PATENT SPECI FI CATI ON (11) 1491570 O (21) Application No. 10344/77
(22) Filed 18 Cct. 1975 (62) Divided out of No. 1 491 569 (44) Conplete

Speci fi catiqo.published O Nov . 1077 (51} INT [err] HO5K 7/00//HOLL 23/40
(52) Index at acceptance H K 11Y 5A1 5A3 5A 5D1 5E8 5EY 5HL 5M2 PD F2G O
(o

14A1 24A1 HR IP 1R 3A 3Cl 3P 3W 3W2 H2E 27 3A4A 3B6 3C2C 3C2E 3D4 3E17
3E27 3E6 (72) |hventors DAVI D CHARLES THORNTON, LI NN STEPHEN LI GHTNER and
PATRI CK EDVARD LANNAN (54) | MPROVEMENTS | N 'AND RELATI NG TO FLUI D COOLI NG
SYSTEMS FOR ELECTRI CAL COMPONENTS (71) - , AVP | NCORPORATED, a - Figure

3is a transverse crozﬁl‘&efmwgsmﬁléqtamed ang§/ Xi tldgglum :
the line 3-3 i of , Fi gur Jers "
Fi gures 4, 5 [ at a, of Ei senhovver _
ot o S e s O e
Pennsyl vani a, M r qn) Clinfiéid Sk FeRion fuBsBAOPNSIRSM, the 50 U.S. //

declare the i rw'bn(sn)cm'r d1eHosSK o10p/H®1g 26@0 ™M ng part of -the.fl ui gk
whi ch we gay (52)niBat o AkcepRicebe granted system of  Figuref X

being in §o us}, and tHEKmaiYicdlByx3 8AisDb 5E8 5B SHO 5K PICT 0SS- se
6-6 of Fi ure".l!'!' perfBZGed4At291Abe particul arly described in -
an expl oded “per specti HéR vilBUR DA INSPIWHIVE2 f ol | owi ng st atenent:
nmodi fied fluid headerHﬂEr2’h&A4M$Wé62E§E4WQEﬂ'é§E61t i nvent i on<g
to a closed circRtingreiirs PAVIDCHARLES THORNT INY STERHEN or el ectronic
Figure 8'i's a transverse c?@%ﬂd&*%%rﬁé& HMNN#l‘bartlcul ar to.

electrical through the hea DvﬁIRd: 5 ctor assenblies
in or for-a closed fluid %&g{%& ME SCoollng
system for electronic appar at us own-in Fgu %t roni c 60

According to the prapentvd, AMIPINCORPGRATEIRRAT atpiSud 9%is XS cr8ssRedtibh @R Of.
a el ectrical connecgopatioasseganiskd and) enstmgamdar ¢l Tine 303 of FiguredieS a pair of.

spaced, parall el ?F Bg’éwffhelﬁtﬂeefcﬁﬁw % foﬁ'lgle¢8ed’i ri)rﬁné 6siarte datalls sin10,

12, a front pangl mm,g r- ric %se@i"l"'i‘ "@ﬁfgﬁ‘l’ - DR 5

(not shown) and ansaaseio%zrewa@ ﬂnSm%htibﬁ f&ﬁS% aﬁ S1Ghé h@id! coolin
connectors bet we@ncttmr&{@et amdnsmaﬂmrmtdb dns of (Fig 165Flga¢l*ﬁ |bnmg i ng
a housing of insul°d¥ mgﬁpﬂ %O\F?sﬁgrt‘“l@w ogive view -
material, at |e@s End @&ﬁ&&g %o of ﬂgﬁlh dm ef? te&rated 55 °

printed-circuit rm(l‘héﬁsennmaeqﬁasmgeswa g;aaa oards :

Suppor t edfon t he Me cooli esme ecwlc eI eEtzm'pc&Ilﬁ yp tr crasgsgction
pluralityjof edge gﬁnﬁé‘:(‘fﬁg‘é& ,m, (a‘ i hél ? {/r $sgegpbled

contact ‘o thelSC&B fém Wﬁ 19 Thetectronic 60 -
el ectrical connect mcc;ordmgitratlteoprehemt inv uom.tﬁd Qippdratud {60 aiépleB /i!‘ortitholJpper -

edge passage in al Pt Rsgem fq ut caraliel18
has | ocki ng nean\é\gi}sé?@é Yéﬁﬁ ﬁ‘g&‘gﬁ "E’&Q odﬁ '&(

res
t he board 18 |mm&h§ab@nmhﬂablelaédtﬁcal

at
mesxaav)viﬂa Sﬁvausl1bs1 65 .-
respective edge coamdgtloding (@ h@@ing| ef:tm&ubailg camfeﬂﬁadmwgmovéshe, 16 dinmesibwads

hrouh the i B TRt R IE IRy

connectors of 25¢ espogdmg) latrmhbsewt eco nﬂegtosyaﬁ@mnh dudlaﬂgdéeldnad 70

fluid headers 26 9theresls % ‘§t A mwclniebqar §8. N\ umenéaeon -
will now 36, ThEFEighe " 1331 ‘éf’gfg S9% @E&E of
c ctoP2

exanpl e, referenc&llycmaﬂmt upling Pac thv € t)he:bylﬁq e| ng. -
made to the BY geleatsicabtommietor whenc the raoseestors 4 nBacht b@lmb baendzsoar;durmy of 75

oo A A B tﬁda%fﬁmﬁgfﬁ B

Fi gure 1 s an explAncedo eﬂpethbunwentionmnovel €381 'The afirstaand flhsi kb - :
connecti of W tﬁ5t£§e“e¥6’b t’éil"l’a P ﬂmrefes:gﬁemomt 69:%@1/%&5@@@4%@9 623@9630-

ing made mounted on the board ,l

connect or -20. . accorapan % d 20,
fluid and el ectriom h%-lgl? tlon ca%le |g36£ Fés é ¥ cmhnecohake botﬁ

per spective-vi ew Fm@m”ﬂelslas exnkdpd'pmtlwmvectemcmcmnﬂnmdu t connbétionavithemder
and an i nt egr af@dof@nplepirnic sgHicmBLngA closeditih lda rdfnel . 70 Jhe l%eé/ﬁl .3
formng part of theigees & an eipndaews;epecmrkwt % éa%i pr RTNS(E) o

to a 45 1: of a fluid headeriand an integrated circuit ccmadcﬂn- $ tbthteD&! thé\pansl0t B by
a fluid and 90 _ deyice forming part’ of thie system of Figure  connector 68 4i§ singiady connected to a

2, electrical & s {I‘I bution cable 72. passﬁﬁﬂ“tﬂﬂ’rdo‘ifﬁh"gt ﬁ'é‘e’Bo'?ye digid 1o 90
head 98 of S :

a connect:



Referring also to Figures 2 and 3, each the valve nenber 94 is biased
agai nst the header 26 includes a base 28 having a flange 86 of sealing
menber 84 by a spring passageway interconnecting an inlet 32 and—100- A
stop 102 projects fromthe head 98 of 5 an outlet 34 at opposite ends each
he val ve nenber 94 in the opposite -70 connectabl'e to a conduit 36. A
‘portion of direction fromthe stem 96. The end of the the passageway is in
lh e formof a central spring 100 opposite that which engages the flow
amfer 30. A groove 38 is for#d®¥.578 head 98 abuts agai nst aR end of the

fitting . Lhg: gum%Bcaﬁngl s spaced p;gsﬂgth,gw, the?,,@,.e *%Lgegmngs t he chanber

PpOoSReferdiglid® to FiirssOM pld- 5)Ofck 4 tRS@D@| ntdntbe agatist melges of the
base 2Bealderve6 filchniges t&ﬁe Zlihbvmgo:nn r?uc%ea%bﬂe%mhgcal The upper
ext e npgssag E'c °§H gures 4 to

St B H %&oﬁf‘ta%z%mm O 7 00

connectherpaﬁ earSyﬁlﬁ) ot Of sesamm Gpringr1g0 vprlokitet that vdﬁihtdhﬁgei thew = nmenber
proj ecikpvn {;ﬁni%gﬁ% ﬁémgé ﬁ&tstfﬁgmeéﬁ ad-Roatmisraeainst ap and ofothe Spiss-ed: rovw of
vvh| | o Re U t:M m YU ht, Bas! 8Ft feiGleaC s 7@0 a e
ol e 35 éﬁﬁé &e@‘é‘%zﬁﬁ&af % %g‘e
cont acﬁppeueitamessmﬁacet tue* shevar) St tﬁB comgMOmuheMofFigmesam lmndl t [ ons woul d

The co%&@@ﬁ?cwﬁemmw ﬁﬁ) pg% ‘E&‘P’ W?zl ng hal ves of
congect %“Zﬁw 3. while e{hgmc]:gc%lmg 74 on fhb gt 5PSs0f engagi ng
t

t he "Coplpdtiedl So n&dSﬁ&hé NGedeasdd a5 alr cdp&cléaﬁatsvasbciafedt he shown in
Fi gur ebasd with céatadtisgtac $8he cogmecter 30\vEhe38me conditine wouldal i ng cont act

separ alBgrcagtace %%WB%P@EI%O?PI gig“ 8 % 8898 and the
1 owgg & rﬁ? ’qi?ﬁgerqaqptacméa in tﬂethhesmgge fﬁg%%@ﬁﬁ 2 Ea%sshom) of a

SUbStI’Qbeve44!8l’ﬁ£‘(BIﬂiﬁ | sBalin} € confdct bGtiar a: otefumedih:enac&d pasitionb:bfased agai nst
recessbfﬁﬁeen‘ltheb%m% nda'them F'n@llceld 1"81” menbers 84 by
spring ?flzflgﬂﬂg %gts"hg)a l o prevent

- f1 uigg m dllc Sppaited ges toefnebenp enoﬁg ecado y

coupl i 5igs edgub,elaadhhea&am uatlye i aaiplingd. Whep ohmplmsmlahallynt egr at ed

o ect 'we@?g wa&iﬁ‘ oﬁ;:“ﬁ%f: 3o Tiren mgiheméﬂge L obee

adl € respective
CONKBAC tontdtt 4(AGtRn e saﬁktratemﬁktrédeﬁrad lexkrmmﬁsmsateagathmh ﬂaczﬂigﬁdihe% to forma
30 coningbe re#@ﬁs en th subst rate ‘Vé(?e rel‘”él&?i] pregent gfassageway
t hl’ ougg ve tp§cﬁ§c glmgtowar s one anothe contmue axi al i bor es
as b c engb of the. valve stem! rlgg&’c
arersars{gﬁgm hed tit he
the 360 iliemtly otvmmm ar56. e cowgmnnumblggbmz&fb 5160 toaH® secbnd

aral | é i"@ﬁm“-‘t #oB8 anges 52, 54,
\R/nl ch d§‘§ fﬁ,@:ﬂg‘ é n %@b 5::@ @ﬁ mgg er5994 35

resil i otdet $4 thv&igh ihecceht ﬂﬂl@e& e@&ved g \ﬂﬂalmstoth dieviheasi ng force of
“spri4a g 80 &@@maytsj@ét frowi thie srtbmtcsﬁbst rratlebmtaymclphé If enccvglye erd 1450

§2Lf‘ glztnﬁ- %% Mmﬁ’%ﬂeg‘%ftégjg g:gm o tﬁﬁ% ﬁ%&:ﬁ eflrrﬁlnfd flovs

~fromt e qomieet ahd)64 fod in diel mating t ecduhhg gsshdwﬂllbbypphﬁd amktyheone val ve

outl4éth§21"st° e‘E‘ f““P w $4ck ipke meph njn t he ot her
T R T R

val ve §ms Batiof hem &,
cl osedeo teﬁaovaidvm Imabeéuph% 74 hemsaigeg%ﬁ;e of the = couplings .
sticks compmsmmmme |°ﬁ paiting 76 spr cimre&frsqﬂttcheatmhﬂfdeichbed n{ er connect

‘posid0i GPe £ E‘Iﬂ% ‘Hﬁ o ‘\ﬁ“;ﬂ%ﬁ@ a‘W"f [As ? #%ui d cooling
- Syst em::sg]cla g ]&?ﬁ&rgo al B e#@ b 76 @Tﬁﬂhcﬁ:h agf%ﬁnlll ﬁ’?ifénﬁ'o d0i Ng the *
the commmtr@iﬂgeszmm o&‘yﬁﬂsandanmatlhesyml ng cou ggs to et her wi || e

-_ : appl i edorgguhiehs communioptes | th, @ papew ¢ heTb rmewtsvrs Iy i ne |s st uck
o e STy Rt SRR 1 et
Ful | f lntdughed G Riseew bpzam 62 UvREKns t hebowwth g res In. association
W th theanmmréehge% Sody7andjag sh@m icpnrietig Ur’-’@ 64 @m@n@etms 20 and 64.

Each c g gh ‘YW A S neans in
t'he qoo(ri%?: ﬁgﬁ % m{%sagngg*e;gm g é%?gﬁg?lh g 12 q f%dzgscrl bed 50
one endvlﬁcfhbum% orﬁrﬂ wtt as Opélbcﬁfi@lly abmg@ngASat ht&) aﬂﬁg menbers 94

-are. cl (99@931!&@“&%%‘@? Tﬁ;ﬂ ﬁ@tﬂ % éﬁ%ﬂ%ﬂﬁ r§pl’l ngs .100
the se ‘L!E I'Rg%) ti é@ﬁr 83y prevent
undu% 6. age o | romthe annul ar ri es 80. The body 78 has an
axial system bore which comunicates with a narrow The connectors 20,
"'64 are rel easably 55 opening 82 at the opposite end fromfitting  matable
together and are latched in the 120 76. A resilient sealing nenber. 84 is

mating position by |atching nmeans (not nounted in the narrow opening 82 and
has shovvn) ~an annul ar fIange 86_ [ n5| de the body and an Each connect or

o .



3 1.491, 570

3 cold plate header functions substantially the co-operatiig engagenent
with a substan- 55 same as the header described above with tially (EE;)
i-dentical coupling in the other reference to Figures 2 and 3. There ma

el ectrical connector when the connectors however, be tinmes when it is
desirable tq are nated to permit the pasionsme through the 5 have the flauid

cool i ng Sy =T ot at&:la é:ﬁa gg;u% t%ﬁmf {”t;\iizi‘l &8 Qﬂllez&lkgrengagemgnt th ngxbseal gg

so 't hat- i vi dy d. tially idefitical coupling in the other
be repl ac ed wrdfdsremk to rmgmesl ignd’ Bh'@here nty Asledtien iconmeaior adisenid yYorsctors

claimed in as oBowerven Meélwllsn fitrip %lﬂ eftparrﬁfenlar‘ﬁ?dé‘ﬂl%mlt@%aﬁﬁa e throy, ch’
each coupl i n E&"ﬁgﬂ% ?e(gp g% ﬂeerlecﬁfécals RBRACPH °fb*bd’§g@g
' cB&SS\ﬁ%u eSth

an axi al boge feg trbjfa an &nVHHé{rﬂ:abﬂkséiﬁlﬂfias claimed in
t her et hr ough: of amtedﬁl dh&lfubm thetmae piuckd Tl headérchba@ecoﬁﬁlihgl igcladesrial ar

to base 28 I ?ge%ﬁ h%e usegédih"%rmco ere?hr gg“ COO 1n ui ee PPSS??
central chanber 4h0fead .smﬁm&ﬁa%eis,ﬁ ttmo S8 3hd B6the BB csﬁér‘fh&h
with arrinlet l@&t aiidha:ﬂ a _bamtiral echafibert N6 0pp@iite ©Neesidientt he ymembdret

110. However, r%s'o t 398 aa‘i’l hale eohomq,weeopeeﬂaa ﬂlof\mtbp'b'he
bore in 15 % ager] é‘ § haiinicA
menber havi ng at ndk rl; @&Bﬂﬁdbdggo ungl sich€ thePrable unﬁad 70

stem the val veckambesA plgt ed@ﬂmhndn&@v&thanﬁmmoveﬁnmindh h:aaléaoieldt thesbody
mounted with f&fp spbentade °ﬁ1° E mll bﬁw;g:t fixs \agf:ﬁ E%
edgel seal ed by EHi ﬁ"ﬁﬁ?& ﬁé’ ﬁfﬁ"éofflﬁ opﬁﬁa rfﬂ ead
provi de a per maagntfluid Osght emaxe: n heuweeni odhdSa & Gn(S tidiigat WeHidte thet @5
prevent the 20 e Pthﬁrmetddihg Oplaalnemn 4 B mg\/nvmbﬁmm d

t hr ough the axi %} 1%%%{%}?% ?%{bféngt ﬁ%&? dy
and -a Second2903’h$éd?cﬂpl fe sfifel Oﬁﬁiboreanihbbd%l Owhen
al um ni um headfmScmmeﬂ@Gﬁndimnlshe: i-tion thsntieqt caa cbmh ctmls rateh loated ehed 80

sealed in the s® o5 &4 drlbsma W ef})csom'ezs engage
th
%‘3@(‘? ml %?, ge e fserc§ Siool SR e e

'_';

ul trasoni c wel dig ins the“
ext endi ng t hpougivoultfers eateb Irédeivei Nresp cﬁ@ispﬁ EFS one side the
bore in.the seaﬂﬂ%@nﬂé&fsmm&zﬁ when of (hf éfll??ggyca asembly a8 slaimedainh8se

portion the el %"‘:&e ‘ﬁf r#.t"'ed e el i irioh 6 eV NG
the substrate 44ubst inA cou pl 1 ngS” engage cold pl ate
header al so Bfic Ianrtm]t mtitrmmated frbbGhe stnmne the4 \Aal dectn@hbmctooﬁwémembl%e% _
fixed al ong Opp@ﬁ%’eag Eg one egilcal connector has 1ts'tlﬂév a :
of “Thert 30 Shay eI corbls e Bey e ok Bt Cornetiy Bty
flanges 122, 124edger Bnsavara &aﬁ plate header as3. A¢finelaaedeptacial amﬂﬂﬁ ¥leatsical
clained in 88 Fibd clssiried pnd gh cengecto 3@.|“H1°2“P11P& mgipted imthet o)

extends from eaQ&?&‘Wﬁg %°”c ﬁ‘gnt% |468§%|1%ﬂ159 the ;g%%ﬁzﬁﬁ% ;rﬁly

opposite direction to ‘theé sui)strate 44 Iays a&{ne&t
stem 35 and hea&’HlAé'WEMHrlﬁed fromthe sulﬁsAnabent:ajconnedtpr ﬁse:dﬂ:emtarl cal

conriect or as <3 agpmbl sed fluid coolipg ¥ y
onezEl ai ns 1§t§(r;1§%ctr¢1§::fﬁ agﬁ:? I?;Til ﬁd fﬁ,q mc gfpparams mmﬁ.@ﬁggﬁ,‘%e@a

# ectrical @@nm@ctrglpaswas Imaaht@uplenmgalabdesembeﬂhenﬂhl uneﬁler eader af asd

the nodified mogHcEa mateﬁa; glt as dhagyeatadointiéigutes | jenbirto s ofatheol d
pl at e header sgr @ontdld ! hale: @i@ﬁ,ﬁ, &{ﬁ, h&°BPREP " IET M cal . 40 each
descri bed and haulnsajgrmaladapltbd to lelectrie igasr has its reoinRlAppcaguUNnted in the
co- pendi ng appl |t§$f %mc 4%:2%?8‘%@@0& ttlllgcorrespoﬁd} ﬁ'@Ud?PBF@gENC assage -
'with a 95 (Se Chstergddisteat Ag99k coupl i ng
ext endi ng out wafdliy of coulng fr, T VE CLAIM | S: -

5. An electrical caintagiter ESjsayrbé idnéty Ofticelby tINTo@ieE Bieks Laahington SRS 1907,
assenbly in or  fBidechodegatet QRee 284 ‘Lmyﬁﬂmﬁ-f‘ﬁ?“ﬂgvczﬁo‘lﬂ"aﬁw osed
fluid cooling system for electronic apparat us constructed and 100 -

el ectronic apparatus, conprising first and arranged substantially as
herei nbefore second releasably natable electrical described wth
reference to and as connectors each including a housing of illustrated
in Figures | and 4 to 6 of the insulating material, at |east one electrical
acconpanyi ng drawi ngs. 50 contact nounted in a passageway of the housing

and adapted to electrically engage For the Applicants: the
correspondi ng electrical contact of the R G STUART- PRI NCE, ot her
el ectrical connector, and a conduit Chartered Patent Agent. passage in

whichis nounted a coupllng for Printed for Her Majesty's Stationery (Xfice .
by the-Courier Press, Leam ngton Spa, 1977. Published by the Patent O
25 Sout hanpt on Bui | di ngs, London, WC2A 1AY, from which copies may be

obt ai ned.




3 1,491, 570

3 cold plate header functions substantially the co- operati ng engagenent

with a substan- 55 sane as_the header described above with tially

identitar-coupling in the other reference to Figures 2 and 3. There may

el ectrical connector when the connectors however, be tines when it is

desirable to. are mated to permt the passage through the 5 have the fl |G>

cool ing system conpl etely mat ed el ectri cal connectors of a cooling seal

so that individual" substrates 44 can flutﬁb : ' GQ

. 1,570 . .

be replaced : movi-ng—the —Ap—et-eet+ecat—assenbty—=s

a&h SS

clainmed in associ atlcbniaibbaaddr fas-tibn arbeantaliythere. co qnefsﬁ'éﬂﬁ engagoment I’“h

each coupl i ng={ nc ?Fence ﬁ:%?g%le Eg‘ F%@mﬂﬁ (ggynewofsh
an axial bore for g@g 13€) désBabl t@n d% t 16 Pabsage through the
t her et hrough ofs CEﬁbltﬁ\Qﬂ Udodling Teyatem pmdyTrmatbrbauetncﬂazyenekm of g qeplingr

to base 28 in tose@héseﬂmmdl"!dﬂel
cent ral chambey . 6 R ‘f‘i‘éﬁ %ﬁd agf adalt el e l'atéiﬁ%%
with an i'nl et EﬁB aaddbld [mulnﬂ QP shévn Qppaﬁsdyemmnih ailaltlhaeelm eqwsslaat

110. However, nmSFﬁgds'bﬁnchsgoldd)beUQe» and havi therethrqygh

b 15 denbased °ft e o 65
AL A g’gﬁﬁ T e b ;‘%}551 m % ‘f‘{%;ﬁdy

stem the valve ngaRelt Hbﬁ@efmﬂi&h a7@o@ba&be¢ndhAvmg)hdo ce’maalmththesborem

nmounted with fdr sumnedieg thei ¢hamhe', &b@rﬁa B o‘?leb mbery 0
edge sealed in thé1"’5"’("@15‘higzg"0 e w'ftﬁrsﬁo e c? _
provide a per maneft b ﬁltﬁ@ﬁl&ﬁﬁﬂtoen@@%ﬁ ﬁlﬁﬂ d 8w erheido
prevent the 20 clpﬁmaera pefﬂ:ﬁettcclod lofithe cédtdal c agnghees thegealing mef PQMP@%W%E)
%

t hrough the axiZ8l chas didplatay ] caqx‘qurpepetquh EA roug }%f%
a2 Second post SR R, }lﬁ.ﬁ@mﬁem e et s S i
feasté

al umi nium head ififile pPatsh 1 Gy Mesphieg forana’émé tlmdralveulnbmbgr tartbe

sealed in the st epltt;yoiucs of b,ur klmwasadh vshe D@M‘Eﬁ e %hg:rgﬁgg .
ol trasont  wel dFng? ‘:ﬁ g;ggfv ﬁéﬂ%%n:;ﬁrs e wealngieny T

ext endi ng through ITheef aﬁiof(.tﬁb/ﬁd’o&)pﬁdib&i& Hngs

bore in the seal |catgp ler 280 inbmues\mhﬂacts)tmt hte wbenthe valtd) embets tayrapds tﬁeu'
base portion the fia¢ gﬁp @ é@t theteof randpng fe\%%;‘gpl’ﬁ“gﬁ gaainst,the bigs of their  * .
recei ving the sbgf % 1&7\? JFette 1S Ui £OuMty ROSIxiRRGAPECEs

cold pl até& header cbdl tu eguﬁ@at acbighlite - Chinn2\ie whick astab extends fiver each
towards their fi xeﬂaxatbeorﬁl pwil plates h@bd%r {Fher e&tﬁl"%h?ﬂd insthe gpResiFodrectighte the
agai nst the biag dFoSH “%?“g 'OW ge@' e ig“agaaémat QodB66} Yfemibly oo
respectiveé spri g%le a COV@E:laﬂx% in any one Clainds 1 @8, in which 90
el ectrical -assenbl yTescld cﬂﬂlmeboh s &&nlbsenma(dol amet elpetn mcmhrheu ik cokpling

neatier ' The \32:&;2;%8 Jﬁf:‘iﬁ %&%%%%Et hmgns u@ﬁﬁ? dE’}Gmﬂ e‘ig:m?l

agai nst "t he col licaktieAu prsat cd)rSespd‘naingf esndeit arssaget'wah a 9

substrate to 4.8 leeio@LiSﬁ%.l connéct or- ‘assep ip Ofabeﬁq‘:ﬂ% s ugq}‘F‘?%"‘ilﬁe
cold plate. WAl F R iR, one Crainms 1 %1 beinidct gm,ﬁ,
closed fluid cooling ﬁyaém%aﬁect&aﬁemmpmw egdrl hcagseGOﬂﬂeCEgb?m assstdeﬂiuslfg:

coupl i ng above,45t Her f4d ulcaedwé!awercowgawemhéorrmdkﬂrw amparst l§d Omlitlhp tqd t [sad 100

be
conduit passage tcf‘lfh’g Eférr:};m °8§Pﬁ"q§oﬁz i ?%ef“bgf ref g rg"d o
receptacle and theco ﬁfrs% Clnkiugmb ‘ﬂous St?srté 1g@ f the
our connector hasmmmngmapdnangt Imarrtnecblecmcahe amompmyﬂ:grdgavalpgsl I cat i.on

nunber 42882/ 195P5 cogtget ©of hessage 'with a 95.(Serial -
b0 5ee) | B SRR TR bl %?Eoupnnm?@%@a iafiuer oy of
t he connector to dghdriéecii btﬂme S: - . Chartered Patent Agent. - 5. An

el ectri calt connectwssag:stse«rhiﬂhysmmnmd alcouﬂmgéwect ri caI -connector .assenbly in

or for avclosedflwd cool| stem Tor 45 clos€ed uid I'ing -
system for el ectroff! %‘%ﬁfé éﬂﬁ E &%”ﬁ%ﬂﬁp}%?f o
appar at us; conpri sing f| rst and arrawgbeppieswsreamafna# I y as her ei nbef ore
second releasably matable electrical described with reference to

and as connectors ‘each including a housing of illustrated in Figures 1
and 4 to 6 of the insulating naterla_‘_at’l_gas_t,one_el_e—ctrlcal

acconpanyi ng drawi ngs. 50 contact.mounted in a passmeway of the, housi ng

o el o r) car oot e tdﬂllllilmﬂ PRI NCE, o

PRI NCE, ot her

el ectrical connector, and a conduit * Chart&rel Patent Agent . passage
in which is nmounted a coupling for . Printed for Her Majesty's Stationery
Ofice by the Courier Press, ‘Leam ngton Spa, 1977.. Published by the Patent
O‘flce 25 Sout hanpt on Bui | di ngs, London, WC2A 1AY, from whi ch copi es may

I



