”systems for 1 rb’ﬁsﬂr%efe 5 g Sﬂﬁﬁﬁm eﬂ%ﬂlé’ﬁ' iypgh the

heat supply Tate he o eratl n occurring

wher ever thBRW a’EQfP@aBF” n4R aB’lEh ﬁhﬁnﬂlwsbﬁabiﬁm éﬁpﬁﬁ gbint Q
the cool] Qgcabineacstructures ol desporse: a0d signalk t fit aratimseﬂ@qubnwes

-h f |
Poderate. fibgse EVfPaPﬁomaﬁramﬁsmqr@y”essﬁﬁébﬂm 1on fgBaenglpstr
t enper at ur ewallst whichathave mo Nitdrhiédiate | Supporti bbtwseetpl theil_oldecwmme
dr oopi ng poé&éﬁ] N" i:? REder, So pre\?e'iﬁD?l? Wﬁ) ?ﬁgﬁ ﬁ%:los‘ﬁ?gsébﬁ'&tbﬁﬁnwe

so-cal |l ed curve,
i rreversi bl Bavg etohdwe mgreefsntlmty AN /ealhﬁm |mughatmqghex gesist suehrely

per m ssi P5eyibrafions, or to bring 4 e hturi® rbhoiamit) n§iékt dfothé ne 11 quid,

'fidqiﬂ
t t
afe g'ro grﬁeﬁ[ ?ﬁgﬁégs h%q%@ﬁbtsvmﬁmserbelawe%% ﬁﬁomem&é 'rﬁ?m‘n%t ﬁhe 85

formati gn ﬂgﬁ'aﬁbht canl baoréuud\ddorwhhbwmg téoﬁidgégsﬁ#dilaﬁﬁ m{wrucg i on
(a1 e9 € Cpbh Ve pars. can, b5 BHF, ReAaECks WY BECC PP e, 00
t he heati ngto & eeduced hweightr camrbe a’naﬂzw.t ent, essentially com
20 It is desirable in a loudspeaker enclosure that parallel
surfaces be reduced to a minimum since parallel surfaces can set
up resonant/anti-resonant frequencies within the cabinet
(acoustic standing waves) and cause unwanted peaks and/or
cancellations in the idealized flat frequency response.
25 Additionally, such resonant frequencies set up vibration modes as
discussed above, which can cause extraneous sounds, such as buzz.
Recently, music systems have been designed that are
known as bandpass low frequency enclosures. These enclosures
acoustically filter out much of the harmonic distortion sound
30 components produced by woofer loudspeakers at high sound
levels. These arrangements use a subchamber which has a port
tube coupling the subchamber to the outside of the enclosure.
Such arrangements are shown in U.S. Patent Nos. 4,549,631 of
Bose, 5,033,577 of Veranth, and 5,092,424 of Schreiber et al.
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fromthe source is so high as to cause the prised providing a pattern of
Jmassive ribs 25 burn-out point to be locally exceeded in any or
protuberances of short, thick configuration, 90 portion of the
cooling surface by even an- separated by conplenentary grooves or
exceedingly small anount, destructive burn- channels of relatively shall ow
depth. Prefer- out of the furface occurs. ably
t hese grooves are vertical. The outer ends For many years the

only known techique of the_rihs .qr. pl.Q] i X d to a region

30 for avoiding such burn-m\'éﬁ%ﬁ%ﬁ@eﬁhe body of the cooling
l'iquid beyond th? ||95Br1efly, the fUSEhttthehﬁbﬁ @bnébﬁfsu'aatmfﬁl’t% pland tlhe
pressure, [ e va our, formn 0 ool i ng

i quid, theﬁfﬁ?}e}'a ?E&Veeﬁtq%ﬁ\ fyste H%‘&'ﬂ“qﬁ'g WQ? §4}GF §§F€f e at the
ating theS|theefullf lengthmofhthe tintetior tvolamemdividing othet lintepiarj eodumes. Thus
the steam e C t ubbl es.
in the ver?ﬁégl fvgtr)oune%uabl VOI"ghg?he rl dgldhﬁg gasa%l(fe‘ifrg?rﬂgﬁ ’S%?CB

equi val ent isonphcparabliehdor the ovalls ofe the i enplosurei diloudspeakers: aeen by

ther mosi phogouh®éd onto the fol&é’d %x@forfsh%ﬁﬁh”ﬁuhrﬁo’vﬁlm% sont,@at the
effect. The at'i n t of the

rooves ma¥
heat exchantpUdSpeakar. 9t%é°!,3ﬁél BB‘Qd al IVPIB‘}‘CI- 0 PPUG irst
woul d r en@i adrsecond velnmepy tported iaf a bandpdssovonfiguedtioneito zmet he

Lkgu;?egmrgutge& °£o‘h%LF&ﬁ198‘5"}?n ;a/.gﬁugt ﬁirve ﬁé‘ﬁh’gater .rat eoz ?h heat W th
heat - di ssi phaffley mdubacnnmmedopeakmcamifotoancellauons int ehelesloumd prol ong
tlon and rcrmAdadg S i qobl @%ES?‘?.&Q‘ Alyo pé VAL foudpl Pr O
non- i sot hendlopgpitsi width to top angdohettom w: Slﬁf ﬂh@wndt)@r&ndhpsemgre of
the nents ﬁlﬁiﬁdﬁ%vﬁﬁ‘i‘aﬂ f(ﬁﬁ'qurlé eh€ladury 8! v cooling Iiquid

wer e adj uste | ues gr stab tenperature gradi ents becone estab-
45 enough to ensure that the operatlng point lished along the sides of the

massive ribs or 110 BRIEF DESCRIPTION®F THE DRAWINGS bel ow t he bur n- out

prot uberances. The tegperatuyre ranges, iy poi nt_Mto.proy an adequat e
safety margin these THY8i gn’(san Epleded, [romersics v 3‘/8 t&ﬁ

agai nst | oclaudspeakemtsystemuaaccording Mrmpecbeloﬁvthadpmm imeentiomer at ur e
corresp - out. It i b t rl peak
poi nt M of Nukiyama' sﬁlcé}&e W f%rbgétsegtzg grlgﬁn%pm?hﬁ&efr)g gﬁge j ust
descri bed, lines}-3r of Figurerkinary pressurel from cool er areas 115

the heat-di ssi pat| Ng Pigracs gﬁgﬁgetﬁﬁgﬁyﬁﬁgstan[sﬁg?ggdbflqhbo ro@mrc "B

of the curve, I sotherm since

ein
whi ch ordi H&ang@&l ImPPBFPdprwal s tg]&"ﬂﬂpperfecel"ef

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
_ Referring now to the various Figures, the loudspeaker

enclosure, generally designated 10, includes front and back walls
12, 14, side walls 16, 18, and top and bottom walls 20, 22, all of
which define a volume 24. Volume 24 is divided into a first

30 volume 26 and a second volume 28 by baffle 30. Baffle 30 is
rigidly secured at its longitudinal ends to sidewalls 16, 18 and is
further rigidly secured across its width within groove 33 Of ridges
32 in top and bottom 22, 20 when the enclosure 10 is fully
assembled. Top 22 is secured also to bottom 20 by screw

35 attachment posts 24,
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nmeasures are taken at no point thereof to regions within the transition
sarc "C'. In this : exceed the critical burn-out tenperature which
manner the transition phase becones stabilized 55 in turnis only
very slightly higher than the in tenperature and the-operating point can
120 boiling point of the liquid at the pressure be safely
positioned within the region MN 3 under consideration, as shown

by the steep without Biflges0ods BoffieWrith! B fUlded Poribns 34, 36 sl ope

of the curve from at int M.no |.on behaves
as a |5%r51|a?§ymfp %Seeac, @,taqri)geigs b&@ et (fhap, the. gl(asé)rl tical
poi nt t hat degm*ce’s for ax hmderafﬂwg Rldh ges 3B0proviide weﬂmfitsgtzdgfgm

te erature v

resul t in pl *‘*’dlf*%fe‘qsﬁééhaﬁfﬁ“gﬁﬁfgﬁ 30 S Wl BalteleC AREpROYIdges 0 Lo
bur n- out aadmtmfnal rigidity to members 26 22. MA vpain ofhdoudspeakesss3&.on-
over (T0OLCrAbCafs Bl GiRBY FiipeRtile RIRRAL portions 34, 36 WiBAFeS st at ed
above. heat - exchange . surf ace’s,

and e peak

I'n cont rast YOBIRG 36méﬂthkﬂlﬁa%ﬁ squnhi ouiput Jadiating ingo| volun eﬁ%s t he
nare of into &%soud Wiffuser BTi6tAREon" oM Walll 120 Al g "burn-ou

1,027,803 exemplary, cmbediment, a]’qurWFB’&%Weﬁs'dach%Edai freeyaityes shoul d
be rel atkE0 tesonhnace hef rabout 0T0 Hz, andua Babineshloadedntesbnande 08fB4boube ri bs

duct t f 6

o vt i B EBEL O chbfotfly, Skl ! fgued P B et
contact andloudspeakers 38, 40 within|volume 28 is coupled to the outside)of 5
heat exchangf RALYRGRe' By 4 ﬁéitdoia%nié@ pords 42/heThe Ml gtide NUTET i Cal

constant which 1's of t he

order of ungdipengiens: ek Vd?lPrEW§| f‘ls g and thecpgsitioping  4rd §ige onstruct ed
i n accorpgneentednportsa 42 Provide ol bandpasst lowt frequanely t filter 7for the

produced sound. Enclosure 10 is designed to be mounted on top
of a cabinet 44 of a television receiver 46 having a visual display
device (not shown) with the vent ports 42 facing upwardly.
Loudspeakers 38, 40 are driven through leads 48 by
20 signals from different channels. Additionally, since the two
loudspeakers for different channels share the same undivided
volume 26, the bass sounds from each of the channels emanating
from vent ports 42 arrive at the listener at the same time, and do
not exhibit any cancellation or interference commonly
25 experienced in multiple loudspeaker systems.
Baffle 30, in addition to providing increased rigidity
for enclosure 10, serves the dual purpose of its folded portions 34,
36 providing an acoustic structure which is not parallel to the
sides of the cabinet. In this manner, unwanted peaks and/or
30 canceilations are reduced for both of volumes 26 and 28. The
non-parailelism provided by such an internal structure permits
the maintaining a generally rectangular enclosure which is more
aesthetically pleasing to the eye than a triangular prism or
pyramid shape for the cabinet.

HIIIIII IIIIII Il II

This Sheet Has Been Reill



with our earlier patents are now widely used thermal- conductivity..c is
-expressed in watts for the cooling of the anodes ﬂnﬁ ﬁ -povver per cm

per degree C. In the case of the usual 10 electronic
|ency
erials

Their cooling heat conductive netals used, such as co
I's surprisingly high. Using them it and bronze, or no

of is possible to enploy a sinplegpbath of boiling appreci abI e
conductivity such as graphite, and 75 wat er at ordi nary atnospheric
pressure as the where the cooling liquid is water at atnos- cool i ng

medi um while still obtaining a greallyAIMSeric pressure, a preferred val ue

for the 15 increased co% Rﬂldrsﬁéﬁtéss gmred to earlier factor m is
1.25. More generally, a sa evapor ati on-cool i ng systems enpl oyi ng

forced factory rangeaf)@r“qsﬁéal&%ﬂ ($ACHPSYFE; hayingn @ pluralifyciofc @uer on of

cool watey waHer (A2sp44%618,20,22Y,. 8 preferably from 1 to 1.5 This bread
80 Qur continue e e field of ev of ., val ues for
the factor mal so app%gl?asfﬁse %@ﬂrsﬁﬂ’@ﬁ %&Rﬂﬁl@uﬁgﬁe‘é{b s langtheld Beratel y
to hol d forfissppairzaifl didmemichilyotdpposedaoufts walls l($611®£1 nthes bafflei zed

t enperature ie era

type descrl gm&%e %@%BWPPS{P giféf hJern‘F sggﬁbg Pg%#‘n @@%gy g‘f‘? of the
total wall enclomﬂesﬂnnmeg odt &msttaone weedf portmid R rbativeen oheceficthe, t hat
s to sayg t 8 r t QN a 0 e the
erti o oy g fid ' ARl Yolfiles (€26,28) " Ad' e SMdife "0t InbOChEIHsT
structures while sone%hﬁ%“n@ﬂllpyﬁﬁge 1B 9386 h@qnam oon pibe: bafllesi t uat ed
bet ween, 25(30)hwltmﬁamerf19§t YRbime! 026,280 With thhséﬁnﬂ ?od-ﬁ%acent

gr ooves. .Lionshi at t he esent nvent on is.pri
geonet ri calberIBgaFPBF‘g QBH 'SB °aFF‘Fipsd‘|fFeEerH. the at
i nequal ity least h)"tmadlemedapeﬂst('m),t he grooves 90 Referring to Fig. 2

Ul ustrdrba 15 er oss, e BREECRD, Ralink 5F' Babta XySCa SBEOEA (7o oo
in the ear|pastionsr (34,360 folded towardseeaphr atliesnat ol iangle yofi othemde ture
referred tQh?HO‘ISO gggfeéss éachl loft H?é gSHelr 0 109& ai‘é# a@S%@F%lﬁgndUCt lve

nmetal . The I can rence , of sen t| 0 erally
snoot h surf@@ﬂnt 1O 4@5%&33 iyt and; ge |l&m§cnr #30). Equatlon
(2), which is of the wall (as shovvn) I s exposed to a source

?fEGSLSLzL%L“P?SEFf“#he‘}m“e HER (iciieiBn] whera Tie SaRaErE0SH Fand si de
is swept byadditiosiullyf secyred nhbthga 1tsmst1idxhl becween o ssecpnde paireoft he
o nfigmleciafly Hpbssd WRIEY Phue" 0123y A" pRUlfuing BB O

the coolin
strength and rigidity to the enclosure.

25 3. The system of claim 1 wherein the system is
integral with a television receiver including a visual display
device, and provides sound program material for visual images
shown on the display device.

30 4. The system of claim 1 including means for driving
each of the pair of loudspeakers (38,40) with different signals.
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The side of the wall exposed to the cooling ribs and the thermal

,conductivity factor of 100 liquid is formed with parallel spaced
grooves the material from which said elenents are or channels 4
defining between them com nade, which relationship has not to Appli- 40
plementary ribs or solid wall elements 3. In cant's know edge been taught
or foreshadowed the drawing aresindicated the principal in the
prior art. This equation provides a geonetri cal dinensions defining the
structure neans of optimzing the geonetry of the 105 of the system

according to this invention, cooli ABSTRAZE in the case of any netallic

nanely: a, the averagq-lhé %auog%y%lg&gnoé OdrnQt th&ﬁféﬂ |Sb4 t may be

arbitrarily 45 the so ween acent ected for
use in the kuispegker rmttme whersin- an mnema a@tﬂeo(mheemadneﬂge or

?Lgo‘é?fei%lfdlﬂgl ?tl‘i'é?btﬁ‘ét fiefior VeNiAe Saivididg hketetior volAasur ed '”

the 110" (% busoitua: Snegnal notRoRs cp6,8h, ?@&esﬁ“&f D) gk Jeldsd s
more or Iesponimsor(ﬁd;:wapl whithalis ynot ﬁg arallel age the divhllsfofa the oove.

the present SRHORRIT-on LORispRRReLs" B4, APE Hupied onel 6 CROIRATC ™ 11,

has been foportionst(26;28)nwithin f&)rfmshc%olum #26,28)i nﬂ‘rhecéowsmakar%
despite pgc 8 40 qfadﬂiﬁhs%ﬁl?q}ltéj f%b@@%g%ﬁﬂ%c(ﬁﬁr@) '?ﬁgg?f za?l on of

geonetri cal
t he tenper afltﬁteagﬂalﬂé(m% V@QH&:l@ﬁL@SM%rPQMrM @ @Gﬁflm\&l on with in-

anf' henceth”@dﬂ Ig‘tﬁﬁlthbeoﬁtsﬁdléf&f iHé Sonclasiat] ltYIt‘lidQ , teS n@n-very grfeat
value I n e 1S optal e relatli ons gre eS|gno
novel heat - H?'?Z‘eﬁaPPﬁ'@‘m&ﬂg ‘nggahqe L‘g‘{bgy g%iuce unwante& af;i

accordi ng tandfor caneellattonsnih rtharesmi\dSemanatmg Fromt ithe tﬂfﬁosumve wi dth

third t ﬁlegdé&?iﬁgnﬁliﬂﬂgg S X305 3, fecitfdvhlons, ity wide! TR 1op, 161 (2

ﬂ*

t he wi t bottorh ewalls) g2 0h22) rdﬂtbqeenwlosﬁteh thusoatso \providiog bxtrapr esent s
an opti nmum f d depth, i e.: val ues
of a and c iggfd]g*ven hgglkp)sﬁﬁbs'houl db be taken | ess than the
val ue derived fromthe [err] (1) equation, the
resulting cooling rate is found 125 to drop off sharply. If bis
sel ectd greater Secondly, the width a and depth b of the than the
opti mum val ue, the cooling rate may ribs or solid wall elenents

separating the increase sonewhat, but by an anount so

T ui’ifn‘ti‘iilﬁﬂl uﬁin



1, 027,803,5 small as to nake the necessary increase in a
and b, no simlitube is present as between wall materia
unr ewar di ng. structures of different size. The
wi dt h/ dept h Wiile is is not desired to
limt the inven- ratio is greater for larger elenments than for
tion to any explanatory theory concerning snmaller ones. Thus, with nm= 1.25
, using copper the | aw expresSgd by equation (2? above; sone
as the conductive material (c=3.7), theaTor ‘\%§§§\ /Qnsight
into the significance of the equatigr” a wdth a= S equation (2)

L J . BN
specifies b= may be”gai ned_fropyse* 10
2.5cm(al/ b=0.40), whereas withb cmthgz==% i on. Experinents
usi ng essentially anal ogue € 29. 1640 (a/ b=0.16). It

/et or e happen that in

quation spécifies
(rheographic) nmethods have shown that.for a gan
the case of very dd of the di nensional

_ =-7gFVeén const ant_#3
ratio small-size-Structures,'the thickniiggjﬁﬁ?r deoifi ed
b/a, a given tefnerature diffierential "yw lfo the inter-groove ribs by
equation (2) ma o the cgglrng Jyal lJ and a given rate of heat
becone too small NGN Al ; i o9 ' fl ow t hrough
! S | .

(7

the wall surface 2fat oF: may | be advant age, sone-
of the elenments, the ddsi™eee=tral I'zatio
t he heat-dissipatl 15}; e, cont i
ing wall structure outyof g jretal; of othf

at paradoxically, to nake
us t npeFature gradi ent across

3Q9 - ! the wall can be
achi eved t hroughout thé ful naiehi |  hA NG =qa_iv y | ow heat conduc-
extent of the depr nent, ) LV Vity ctor c, since this,

h b Ff the el
accordi ng to equa- ' ! w, yf d{ferent material s,
provi ded tion (2L, V\,iil intga
depth b is related to pa

the said

20
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- specified for ribs 3 of given depth or length b. 20 conductivity
factor ¢ of the material by a It is inportant to note that when the
proportional relation, i.e. b[err]/c[err]=b[err]/c[err]..., nathemti cal
rel ati onshi ps specified by the wherein the subscripts 1 and 2
relate to two present invention are verified, the construc-

different materials. In other words, the rela- tion and operation of the
resul ting heat - tive di mensioning of two el enents nade of

di ssipating struture differ significantly from 25

di fferently-conductive materials, should be ?'Sp%eany of the structures

di sclosed in our prior 90 ° t he 5@ ratio, as the ratio of the
conductivity patents nent4poned above. In those of our prior

factors of the

0

structures including generally

L ET T8-S —
[

l
paral | el spaceq emee—assum ng the dinension b of an grooves
and ribs and t¢ PW“W‘%" element is to be reduced
in a certain ratio structure t 30
1/ p, both its w dtpdide N a_ZaTe invention,—the dt h and
depth of the gtoo QS 95 L OT—6 oul f;each be
si mul tane- wer¢ dilSTrESetd—3 £_SPIE | 4 ously
reduced by thejsa %ﬁiﬁ:& :}4‘ de, ﬁontﬁasti ng
mar kedly with \Tﬁ?ﬁ\&-\% 5] be rdtaindd. Again,
the relatively K--:m-*./‘/ Iff ig[is desired
to make the el ene %m::;%f’@ dottdd odtfl i ne EFCH
35 the sane mate . mo‘ 4 typijcal
cross-section pf fhe wal v -;‘a, hanggd, fHe el enent
of wwdth a/p ptructure disclosed in B —pat+ent Np. . and
depth b/p would b¢ too conductive to 706209. The diffenceg injdgperation
bet ween 4444 ensure the desired gradient stabi]izati on, |gad the two
types of structures will be explained its]thergal , ei} st ance
shoul d t herefofe Q- Wth reference to Fig 3, the eft-.%and sidge
40 creased byj fuf, HEettesag i ts width by the of Mwhichfis a|secion
t hrough t he | ongi E'il 105 . same factor 1/pf i.e| inparting
to it the mG&I' [ a groove accordinglto the eat|ier wi dt h
a/p[err]. Froma ijder ati on of both the constrction| e.p] having a
cross-sectional ) ansformationg just nmentjioned) it|becones
~shape ‘as at EFGH ine Fig 2 whic se-L] ght J clear pfat the
rel ationship betwedh the factors hand sTORLiiS a-S1 mils ongiudi nal
section 45 |[b, a and c, required for 'rrai!r\t ai ningi the through a
groove according tg;the present 110 ‘lidesired fstabilized
tenperature gradient, should invention, such ps that sphown in full I|ines
in be off such formas to hold true, | both whgn Fig. 2.
Corresponding elengnts in the two ;

N, :
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each”of -the three variables b, a and ¢ is structures shown in Fi Geraas- vt
dési gnat ed by divided (or nultiplied) by a common factor p, the
sane nunerals, followed by suffix a for 50 and when variable b is divided
by p and the structure according to our earlier patents.

vari able a sinmultaneously divided by p[err]. It is In each case the
structure conprises a heat I mredi ately verified that a

rel ati onship of the In each case the syructure conprises a heat

form(2) is the sinples that can 2 exposed to an

I ntense source of heat m%&@%mh of the relation has
been as by el ectron bonbardnent in a high-power 55 confirmed by
extensive tests. eIe and an outer side exposed
to a 120 The above spemﬂégﬁpgmns (1) and (2), cooling
liquid such as boiling WieePresenterinvention relatashdor assoundf systemnsinde

theoret|calsaﬁfbrgxpsfﬁculaa?duct gdg&ﬁwnﬁf]s‘iém f@?' b WBith Rofelé%%rooves

mental invest |geat I ons et ween adjac
The arrows 9af® Applicants, ensure when verified that the or

i ndi cate the flow of théncooud a’l@rersystems 64hd d ﬁt{&ga?ltyeaéaéakgpperature

di ent I f t
dstabl i shed t YEHR, 0B Y reProBlyEite, O, WHelE & i 3 uhkstmt oblega g
el ement s unwamdtmmmancesoaddcmuh e | updedirable Yibrations3eef 3, is
I ndi cat ed 0 |y .hi gh t f
hoat tr ansh O, caine strBERES. HF Jospbfise o signal, A VAfiSHS’ fglgneies”s ©
shoul d be not 8hestavibsatiogst are hpaminulailyear prabl&mr Eeerladgesoendieskmdﬁat
this body of ﬁrta‘fﬁmwhxch Graved g uﬁferﬂx@ﬁn%t@ gbbﬁﬂrtb%e‘e@‘é@nt et TBOR Y

col | ects predom nat | ﬁ along the b
1,027,803  ©dg%% g BOO&H dobPraventaisught Nibragions; enclosurd comypomer@sf r om

point M to phavé €3 b¥ithere sturdy andfor heavy emough to either resist such

15 vibrations, or to bring the natural resonant frequencies of the
various cabinet structures below that of the signal frequencies. If
vibration can be reduced without resort to more sturdy or heavy
parts, the parts can be cost reduced, and the cést of shipping due
to a reduced weight can be realized.

20 It is desirable in a loudspeaker enclosure that parallel
surfaces be reduced to a minimum since parallel surfaces can set
up resonant/anti-resonant frequencies within the cabinet
(acoustic standing waves) and cause unwanted peaks and/or
cancellations in the idealized flat frequency response.

25 Additionally, such resonant frequencies set up vibration modes as
discussed above, which can cause extraneous sounds, such as buzz.

Recently, music systems have been designed that are
known as bandpass low frequency enclosures. These enclosures
acoustically filter out much of the harmonic distortion sound

30 components produced by woofer loudspeakers at high sound
levels. These arrangements use a subchamber which has a port
tube coupling the subchamber to the aq;sxde of the enclosure.
Such arrangements are shown in'U.S: Patent Nos. 4,549,631 of

Bose, 5,033,577 of Veranth, and 5,092,424 of Schreiber et al.

REPLACEMENT SHEETS SG
B"Descuptxo*l paged ... 10 paged .3

&Claim(s) * :paged .*.. to paged .»

[ Drawing(s) S N S :
‘paged % to paged .M |This is the replscament et
' ﬁbstrc.(,t puged ..... to pag d - p a ent Sheet

DATE OF RECEIPT ..\ % Date: 3 1 JUL 199




I'engt h thereof, and that the outer regions of beyond this again there may
be a short the ribs 3a are in contact with liquid water extent, down
to the base of the groove, in as at |la, except towards the outlet end
of which skin vaporzation obtains. This inner- 5 the channels where the
sheet of steam 10a nost region and partly also the transitional 70
billows outward as indicated. Wth this con- region M\, are therefore

coated with a thin figuration of the |iquid and vapour phases, the
filmof vapour 16 which does not inpede the continuous tenperature
gradient earlier nmen- snooth flow of liquid water through the tinoed

as responsi bl e for the effeSUMMARY OF JHEINVENTION10 the cooling

Tuophase 75 - o CRECEIN B ietent JnVEptioR SRELRE (RIS 0T ot cam

system t hus Spbahcnetou@pmkeal sysiem whercinsoare interndli [baffleofextérds
wat er - st egmeh 8t fif }eﬂg@ﬂe@f ﬁf&tﬁﬁ;ﬁﬁi Vd e}xfe d}@ﬁlﬁ%oﬂ?e tlﬂ?erﬁ&l lyolumd ace,

nor does it ,generally “extend t ama's curve, | ncluding
t he | endBP dWQ Hinegyalcvolumes, 1 dhead affle Bas Jod %oporanqnégewhgp

\lj\?tSL a?Le t[) a@s?éﬂ nglélti‘gboﬂ\évﬁbanﬁrbt;lihc(%ﬁtﬂob‘@&‘?r Edes;dek*é?s CHrawi lng)

e be_uti ed .a rates o coolin
structure cdﬂgll?{?éf&?tpnt%%i&‘ﬁc% q‘?%%ﬂ?‘ﬁ‘o@t é‘}ggHﬂ’&r of Pfiot poi gts
gn]gf \t/\ntﬂoudepcmle:rsntadmwersbnnd intos lag$e¢wmm¢lmmmur Oneutof thc first od

ifferen u r not e
fromFig. 1 (g atq‘#agcxgﬂa 8%‘?@% ?ﬁu paogg@cp ﬁo&#ﬂgPaﬁﬁ Son ra&#ﬁ tgg due to
the fact thautside ol thye tereclosure: e ThusHehe non-mmﬂelesporﬁoasto tthe
di d, t

| Mensi oni ng,, %Hh%goe é\?ﬁm@&o@%ﬁs aﬁﬁ&hﬁ" :&Qngze‘lf:ﬁgnk n%‘h 3':{39 ac

as steam gener a OI‘S an i nst ead
of being ere&wmghérosne NSO WES;. 1 Mdtlaﬁna Hywethes aﬁamSyspme@d with
steam as i rulbfig ﬁar{mafh o td #id Qfdttdiﬁsv&ﬂ%ebft'dh)é eﬂélmhré OtHe aféy |

sur- structureS,describ e |nve I on achi eves face As a result the

grooves ar E’L?Hé@“é%&l%qﬁr “ﬁ XaE‘éd HOCP®Cpating efficiency for a

given 25 conpletely filled with liquid water and the vol une.

90 sheet of water ma ' 5 |IIustrat es

i n perspective a general mﬁmﬁgﬁdﬂ@s@&‘Xﬁ%s 11 of the ribs
flat heat dissipating Hagureadcis dlm@xlpdiod!bdatxsometﬁc View iofnehe sur f ace of

the coni cal r\lﬁ@heﬁfcer stéfn sﬂc%kgﬁfq Q' rﬂsﬁ%c&"%‘fd e %lie%én* ri‘fwezn Q%t eam

10 thus lies g a su ace ace nven rom
figure tRe@ 30 from sEilgmmjt%rweadgrm~smma&svm mpmxawtelvh@lwmgt h

di mensi on ofhﬁ@ez_lg bfapihdieotye 95
Figure 3 shows the loudspeaker system of the present
invention mounted onto a television receiver.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the various Figures, the loudspeaker

enclosure, generally designated 10, includes front and back walls
12, 14, side walls 16, 18, and top and bottom walls 20, 22, all of
which define a volume 24. Volume 24 is divided into a first

30 volume 26 and a second volume 28 by baffle 30. Baffle 30 is
rigidly secured at its longitudinal ends to sidewalls 16, 18 and is
further rigidly secured across its width within groove 33 Of ridges
32 in top and bottom 22, 20 when the enclosure 10 is fully
assembled. - Top 22 is secured also to bottom 20 by screw

35 attachment posts 24 '
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a positive boundary confining the liquid in formations, designated e,

shoul d preferably be t he grooves throughout their |ength. Wereas
substantially greater than the w dth dines- liquid water is supplied to
the grooves in the sion a. In cases where the dinension e is earlier

structure through their outer sides, as relatively short with respect to
dimension a, 35 indicated by arrows 9a, in the structure of the relations
of the invention still remain 100 the invention the grooves are

Prau @ v er excl usi vargtae b0 e Fomalr WHACE EflaefiBotlods, g6 ™ 1"
c;)lrretspo?dl rmyhich partlaH(}' facefaachbloghemhat | angles eofl ather nthaoathe 080 Fig. 6
| fhustrales g cg}ﬁ@*ﬁ t%IrS pahal batele! drgYag ??, ﬁoﬂ&%%’%bseﬁ‘zﬂs'ﬁ%m{ea”ow

9. The accor gto t e |nvent|on whi
condi ti ons wongitedingl dengthafobatfle: 3@ 30 batibafflensG iprevidesin that its

gener al 105 additioRd t1gidiey |10 #éinBer 20, bER CTAT b Ax‘isbf%ﬁﬁseéhkeﬁa% E
arcuate, e. g l'i ndri Cal he sid \Xﬁﬁ,&&{ioss sect Ban 6 ‘I”g FI g. 4.
S

The groove %@;\I e dﬂo?ﬂ@“br%ﬁ?e?%t’é’ﬁo PATtioRsd letely
filled with volumduRéntwithotheit Sened t\hﬂidld!m r fntog voli@egR8ovadw dt h

I d out wardl f t | d t hi
Ll out b Yo SR irRtet 5 B Shied B éﬁiﬁ“ofirgilﬁém 28 the
axe;ggg w:c dtd:vcempidrqegumbadengm lmsds@b@léers 38I,|440/\/rhayle @r drentart he

[ [

I a?eral I 31 | n{e@ﬂbgncg &E habo he sﬁgém %abﬁf% loa?‘%?ﬁ%g% no?fum? ormin

width over 80 Hazhe !ﬁo&b@eeaﬁmnlhm @nbpétmemtt generatedeby dept h,
it being U”dﬁfuﬂsﬁeﬂkéﬂagﬁ h@O' Within voHﬁﬁ@"?S‘ti% %u rtbaﬁlé/ dutside of
stability. The PtIOI’I Ilcheto such nt tenperature
decr eases st e|n9 P Mea Ko %ﬁ“ﬁ‘&dﬁ’?qt% %hé’é’eenbodl ed in

Fig. 6 115 ddlm@ttishlbhe of cmlanmst\mrdzts hﬂdOtHbgrtomaﬁmﬁt hed kizet BAt Eﬂere
are provi i n this cas co i.ons_char agt eri.sin e
f our P set oY nted; é’(?rffr o‘@e&@"ﬁ?%r%eﬁ?%sét Vg ,ﬂ{equencyegcl s fRT ®e ¢ ang
g of Ngkl ygnpﬂmxmedveoundgl EBnclasdre Hmis adesdlEnw 1o bes peminted! gn t0p are
i stribute 1 e e e tion
. apply toobel RipEL % oPCE R nioH Bkleivt ‘Iﬁ ‘Wéhg 3 flawhliaisphgl (O,
grooves and dovw@smondlshywn)a witho the ventepoetss 42, facing aipwardly. Fi g. 4,
with the dimensions. k% Iﬁéﬁsp%%t b iﬂ?"&ﬂ'ﬁ@f ﬂﬁ'b?xgh leads 48 by

eg |ons that, I'n

| owest -t enper ature eat transms- . tHe case of
t wo- di mensPosignals ¢ 9m di e;pah qhannels.e chddifionallys sineenthe émm.t.on)

of grooves anudsﬂ@a%eréﬁ fdthethfﬁﬁﬁhb Shals OBh&re the Ranid wwdigidest. The
peak point M fSRL ©26, "the bass sount s ‘Tom eeh "bf the®2 gﬁxtlelsoettnhanatmg
from vent ports 42 arrive at the listener at.the same time, and do
not exhibit any cancellation or interference commonly
25 experienced in multiple loudspeaker systems,
Baffle 30, in addition to providing increased rigidity
for enclosure 10, serves the dual purpose of its folded portions 34,
36 providing an acoustic structure which is not parallel to the
sides of the cabinet. In this manner, unwanted peaks and/or
30 cancellations’ are reduced for both of -volumes 26 and 28. The’
non-parallelism provided by such an internal structure permits
the maintaining a generally rectangular enclosure which is more
. aesthetically pleasing to the eye than a triangular prism or
pyramid shape for the cabinet, : '
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60 senting the higher limt of the normal boiling wdth dinension a, and

accordingly in the 125 range occurs sonewhat beyond m d-depth of

| dtter case the coefficient min equation (2) t he groove, as indicated,
so that the inter- should be sonmewhat decreased as earlier nen-

nmedi ate area of the groove is filled with tioned. boi i ng water.

Beyond this area (looking into Where the grooves of the invention have 65
the bottom of the groove) is the transit4i onal considerable Iength, and in
view of the fact 130

1,027,803 that as previously indicated the liquid water
remai ni ng at about 100[err]C. This rerr@Lk@ﬁws Is prevented fromenteri ng

t he grooves from resul n be further enhanced by the use of

their outwardly opening'si 2‘93‘%9@1’?%‘(?%(?3'3@%% conventional expedients as

pressuri zi ng a loudspeake:owmdlmmhhabuﬂé ¥ aﬁﬁ#&hty’@é\ﬂ%d{éy ad-

the cooling f] wi ext er nal

vant ageousgy JB%“% glgd]gﬁqpo é?ﬁcﬁ ’tatl ng the cooling of the water to a
tenperature below 70 a baffle (30) securedntat yoppositee enidgubfl 1tsntlengﬂne to a
TSt SO b B bRy loskeoblal ST 18 e st
fluorine consbvidiag thc c osure into aptfllp‘bsa;ld rsesonde yodume £26/28s thB
(Fig. 7) may epclddiftel R4 0&1 éas%uéﬁép\tr lPﬂeﬂ gﬁr@ @Qg?ﬁetwere ne of the be

provi ded aced 0|nt e sid |ons

S
addi ti on ﬁcp a5t & ‘Wé“@%o@@ @x@%dmﬁg qutside: of tim @ncdosure, i n
hi gh- power el ectron tub@s pdikr 6fdoudBPeakerd (38 40) mounted nf i’ﬁ@sbz&?l

t her eof down or r.espon ti ca used in . the
machi nes, (38) *wiiRh" dfc fl g %W&nl(gg% t‘Y}t]Ph cb )PTBFi“??é boi | -
such as i nt erbedhgcoohdatiedt (ﬂltglardly froeh i the enclosumg thomegH athepragvi ously
descri bed) aqgagth%rn% vc%l?&‘&n ﬁg‘i‘tsohf)"'(:l ear apparatus produci ng.
15 the baffle (30) having at least a first and second

portions (34,36) folded towards each other at an angle of other

than 180 degrees, each of the pair of loudspeakers (38,40) being

mounted on a respective first and second portion (34,36).

20 2. The system of claim 1 wherein the baffle (30) is
additionally secured along its width between a second pair of
diametrically opposed outer walls (20,22) for providing additional
strength and rigidity to the enclosure.

25 3. The system of claim 1 wherein the system is
integral with a television receiver including a visual display
device, and provides sound program material for visual images
shown on the display device.

30 4. The system of claim 1 including means for driving
each of the pair of loudspeakers (38,40) with different signals.
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béyond tapering in section down to the bottom strongly exothermc

reactions. 15 of the groove. The cross-sectional wdth f of
such inlet recesses should be | arge enough to VWHAT WE CLAIM [ S: -

80 enable the liquid to flow in against the out- 1. Evaporative
cooling system conprising ward flow of steam 10; the

general flow path a wall of heat-conductive material having one
of the incoming liquid is indicated by the side exposed to a source of

heat to be dis- 20 arrows.

sipated and its opposite side exposed to a In the

modi fication of Fig. 8, the gr obBQUBSPHAKBR| SEBTEM| i qui d wherein said
opposite side 85 are formed with enlargenents 19 defining
of the wall is forned with a series Of{\ﬁsﬁjub cylindrical
ducts extending the length of the def grebetv\een spaced grooves
and gr ddheespmesent ainivientialn i ridesns niahﬁxlnblél Jakerwherein

said ribs and d)ﬁié% r | r |nd cat ed.
The ducts 18 &E %CZI gﬁ% as%“\"/lelrl ny lgﬁ%rﬁaénﬁggﬂgy(m %’@F%ﬁ oh&c
shown, be aPt & at‘éxglhopfsthc dateréenaarumi adividing the interior valame gr ooves
to avoid WeakaQni&QWd‘ttﬁie a.l portlons 269  The baffle (30%‘blrasv?81&%

ri dges excessivel. e
posi tioned soP 85“5’65 m&'c&{ ok {s' not parallebdog e rwa 1& Qﬁ the he boi | i ng

regi on in eacknofosuer ei Dolidspdakespr 383403 hflﬁ tﬂﬁﬁﬁwﬁ‘ 6dt§”$N@r§ﬁdcd
the grooves. resents

g
the depth of portions (26,28) W“hlﬁ\cﬁofﬁfhd")lﬂ}lc t(ﬁé q)urtlr[g slﬂeé‘ Bf%n a
groove, a lRe(3840igrdiatensoandeimiodahsedornd volume (26,28). Osd v the Fi g.

g e mer s ind \seRond kB, (P 28Y 1 AR AR, HoBEBRETTT, Dear

conducti vity §pnfl|gelrsmpn, rtat ghq gutsle of the enclosuzs. tT.htms thie general |y
I h f
si m I ar “char aghedll4io ddifiord bfMiRe NHARId (@4 3671 éedagegw%@ g e

mai n structures i ncl g second ary gro
d are expressapd/or cance tions 1ngehejesoundy %ﬂ%@ﬁgsémd&hey enclgsereb. I n

centinetres$ Sawliditlldnaﬂg’t t thet fb&'ﬂﬁ@‘ (36 idericured alon ltg width 08Stdpting the
r.degre

di nensi oni ng he se entinmetre an e, centigrade.
grooves and r| ﬁﬁg?cggb va\} % et“rrﬁT‘EosélreSy'g‘l“é Fravifjngoextai m 1,
wherein | 00 rlgldlty to thelOesclosuraat henati cal rel ations descrl bed herein

t he groove dinensions further verify the rel a- in
connection with the primary structures 3 tions ) and 4. The
provi si on of Flhgusectndary struc- [err]
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tlres increases the surface contact area with the fluid
and inproves the |ocal cooling of 45 the tips 20 of the main
ribs 3, thereby further 3. System according to claim 1 or 2,
increasing the stability of the tenperature wherein the nunerical
coefficient mis within 105 gradi ents, as described per
se in British patent the range of fromjiyto 1.5. No.
940984. Wth this arrangenent the |iquid- 4. System according to any one
of the pre- vapour pattern of the system is sonmewhat
ceding clainms, wherein the groove depth b is 50 altered from
that shown in Figs. 3 and 4 greater than one;lﬁlf of the total wall thick-
earlier described, in that sone |ocal boil] ]
110 of the liquid wl
System according to any one of the $
ribs. It is found that with ceding cl ai ns, =
this arrangement the overall peffornmance,6f sai
addi ti onal spaced

55 the ficat - di s§i
further in- grooves ar

ngedszait.:,@,a?éﬁgl e of su
creased w t hout dangef of burn-0ut. 90

115 Evapor a} i ve
System as cl ai medNQNg! ai m 5.0 whi ch
structures construtPeRG#” said agd
accordance with the 'rg"hu._;- ept
claim1l1 or 2. eo—tld [t poss/Ple to use rates of heat
di ssi pa- 7. Systém acicordijng t nL one A .thejpre
tion of the order of onevkild :tt-pFr squa g:qup clains, including

; »"-I}e f RFat surface in a
i qui d¥
Qe: grooves near the
Nssure wi t hout forced
) 65
#8630 wherein the

at the tips 5.

20 of the main
L dpposite face of
Jfp formed with
system can be

ally
o% aid first grooves.
5, loying 6.
i heat - di ssi pati ng
ropves; have di nensions
ordingito the relations of

inlets spaced al ong{120 A
continuous the length of the{gro st.
manner, using as the cooﬁing i quijd
bottom wal | thereof. ‘ L
circul a- 8. Systln1ac¢ordi291a
tion, the general tTnperatgg/ag

rooves are forned e
g i [

20

30

F16.2 2

227 33
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8" 1,027,803 - with longitudinally extending enlargenents in claim

wherein the grooves are parallel to each an area near the bottom wall
t her eof . ot her. 9. System according to any one of the pre-
12. Evaporative cooling systemsubstantially 15 cedi ng cl ai s,

wherein the ribs defined be- as described in the specification with
ref erence 5 tween the grooves are prppi ded along their to, and as

illustrated in Figure 2, Figure 5, outer surfaces with extensions
defining second- Figure 6, Figure 7, Figure 8 or Figure 9 of ary
spaced grooves essentially parallel to said the acconpanying draw ngs.
first nmentioned grooves. 10. Systemas clained in claim9, in which

BARON & WARREN, 10 the secondary grooves have di nensions accord-
16, Kensi ngton Squar e, ing to the relations of claim1l or 2.

London, W8., Sﬁ%tem accor ing to any preceding
Chartered Patent m

gt on Spa Printed for Her Majesty's
Stationery Ofide ‘".“.%ﬂa:.& 66.__Publ i shed at The Patent -
O fice. 25, Sout ham) om whi ch copi es may be
obt ai ned. TS

i

\3%Y

FIG.3
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