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A heat cxcf&nngcr block including at least two ha&t exchang-
ers each umlud&ng a pair ol'ong&tuduud headers &v&th tubes
extending benveen the headers, at least some of &vhich arc
ahuninum cas& para Adjaca&t ha&t cxclumgers arc detach-
ably connected at adjacent ends of their headers whereu& one
of the adjacent headen, includes a recessed portion in the
adj seen& end and the other o f &be adjacent hcadem includes a
flange receivable in the recess of the one header. Matciung
holes extend tlm&ugh thc fiange and thc onc lmader a&d, and a

fnsteuer extends tbmu h the matching holes in thc ends ol'nt
least one set of adjacent headeni Sluoud attaciunents are
along a longitudinni wall of at least onc of the longitudinal
headers.
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1

HEAT 1&X(.'H &(N('KR BI.O(IK

CROSS REI'ERLNCL'O RL'LATED

APPI,ICATION(S)

(js 8,061,410 B2

The present invention is directed toward overcoming one
or more of the pmblems set forth above.

SUMMARY OF THI', INVi NTION

Not applicable.

STATEMFNT RF(IARDING FEDI(RAI,I Y
SPONSORED Rl',St;ARCH OR HI)VI II.OPMI INT

io

Not applicable.

RI',FERFN(TI TO A MI('ROFI('Hli APPIINDIX

Not applicable.

1 IICHNK'AL FIL'LD

The present invent&on relates to heat exchangers, and more
pmticularly to heat exchanger blocks having a plurality of &0

heat exchangers connected together.

BACKGROUND OI'I IE INVENTION AND
TL'CHNICAL PROBLL'MS POSED BY 11IL'RIOR

ART

I lest exchanger blocks are know n, for example, from Euro-
pain Paten& Appbmition 0 &15 924 A. m uh&ch multiple heat
exchangers are screwed to each other in a manner not fi&rther

shown, wi&h thc collcc&ing tank or header liir thc coolant so

cooler integmted in the collecting tank or header lor the od
cooler. Detachably assembled heat exchanger blocks are
'Blvd&r&Bgcous bcca&L(c det&lcfmblc conncvtion ol'hc l&LB&

exchangers can be relet&vely stable. u ith no add&tional frame
parts. rails. or the like being required However. such connec-
tions can be ditiicult in a vane&y ot'appbcations, for exmuplc
when the heat exchanger block consists of heat exchangers
which arc diffi:rm&t in size, configuration and&or purpose.

DF, 4 009 72(i Al nnd also in Dl'& 195 09 654 Ai arc also
material priorart forheatexchangerblocks. Forexample. DF, 40

195 09 654 Al ahois ILS('. Of two conunon (i.c.. one-piece)
col lect u&g tanks or headers which are allocated to the d&fferent

hmt axehangers. Wlfile this may be ad vsntagsm&u sly used with
heat exchanger blocks in which the boat exchangcrr do not
vary in s&ze, &t also poses problems when the heat exchanger 4

block is to be assembled from heat excl&angers of different
sizes. I'urther. the heat exchangers in DF. 195 09 654 Al also
appear not to be them&ally separated from each other. and as
a rmsult tlm heat Ibom mte hmit exchanger can readily reach the
adfacent heat exchanger, winch is not des&rable &n many cases 0

(e.g.. v,here the heat exchangers are intended to operate in
d&lie&'Lut tci&&PP»ituic &Bngcs).

A heat exchan er block cons&sting of a u ster cooler and an
oil cooler is disclosvd in 1946 IJ S Pat. No 2.505,79/0, in

wluch the two m&olers are )0&ned in the reg&on ol the namiv s

sides of the cofleccting tanks or headers, either detachably by
scrcrws through protnuhng shoulders. Or by umfctachably
lou&lug thc s&dcs (& c.. &u 0&lc v&i&la&rt dcpictcd thcrc. &uo

collecting tanks are combined as a single part, which was
1'as&cued detachably on thc tube plate) A prof&text support is Bi

arranged (see its FtGS. 1-2) as a single part between the
narrow sides of the collecting tm&ks or headers, u hich suppurt
extends benveen the opp

os &te

collect&ng tanks and & s addi t&on-

ally scresved to the long walls of the collecting tanks. The
design layout of the conncvtion appcms to be demanding and (
no longer tunely. Moreover, the profiled support hampers the
development of the standardized joining teclmique.

In one aspect of the present invention. a heat exchanger
block & s prov&ded. u&c iud&ng at least tu o heat exchangers each
consistm ofapairof ion itud&nalheadersw&thtubesextend-
ing between the headers Adjacent heat exchm&gers are
detachably connected at adtacent ends of the&r headers
wherein one of the adtacent headers includes a recessed por-
t&on &n the ad)scent end aiul thc otlmr of thc adjacm&t headers
uicludes a tla»ge rece&vable ui the recess of the one header.
Matchino holes cxtm&d through tlm flange and the one header
end, and a fastener ex&ends through the &OS&ching holes in the
ends of at least one set of adjacent headers.

In one form of this aspect of thc invention, at least some of
the headers are atmninum emit par! s.

In another form of this aspect of the invention, shroud
attactuncnts arc along a fongitudinal wall of at least onc Ol'thc

longitudinal headers.
In yet another foun of this aspect of the invention, an

uitennediate insert is betv een the tubes of the ad)scent head-
ers, the insert having a lou thermal conduct&vity.

In still another fi&m& of C&is aspect of the invention, the
fastener extends between the front and back of the heat
exchanger block.

In ano&her form, the n&etching holes are mich Iongituduinl
uith an oblong cross-secuon in a plm&e perpend&cular to the
longiuidinal directiim of thc holes In a furtlmr li&rm, thc
oblon cross-secuons each have a &uqjor dunension, and the
major dimension ofone oblong cross-section &s transverse to
thc major diminsiim of the other oblong cross-section

In yet another form of tlus aspect of the uivenuon, the heat
exchanger block is a cross-flow heat exclmnger block in
ivhich thc headers are ammged on uso verticaflv-aligned
rows.

In still another form, adjacent headers jointly define 0

substm&tiafly long&tudiimlly ex&ending outer profile. Bnd thc
flange does not extend substantially outside the outer profile.

In another form, the flat tubes togetlmr with fins define a
core for each heat exchanger. Bnd the cores of afl of the heat
excl&angem are substantially aligned on at least one side in a

plm&o In oiw. further form, the plmm is substantially vertical
and &n another form the flange extends substant&ally parallel
to the plane

In yet auoiher form. fan mountuig arms are prov&ded u &th

arm attachments along a long&tudinal wall of at least one of
the longi&udinal headers.

Iii st&ll Bun&lie&'0&'n&, 0( fi&'st tlangc &s 0&1 ouc of thc 1&cat

exchangers and a second &s on flange on a second of the heat
exchangers, u &th aligned Imles on the flanges. Bnd a connec-
tor extends through the al&y&ed holes in the longitud&nal
direction of tl&L I'leaders. In a further form, thL conn('.cto&'ernuts

different heat-related IPB th changes bP& 'cci& flic
first and second flanges.

In yet anotlmr fomi of this aspect of'tlm invention. a shapc-
mated join»s provided between at least oue p ur of ad&scent
lmat excl&anger. In fiirther form, the shape-mated joint
sccurcs thc one pair ofadjacent lmat cxchan Lrs against ri.ta-

t&ve movement in the longitudinal d&rection of the headers and
permits relative movement in a direction transverse to thc
longitudinal direct&on.

In another aspect of the present invention, a heat exchanger
block is provided. including at least two heat exchangers each
cons&stingofapairof ion itud&nalheadersuithtubesextend-
ing benvseen the headers, at least some ofwhich are alumimun
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cast parts Adjacn&t heat exchm&gers are detachably con-
nected at adjacent n&ds of their l&caders wherein one nf the
adiacent headers includes a recessed portion &n the adjacent
end and the other of the adjacent hcmiem includes a flange
rcccivablc m thc rec&mss of the mic hcadcr Matching holes
extend through the flange and the one header end, m&d a

fastener extends tluough the matclung holes in the ends of at
least one sei of adiacent headers Sluoud attachmenms are

along a longitudinal wall of at feast oiw. nf the longitudinal
headers.

HRIRF DFS( RIPTION OF THF. DRAWINGS

The invention w&11 be described belov; in practical
cxanlpfcs Fcatu&'is nnd effects tluit are particularly notewor-

thy can be mentioned in the description, even &
I'hey &vere not

mentioned above.
FIG. 1 &s a perspective v&elv of a heat exchm&ger block

accordu&g to the present uivent&on:

FICi 2 is nn cxplodcd partially cut-away vie&i of thc upper
left comer of the heat exchanger block of 11(i. I:

Fl(i. 3 is deta&led vinv A from FIG. 2;
I'IC& 4 is det nled vinv H from I ICi. 2,
I'IG. 5 is a cross sectional viisv of the connection illustrated

in exploded fom& in FIC&. 3;
I'IG. 6 is u perspective. part&ally cut-away v&ev; of the

conmxtion illustrated in exploded filrm in FRi. 4,
FIG. 7 &s ati exploded partialh' ilt.awBv vlcsl of Br&1&hcl

embodiment heat exchanger block accord&ng to the present
invent&on:

I'IC&. 8 &s a perspecuve v&ev, of a parual heat exchanger
block of still annther nubndinwnt according tn the prcsn&t
invention: Bnd

FIG. 9 is ul enlarged v&ev, of d&e upper lefi corner of the
lw lt exchanver block of FI(i. 8

DL I'AII.IID DI'ISC'RIPTION OF THF, IN&/FINTION

'll&e Figures illustmte a heat exchanger block I II according
tn the prcscnt invention The lmat exchanger block 10 may bc
advantageously used, for example, with vehicles &n the ofll

highway sector (e g.. with a constrtiction machine or ayicul-
tural machine) In accordance with the invention. the block 10

may consist ofa plums lity of separate heat exchangers, such as
the illustrated three heat exchangers 12, 14. 16. As further
descrtbed befoul the heat exchangers 12. 14. 16 are secured
w&th their collecting tanks or headers 22, 24. 26 in aligmuent
with one m&other The heat exchangers 12. 14. 16 may have
d&fferent depths. u& which case one s&de (e.g.. the rear face
relative to the direction of travel when used in a vehicle) may
be al&gned u& generally the same (veriical) plane, w&th thc
other s&de (e.g.. the fmnt face) adapted to for equal&zation,

The heat exchangcrs 12, 14, 16 may each be nmhgurcd in

any su&table, des&red manner accnrdu&g to the heat exchang-
ing requ irements of the ay stnus with which they are used. For
cxlmlpli, thc hint cscflBflgc&s &rllll'ach lilclude tlat tubes 28
extending between the he ulers 22, 24. 26, w&th corrugated
fins nr ribs 29 (see particularly FI(i. 9) between thc tubes 28
It shm&ld be understood, hou ever. that tlm ccrc fom&cd by the
tlat nlbes 28 and fins 29 cnuld be of virtually any heat
exchanging configuration including, fnr example. tubes pas-
sageways formed &n d&fferent manners, tubes wluch are dif-
ferent in s&ze, shape, and/or number (including different inter-
nal strtlctures, including multi-port tubes), tins of diffbrent
configurat&ons such as plate fins, different matertals, and dif-
ferent flow configurations (e g.. sinvgle pass m&d/or

mu It i pa as).

The headers 22, 24, 26 are generally configurcxf to extend
longitudinally u& tv;o verucally ali ned rows, with the head-
ers being formed by longinidinal walls connected along their
cdgis to define an cncloscd space, with smaller end walls

1 connected to the ends of the long&tudu&al walls to close the
enclosed space. 1he heat exchanger block It) may thus be
advantageously designed as a cross-flow heut exchanger
block 10. Further, the heat exclmsngers 12. 14. 16 of the heat
exchdng&'.1 block 10 arc prefi:rably arranged with their head-

ul ers 22, 24, 26 at least m one conuuon vertical plm&e u& order to
be able to favorably mount a fan shroud thereon as descrtbed
in grnuer detail belnv,

The headers 22. 24, 26 may advantageously be alum&num
cast product~. although they need not be. In accnrdance wid&

the present in&cnunn, the heat exchangers 12, 14. 16 nre
preferably generally the same width (i.e.. same nibe lengths),
but can have different sires in terms of block depth and block
he&ght

In accordance lv ith the present invention, the adjacent heat
n exchangcrs 12, 14, 16 may be secured togetlmr by securing

their headers 22, 24, 26 &n an end to end fashion.
In accordance with one embodiment of the invention par-

t&cularfy &llusuated &n I'IGS. 2. 3 and 5. the upper end of the
header 24 of the middle heat exclmnger 14 includes a tlange
30 extending outwardly from the Ima der 24, m&d includes two
holes 32 there&n. The lower end of the header 22 of the upper
heat exchanger 12 also includes a flange 36, wldch tlanvge 36
includes tu o holes 38 w luch arc oblong in the lateral dirim non

of the heat exchanger 12.
sn The heat exchangers 12, 14 are detachably connected by

the detachable co&u&ection to ether of the llm&ges 30, 36 by
fastenu&g devices or fasteners 40 extend&ng tluough al&y&ed

holes 32, 38, ms shnv,n par»cularly m FICiS 3 and 5 Thc
fasteners 40 u&elude a corrugated plau& washer 42 (whose

"» corrugation makes a spring force available similar tn that of
an elastic rtng) aml a svrnv 44 Thc head of the svrcw 44 is

supported on a sleeve 46 prov&ded u&d& a collar. tluough
which thc stem of screw 44 extends 11m washer 42 is situated
beneath the coflar of the sleeve 46. A nut 48 is on the other end

sn of the screw 44 so as to secure the flanges 30, 36 together.
Furtlmr, dw. sleeve 46 may advantageously have a length in

the direct&on of the step of the screw 44 that is slightly smaller
than the height of the corrugation of plain washer 42. Accord-

ingly. tlm screw 44 and nut 48 n&ay bc tightcnixf umil the
sleeve 46 shuts the shoulder 50 on flm&ge 30, tlnis preventing
fi&rther tips&toning of the screw 44 and nut 48 connection. In
tlus positinn. the corrugation of the washer 42 &s compressed
in the elastic remon in the direct&on of the sten& of the screw 44
so that the spring filrce rnsultin from this cnunteracls lons-

v eiun of the screw 44.
It should be apprec&ated that the above described fastening

devices 40, l?sages 30. 36 and ivies 32, 38 are desi@&ed as ~a

so-called slid&n seat in order to permit diflerent relative
lateral expansions nf the heat exchnngers 12, 14, such ns cm&

1 result fmm temperature d&fl'erences (such

Barney

occur when
one heat exchanger 12 or 14 operates in a higher tempemmre
rangp tlxm the ndj Scent lmat cxchm&gcr 14 or 12) This is o flcn

irue. for ex unple. for charge air coolers. It should also be
appreciated that the described fasteners 40 function to ensure

ml that the tightening f'orccs &kl nnt exceed certain limits (so thm

they will not han&per free expm&s&on) while also ensuring that
the connection is tight enough that it docs not loosen elmn
under operanng cond&tions.

In accordance with another embodiment of the present
invention pmticularly ilhistratcd in I'ICisf 2. 4 and 6, tlm upper
end of the header 26 of the bottom heat exchanger 16 includes
a recessed portion 60 on one side (e.g.. the rear), and a lon-
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5
gitudinal recess or hole 62 cxtcnding along thc depth of the
header 26 from other side (e.g., the front) to the recessed
ponion 6U. The lower end of the header Z4 of the middle heat
exchanger 14 includes a longitudinally (downwardly) cxtend-
uig flange 66 wluch is receivable ui the recessed portion 60 of 1

the bottom heat exchanger header 26 wlien mountal togetlier.
It should be appreciated from the Firflires that the recessed
portion 60 and flange 66 cooperate so that they do not pro-
trude bevond tlm iiutcr conuiur o I'hc haidcrs 24, 26. which
therelore present an outer profile at their coruieciion which is ui

substantially uniform with the outer profile of the headers 24,
26 gens rally. Tlm flange 66 also uicludcs a longitudinal recess
or hole 68 vs hieh is aligned with the longitudinal hole 62 in the
harder 26 of tlm bottnm heat cxchangcr 16 (Ir shnuld be
recognized that FIGS Z. 4 and 6 have been cut away to show
the boles 6Z. 68).

A suitable fastener 70. such as a nut. bolt, and was hers may
be extended tluough the alt@ted holes 62. 66 to secure the
heat exchangetx 14, 16 together as illustrated in FIGi. 6, with
the ftastcncr 70 extaxiia in the directimi of thc depth of thc n

block 10.
lite longitudinal holes 62, 66 may advantageously be

shaped so as to be oblon in ihfferent directions to allow for
themial expansion. 'Iliat is, the holes 62, 66 may be fliiii-

cylindrical with, for example, one hole 62 having a greater
venical than horizonml dunension and the other hole 66 hav-

ing a greater horizontal than vertical dimension. Alterna-
tively. both holes could have a greater dimension in the same
direction (e.g., horizontally or vertically). It shimld be appre-
ciated that holes 62. 66 configured in this manner may facili- sn

late assembly as is el I as reduce mamifac turing costs, because
the requirements for accuracv (tolennnces) need not be par-
ticularly high Further, such holes 62, 66 may advmitagcously
allovv lhr diflhrent relative thermal expansions of the heat
cxchangers 14, 16 in various directions.

As is particularly apparent fnim Fl(i 2, thc I'astencm 40
extend in the direction ol the heist of the heat exchanger
block 10, vvhercas fasteners 70 exmnd in the direction of the
depth nf the hest exchanger block 10 (i is. transversely to thc
fasteners 4U), and tlms different securement may be provided sn

by thc ditTi.rent embodinwnts according to design consider-
ations of the heat exclmnger block. Tints. it should be appre-
ciated that Iieat exclmnger blocks nmy be provided anth more
or less tlmn twn heat cxchangcrs, and with ditl'crait combi-
nations ofone or the other or both types of connections such 1

as described above, again depending on the design consider-
auons of the p uticular beat exchanger block.

An insert 8U laving low thermal conductivity (e.g., made
o I'a materia I having such a cluirnc1erisiic. such as plastic) may
also be pmvided between adiacent heat exchangers (one v

being shown between the middle and bottom heat exchangers
14. 16 iu FI(i. 2) in order to suppress thermal efll cts between
adi scent heat exchan ers as may occur. for exmnple, in a heat
cxcluinger block 10 in which thc upper heat exchanger 12 is a

charge air cooler. the middle heat exchanger 14 is an oil s

cooler. and the bottom heat exchanger 16 is a coolant cooler
(since such hait cxchangers 12, 14. 16 Jo not ncmcssarily
opera1e in the same 1empera1ure ranges).

Suitable shroud attaclunaits 84 (e.g, tlueaded screw
ltolcs) may also advantagcmusly be provided on ihc longitu- mi

dine l walls of the headers 22. 24. 26. as v;ell in the end pieces
85 (scv F l(i. 2) of the upper nud low er heat axe lmngers 12, I 6,
whereby a fan shroud 86 (see I'IG. 1) may be readily attached
to tine heat exchanger block IU (e.g., by screws around the
pcrinwter of the shroud 86). Typically, tlm shroud 86 will be r
attached to the rear of the block 10 (with the front beuig in the
direction of travel of a vehicle vi ith which the structure may

be used), in which case the headen, 22. 24, 26 niay be advan-
tageously secured together so that their rear longitudinal sur-

faces are substantially aligned in a vertical plane, thereby

allowing thc fan shroud 86 to bc configured simply and/or to
dispense with the need for an equahzation piece to make up
for an uneven face (e.g.. if the heat exchangers 12. 14, 16 are
of diITerent depths. in winch case any equaltzntton. if neces-
smy, can be accomphshed on the front of the heat exchan er
block 10)

Additional attaclunents 90 (such as tlueaded holes) may
also be provided in the longitudinal walls of the headers 22,
24. 26. fiir suitably securuig mounting amis 92. 94 (see FIG
I). as by acre~a Such mounting anna 92 may be provided
with n flange plate 96 to ivhich a I'an (not shown) may be
lian(sued hi the illustratedembodiment, tine lower'Iliiiillltlllg
ann 92 is a IJ-shaped bent tube and the upper mounting ann
94 is I -shapixf. Howcimr. it should bo apprcciatcd that thc
mounung arms 92, 94 could be of a variety oIconligurauon.
Moreover. the attaclunents 90. if not required fnr mounting
anna 92, 94, could bo u scil instead I'or attaching tla fan shroud
86. Still hirther, it should be appreciated that the fasteners 70
connecting recessed portions 6U and flanges 66 could also be
used to assist in attaching the fmi sitroud 86 and/or mountin
anna 92, 94 to the heat exchanger block 10.

I'l(i. 7 iflustratcs another heat cxchangcr block 10'imilar
to the first descnbed embodunent, except that the top and
nuddle heat exchangers IZ', 14're connected with a fastener
70 extending through horizontafly aligned openin s like the
above descnbed connection of the nuddle and bottom heat
excfiangers 14, 16 (with the headers 22', 24'ccordingly
ddTi:rent from the first described embodunent). Such a con-
figuration may be advantageously used, for example, when all
thc lmat cxclumgcrs operaie roughly in ihe same tcmpemturc
ange It should be appreciated that a protrusiou beyond the
gawml outer contour of the headers 12', l4'such as occurs
vvith the FIG 3 connected flangcs 30. 36) may be fully
avoided w ifli tlus structure.

I'I(iS 8 and 9 iflustrate a lmat exchanger block 10" accord-
ing to still miother cnibodiment ol'lm present invention. In
accordance w ith this embodiment, the headers 22, Z4't one
aid may be connected using a fastener 70 such as iflustratcd
ui IHG, 4, whereas the headers 22". 24" at the opposite end of
the connected heat exchangers IZ", 14" may be force fit

together during the courw. ofpositioning the heat exchangers
12". 14" for insertion of the fastener 70 at the other end. As
illustrated in FIG. 9, a dove-tail joint 110 may be advanta-
geously used, although it should be appreciated that tlus is

just one example ofmany force fit connecuons wluch niay be
adv:uitageously uscedf The joint couM be configured in some
other appropnate mmuier. for example, depending on the
temperature-related length changes anticipated.

Support oHhe bait exchnnger block 1 0 in a velucle nuiy bc
advantageously aclueved by use of dmnpers 120 arrmi ed
directly on one or niorc of tlm headers 22, 24. 26 as shown for
ex uuple. in I'IGS 1 and 9.

It should be appreciataf that heat exchanger blocks accord-
ing to the invention dascri bed herein pros i dc functional prop-
erties which are adv uitageously usable. for ex unple, ui the
ofT highway sector. Further. it should bc apprseciated that such
blocks c'ill llc l1iilllllfac1ulcil cost"cffcctivcly and mollified
relatively easily. The present invention may further advanta-
gsxiu sly pmvide heat exchanger blocks which may be rand ily
used in a vanety of diferent configumuons. v;here different
size individual heat exchangers may be used depending ilpiiii
the requirenwnts while also limiting the necessity fiir change
and wlule maintainuig a compact configuration. That is. the
present invention provides a block structure wliich is stan-
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dardirable to a certain degree. Moreover, ~ inca no support
fmsmes or sinular fastening rmls are reslutred, heat exclmnger
blocks according to the present invention are not only com-
pact and space-saving, but tin. costs for mmnifacturing thc
hmt exchanger blocks for different applications can be mini-
nuxctl

Still other aspects, objects. uid advmitages of the present
invention can be obtained from a study of the specification,
the drmvings. aml tlbe nppendcd clmms It should be under-
stood. however. that the present im enti on could be used ui
alternate fonna where less than all of the oblects and advan-
tages of the prcscnt invention nnd preferred embodiment as
descnbed above v ould be obtained.

The uivmiuon cl umed is:
I. 71 heat exchanger block comprising
tirst and second hest excbangcm, the first and scccond heat

exchan ers each uicluduig a pmr ol longiuiduial headers
tvith tlow passages extending benveen said longitudinal
hcadors. mi mid ol' lwadcr ol'he first heat cxchallgcl'ositioned

adjacent and detaclmbly connected to an end
of a header of the second heat exchanger, wherein
one of said header ends includes a recessed portion and

a hole.
an otlwr of said header ends includes a flang receivable

in said recessed portion and a hule tluou h the tlange
a liyvted with the hole of the one header end; and

a fastener received in s nd alikuied holes,
wherein an intenial volume defined by the header ol the

first Iwat exchnngcr is fluidly isolatsxI from an internal
vohune delined by ihe header of the second liest
exchanger.

2 The heat cxchnnger block of claim 1. wherein at least
some of said longitudinal headers are aluminum cast parts.

3. Tire heat exchanger block ofclaim 1. further comprisillg
sbl oud attachments along a longitudinal wall ofat least oncol'lie

longitudmal headers.
4. Tire heat exchanger block ofclaim 1. Iiirther comprising

a thermnl ly in su lative insert bete ecn the floiv passages of said
tirst and second liest exchangers.

5 The heat exchangim bkick of claim I, wherein the I'as-

tener extends between a front and a back ofthe heat exchanger
block in a direction generally perpendicular to both the flow
passages and thc longitudinal dimension of the longitudinal
headers.

6. The heat exchanger block of claim I, wherein each of
said holes have an obloiig cmss-section ui a platie perpen-
dicular to an axial dunension of smd holes.

7 The heat exchmiger block ol'laim 6„wherein said
oblong cross-section ofeach hole has a maximum diameter in
the plane. and said maximmn diameter of tire oblong cross-
section ol'one luife is transverse io said maximuin dimncterol'he

oblon cross-section of an other hole.
S The heat exchanger block of claim I, wherein said heat

exchanger block is a cross-flow hmit exchmi er block in
which the longinidinal headers of the first and second heat
exchangcm arc arrangcsI in two aligned rows

9. The heat exchanger block of clean L 11 hereui tire end of
the Iwaderof the tirst heat exchanger and the end of tlwheader
ol'hc second hcm exchmigcr jointly dclinc a substantmlly
lon itudinally extending outer protile. Cnd said flange does
not extend substmitinlly outside snid outer profile

10. The heat exchanger block ofclaun I, wherein said flow

passages together with luis define a core for each of tire first
mid second heat exclmngers, and a side of tire tirst heat
exchanger core and a side of the second heat core are sub-
stantially aligned in a single plane.

I l. I'he lwat exchanger block of claim 10. wlwrein miid

tlange extends substmitially parallel to said plane.
12. The heat exchanger block of claun I, further colllplls-

ing I'an mounting arms and mm attaclunents along a longitu-
dinal u all of at least one of the longifudnral headers.

13. A heat exchanger block comprising:
a lirst beat exchan er havuig a lirst header fmm wluch

tubes extend, the first header luiving an eud Irom winch
a flangc extends, and an npertnrc detined through thc

1(1
tlange, the first heat exchanger defining a portion of a

tluid circuit of a first fluid to be cooled;
a second hmit cxclranger having a svcond lwader I'rom

which tubes extend, the second header having an end,
and an aperture defined through a portion of the end of
the second header, the second heat exclmnger delimn a
portion of a fluid circuit of a scccond fluid to bc cooled,
the second tluid circuit tluidly isolated front the first

tluid circuit;
c the eiul of the lirst header of the first heat exchangerposi-

tioned ndjacem Ihe end ol'he second healer of the
second heat exchanger such that the apertures are in
altrgunenr and

a fastener positioned tluuugh the aligned apertures in order
to detachably connect tlic first and second heat cxchang-
ers.

14. The heat exchanger block of claim 13. wherein the
portion of the end ol'he second heat exchanger is a flange,
and ivherein a sliduig seat is associated v, ith the fastener.

io 15 Tlw heat cxclranger block of clnim 13, ivlwrcin nt least
one of the iirst and smond heat exclianger ends further com-

poses a second aperture tluough uluch another fastener is

po s1110 Ilccl

16 The heat exclmnger block of claim 13, ivherein at least
"» onc of tire aligned npertures has an oblong cmss-section in a

plmic pcrpmidicular to mi axial dimension of thc aperture.
17 The heat exclmnger block of claini 13. wherein the

adjacent first and second headers of the heat exchanger block
jointly del'uie a substantially longituduiully extending outer

sc profile, mid the flange does not extend substantially outside
tin. outer protilc

Ig. The heat exchanger block of claun 13. wherein the
mbes ofeach of the first and second heat excbnngers define a

respective core of each heat exchanger, and a side of tire first
heat exclmnger core and a side of the second heat exchanger
core are substantially alienated in a single plane.

19 The heat exch urger block ofclmm 13, u hereui the lirst
heat exchanger has a second header having an end adapted for
connection io an end of a iirst header ol'he svcond heat

c exchanger.
20. The heat exchanger block of claim 13. wherein the

header of at least oue ol'hc lirst mul scecond heat exclumgcrs
defines a tank substantially enclosing an internal volume for
a u:orking tluid

1 21 The heat exch urger block of claim 13. wherem the
fastener prevents relative movement between the headers of
the first and ssecmid hmit cxchmigers in one direction and
alloivs relative movenieot betiveen tire headers in a direcuon
perpendicular to the one direction.

ai 22 A heat exchanger block composing
a first heat exchanger with a tirst header defining mt uiterior

volunre and forming a manifold for fluid tlow, an cnd of
the tirst header having an engagement element:

a second heat exchanger vi ith a second header defining mi

interior volume and forming a manifold for fluid flow,

the interior volume of the first header beuig tiuidly iso-
lated from the interior volume of the second header. an
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end o I't1m semmd hmider hnving an envsgcrnent element
that corresponds to the engagement elmnent of tlm tirst
heat exchanger;

wherein the first heat exchanger is positioned adjacent the
sccolid heat cxcbangcr and tile cllgagculcllt efcutcntol'he

first heat exchanger is secured to the engagement
element of the second heat exchan er in order to allow
limited movenient of lhe first heat exchanger relauve to
the second heat exchanger.

23. 1be heat exchanger block of claim 22. wherein the
engagement element of the first heat exchanger is a flange
with at least one aperture.

24. The heat exchanger block of claim 23. and further
comprising a sliding seat pmxunate to the en agement ele-
ment of the first and second heat exchangers.

25. The heat exchaitger block of claun 23. wherein the
engagement element of the second heat exchanger comprises
a recess and mi adjacent portion ol'lm end of thc sccmid
header having an aperture. and a connector is positioned
through the apertures in the first and second header ends.

26 The hmit exchmigcr block of cl um 23. ivlierein the
engagement element of the second heat exchanger is a flmige
which nbuts t1m flangc of the first heat exchanger, the flange of
the second heat cxchmiger having at least one aperture and
being positioned such that the apertures are aligned to receive
a connector

27. The heat exchanger block of claim 26. and further
comprising a sfcswe at least paniafly surrounding the connec-

tor'ff.
'flic heat exchanger block of claim 22. wherein the

engagement clement of tlm first heat exchanger is connected
to the en agement element of the second beat exchanger such
that expansion and contraction ofheat exchmiger components
due to temperature tlucmations are acconimodated

29. The heat exchan er block ofclaim 22. wherein the first
and second headers of the heat exchanger block jointly define
a substmitially longitudutally extending outer profile, and the
engagement elements are positioned substantiafly witlun the
outer profile

30. The heat exchanger block of claim 22. v.herein each of
the first and second heat exchangers includes a core. and a
side of tbe first lmat exchanger core and a side ol'the second
heat exchanger core are substmitially aliened ui a sin le
plane

31 Tbc heat exclianger bkmk ofclaun 22. ii hereui tile first
heat exchanger has a second header and the second heat
cxcluinger has a first header. tlm second header having an cnd
adapted to be renuiveab 1y secured to an end of the first header
of the second heat exchanger.

1

l(1

"o

32. The lmat cxcluinger bklck of claim 22. wherein n ther-
mafly uisulative insert is posiuoned between adiacent por-
tions of the first and second heat exchangers.

33 Thc heat exclmnger block of claim 22, wherein thc
engagement element of the first heat exchanger is in contact
witli tile engagement element of the second heat exchanger.

34. %method offounuig a heat exchanger block from a lira t

heat exchan er comprising a portion of a fluid circuit for
cooing a first fluid and a simond heat exchmiger comprising
a portion of a fhnd circuit for cooling a second fluid u hick is
fhlidly isolated from the fluid circuit for the first fluid, the
method comprismg the acts of

providuig the first heat exchanger u 1th a tirst header bavin
an end with n flnnge and a first aperture dctincd through
thc flan e. md ihe second heat exchanger ivitli a second
header having an end through which a second aperture is
dcfincd.

positionuig the first and second headers such that the first
and second apermres are in aligmnent: and

rcniovnbly connecting the first mul second boaders of thc
first and second heat exchangers v;ith a fastener inserted
tftrough the aligned first and ssecond apertures.

35. The method of claun 34, and fiuther composing:
alkcu ing for at least one of expansion and contraction of

components of the beat exchnnger due to tlmmial
cyclin by providin elasticity at the connection
between the first and second headers of the first and
sl'.Louii ical pxchallgpi's.

36. The method of clauu 34. and funher comprising:
providing a first heat exchmiger core extends fi'om thc lirst

header mul a sxmond heat exdianger core extends from
the second header; mid

positioning the first and second headers such tlrat a side of
the first heat exchanger core and a side of the second heat
exchanger core are nligned in a single plane.

37 The metlxld of'claim 36, and further comprising.
secunng a fan shmud to attaclunent portions around a

pcrinwter of thc heat exchnnger block on the sides
signed m u single plane

3ff. Tbe method of claim 34, and funher comprising:
insulating tlm fin,t heat exchanger front tlm second heat

exchanger by providin a thenually insulative uisert
betwsmn adjacmit portions of the heat exchangers.

39 Tbc method of claim 34, and funher comprising.
providing dampers for mounting the heat exchanger block

such that the heat exchanger block is substantially iso-

lated from at least one of external movement and vibns-

tions.
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