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'HEAT EXCHANGER

Clyde S Srmpela_er Reeme, WIS., esmgnor to
| Medme Menufaeturmg Company, Racme, WIS., |
a eerpere tioh of Wlsconsm |

Apphcetlrm December 3, 1948 Serml Ne. 63 259

| i5 Clélms.
This mventmn reletes to hee,t exehehgers of
the chennel shaped ﬁn ty e structure es epphed

(Cl. _257—245)

- 1o heet exehengere used or 11qu1d to ges eervme |

such as mtereoelere end afteref)olers for eom-

pressers or superchergers
- The fins used in this heat exchanger 18 prefer—'

ably of the nested ehemieI she“hed type

may be provrded Wlth corrugetlene ar centoured.

..!..""’] - h.

Tottoms or treneversely slit potioms.

-nrevrde a heet exche,nger m Wthh a¢cess 1o beth'

the liquid and gas peeees may Be - hed for in-

spection and cleaning purposes. ‘ o
Another obJeCt is to pr0V1de a plenum sec-
~ tion as part of the ﬁ_n structure te premde multl-'

pass flow within edch individial pass of the heat

~ exchanger with certain plene ended ﬁne pro-
V1chng the beﬂ‘les -

| Ahether ob,]ect 1s to prov1de a heet exchehger
with effective use of the plenum eeetwne es heet‘ --

| trensfer sur fece

Tnese.
fins mey bé of the ple,rﬁ strlp desrgﬂ or the:y_--

L 10
One of the objects of _this mventmn 15 t0" |

| 2
Flg 10 id a fregmenta,l srde elevatum of a modr-'
ﬁed form of ﬂn |

nnnnn

| ond modmed ferm of the same..

Flgt 12 is g longltudmal sectmn teken on the
hne 12——12 ef Flg 11, |

- g 13 is a view partly in ple,n e.nd pertly 111 

horrzontel sectmn of a modlﬁed rorm of heet

exchenger as. epphed to an oil eeeler

Fig. 14 is a’ view pertly in s1de elevetmn end ;
partly in Vertrcelly lonﬂ‘ltudmel seetren ef 2 heat'

: exehe,nger seen in Fig 13

19

Fig; 15i5 4 fregmentel horleentel seetlon of e;_;_:
medlﬁed form of the heat exchenger se n 1n Flge |

13 ar_rd 14: end e |
Fig. 16 IS an end elevetlenel Vrew or e plu- |

'-'_rehty of neeted fin membere

20

“Another obJeet is to promde a heet exchengeri '_
febrlee,ted pnmerly from reletwely merpensrve_

strm plate or bar structure |
Another obiect i8 1o prewde 8 hqu1d mlet ehd

29

outlet fitting at ofié énd of the'etrueture end a

tting at the other end of the structure
which fittings are detechebly seeured ther_ete 80
that when removed, the Open ends of the passes.

are exposed for the purpeses of mepe tren and

| cleenmg

''''''

30

Wlth theee end ether ObJerS end edvemegee .

|_|_.‘_¢J;...-n.

in' view, this invention COIISTStS in_the. several

novel features heremefter fully set ferth and

more pertmu’lerly deﬁned in the eppended clerms |
The invention is __u_eleerly 111ustreted in the
drewmgs eceompehymg thre epeclﬁcetmn

35

in

& simple form of the present mventmn the view

being partly in side elevetmn and partly in, vertr-—

_ ca,l lengltudmel sectwn

Fig. 2 is a horizontal eectmn teken subetan—' '
o 45
~Fig. 3 is a horizontal sectmn taken substen-‘;_-

t1e11" on the line 2—2 of Flg 1.

_tlelly on the liné 33 of Fig. 1.

Fig. 4 is g view partly in end eieretlen Wrthl_.

certain parts broken out, and pertly vertical cross

section taken substentlelly elong the lme e--—d--g
- of Flg 1. | L -
 Fig. 5'is a fragmental’ nerspec“twe VleW 111us-j_

50

trating g’ portlon of the eere structure of the_. |

heat excharger.
~ Fig. 6 is a

f ,....a.,_.'n...r-

fregmental perspectwe v1ew of one-

29

. m the chehnel sheped ﬁn members whleh form_"

-the liguid - passes:

.....

Fig. T is a’ fregmentel perspeetwe wew of 'one-_

of ‘the fin membere whiceh- promdes* e. befﬂe,..
- - Fig: 8 is -a’ fragmental’ perepeetwe" VleW Of one
_of the other fin' mémbers” for the gee pesses
- Figr9lis'd cress sectmn teken en the lme 9—-—-9

"_-of Fig. 2.

eo_

_pre‘vrde smeoth L
- gaskets are pleced es w111 be heremefter seu_'-_'; .? -

Referrmg te seld drewmge trhlch ere some-“
Whet dlegremmetlcel end not mtended es worh—
mg drawmgs end referrmg ﬁrst to Flge 1 te 9

......

ment ef the 1nvent10n t'he reference charecter

i5 de51gnetes the rore structure of the heet'
exchenger deelrebly comprrsmg elterhetely chs-_

.......

passes IT sepereted by metel seperetmn sheete"

I8, .
The slebs ef Ilquld p‘esses lB ere preferebly'
compesed ef ‘chéafinel ,.-,heped ﬁn members . (g,

-ty o

neeted togeu‘her or. mterlecked ee 1llustreted in

'-.‘-.a.

- Fig, 16, and. errenged i1y groups as seen in Figs, 2
and 5, having an inlét énd 26 and, an eutlet end

21, One fin member of eech group is' made
longer at one end_as at 22, and provrdee a bafile,”
and enother finn. member of eech group is mede_g
Ionger at the other end as at Em to. 15r0V1de an-
ether be“ “e"; The other ﬁn memeere mstead‘,_

les

mey be of the seme lengths as the beﬁ‘le ﬁ*l mem-

_bers, and ferrned w1th holes in thezr bottem Welle

as ehewn in’ cennectlen Wlth the gas ﬁn memper.
24 in Flg 7 £6 perm:t the hqmd to cross flow into -
the next edJecent group Whereby a clreulteus-

path i taken by the liquid from the inlet end =
of the hqmd passes to. the eutlet end thereef

Cross bars 25 (see. Flge. 2 and 5) d‘lS'EJOSE}d et.'j

. jthe ends of the hquid passés opposite the. inlet
and outlét ends. close all of said ends, and kbars
95 d:tspoeed at the oppess.te end ef the eere struc~
ture close eff the edJecent ends ef the gas passes.

Frg 4 ehe‘we the cross bms 25 clesmg the ad-

'Jecent ends of the hquld pesses

At the euter suiee of the ewerel peeses ere}‘_

'channel members 32 (see ng 4) Wthh extend:
'-between the seperetl-en shee

. St 53 and proyide,.
side’ closuree for the severel peee <The fn

| members bere end ehe,hnel memhers _‘er are
-bended together to prowde e core strueture afraer

which thé end’ faces of ‘the core are machined to.

.-.." R .-,n.

J.eeee egemet wmeh .eertain:.

forth e ._
Be’lted or othermse detechehly 'secured te the




3

liquid inlet end o6f the core structure is a fitting
21 (see Figs. 2 and 3), here shown as formed of -
a single rectangular plate having a liquid inlet o
28 and a liquid outlet 28 cast integral therewith,; o

'The
liguid inlet leads to a channel 39 which cpens to

and arranged to ke connecied t0 piping.

the inlet end 28 of the liguid passes, and the

liquid outlet 2{ leads to a channel 3{ which opens

from the outlet end of the liquid passes.

The liquid inlet gnd outlet fitting 27 is here

shown as detachably secured to the core struc-
ture by hook bolts 32, (see also Fig. 1) which are

2,634,958
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ment Sti*ips 12 (see Figs. 1, 3 a;'nd 5) may be pro-

vided between the separation sheets (8 at the

discharge end of the gas passes.

In the liquid inlet and outlet fitting 27 is

formed a drainage channel 58 closed by a plug

60 (see Fig. 1), and connected to the gas passes

by ducts 59 (see also Fig. 9).

~inlet

10

hooked into the cross bars 26 and extend through

the fitting and have huts 33 on their threaded

ends bearing against the ouler face of the fitting.

15

A gasket 34 is mterposed between the fitting and

core structure, and is formed with holes for the

hook-bolts, and with a slot 35 which establishes
communication between the liquid inlet channel

30 and inlet end of the ligquid passes and said

gasket is formed with g slot 3% which establishes .

20

communication between the channel 31 and out- .

let end of the liguid passes.

At the end of the core structure Gpp051te the
one to which the liquid inlet and outlet fitting

is attached, is a gas inlet fitting 38 having an -
inlet opening 39 opening to the inlet end 46 of

the several slabs of gas passes {7. . A gas gaskey

43 is interposed between the gas mlet fitting and
the end of the core structure, and said gasket is 1g _
83 is removably secured to one end of the core
~structure as by bolts and nuts 64, and an oil inlet

formed with bolt holes and with an opening 44

for establishing communication setween the gas

inlet fitting and the inlet end 48 of the gas passes.
Hook bolts 45 are hooked into the bars 25, and
-extend through the bolt holes in the gasket and
gas Inlet fitting, and have nuts 46 on their

threads ends for tlghtenmg the ﬁttmg ‘against

the gasket.
‘The gas passes are formed by nested together

- channel shaped fin members 42, one of which
is shown in detail in Pig. 8. The gas fin mem-~

By suspending the
heat exchanger from the end containing the gas
fitting 38 and unscrewing a plug 60 any

-llqmd which may have collected in the gas passes

may be drained out through the channel 58.
The gas fin member may be imperforate be-
tween the holes 47, or their bottom walls may be
corrugated as shown at 69 in Fig. 10, or they may
be provided with diagonal slits 61, with down-

turned lips as shown in Fig. 11. The bottoms of
the gas fins may be othermse contom ed to obtain

greater surface area. :
In the modified form of the invention illus-

-'trated in Pigs. 13 and 14 which is shown as

applied to an 011 cooler, the water passes are
shown at {6e and the oil passes at §9a. These-

~passes are formed of nested together channel

shaped {in members ag in the preferred form and
extend from end to end of the core structure,

the water and cil passes being arranged alter-
‘nately. Channel shaped bars 25a, close the ends

of the oil passes at one end, bars 26a close the
ends of the water passes at the other end of the
core structure. A water inlet and outlet fitting

~ and outlet fitting 65 is removably secured to the

~ between the flanges of the
‘shaped bands to provide leak- -proof joints.

‘bers extend between the gasket 43 and the bars

26, and their open ends are blocked of

holes 41 adjacent thelr ends f01 cross flow of the
gas.

The gas passes may be d1v1ded mto groups 48, N
49 and 50, (see Fig. 3) separated into such groups
by fin members 24, one of which is seen in de~

tail in Fig. 7. The fin members 24 are each pro-

vided with holes 5! adjacent one end only, the
remainder of the

The holes in one

I by said
‘bars 26. The fin members 42 are provided with

in members 24 being imper-
- forate, preventing the gas from passing from one -
group to the other except through the holes §i.
in member 24 are disposed at
one end thereof, and the holes in the other fin

other end of the core structure by bolts and nuts
66. Angle shaped bands 87 are bonded to the core

structure and the bolts extend through bolting
flanges of the fittings and through said angle

shaped bands. Gaskets 68 may be interposed

ittings and the angle

‘The water inlet and outlet. ﬁttmg 63 and the

oil 1111(—:-1: and outlet ﬁttmg 65 are each provided

 with g partition 69, in which is secured a beat-
- ing strip 78 that bears against the core structure

49

- let chambers.

-~ with holes adjacent their ends but in oppositely
- disposed relation so that the incoming water may

80

“and respectively divide the water and oil inlet

and outlet fittings 83 and 65 into inlet and out-
The fin members are provided

cross ilow through the water passes, and dis-
charge through the water outlet chamber. The

- same arrangement is provided in the oil inlet and
~outlet 1fittings, whereby the oil enters the oil

- passes through one chamber and discharges from

“member 24 are disposed at the opposite end |

- thereof, whereby the gas is caused to circulate
through a circuitous path through the gas passes

from the inlet end 40 to the outlet end 52. 1t is

80

to be understood that the gas ﬂmvs in the same

| d1rect1on in the several passes of any group. |
A gas outlet fitting 83 is secured to the core

| structure at the outlet end 52 of the gas passes _ 
65
To provide a solid connection between the gas |

| (see Figs. 2 and 3) as by bolts and nuts 54, o4aq.

~outlet fitting and the core structure reinforce-

ment bars 55 and blocks 56 are bonded to the |
core structure, and the bolts 54 may be r1g1d1y__-
~anchored in said bars 55 and blocks 56 end ex-

70

tend throuch s bolting flange 57 formed on the

gas outlet fitting. Certam of the bolts 54 may
‘be anchored in the cross bars 28, and the bolts

o 54a may be in the form of hook bolts anchored
~ in reinforcement bars §5. Corrguated reinforce-.

L |
S )

the oil passes. through the other chamber.
In the modified form of oil cooler shown in

| Fig. 15, each 1nlet and outlet fitting 63¢ is pro-
vided with a partition ©9a, and a separate head

11, bolted to the fitting 3¢ is provided which may

‘be removed from the ﬁttmg Wlthout dlstulbmﬂ'
the gas COI'lIlEGtIOIlS

~From the above 1’5 is apparen‘t that I have

- 'provided a heat exchanger, having inlet and out-

leg ﬁttmgs removably secured to g core struc-

__ture having llquid and gas passes through which

- Imay be exposed for mspectmn a,nd cleanmg by
| removmg the ﬁttmgs |

Havmg thus descmbed lﬁy mventmn it will bhe
apparent that various immaterial: modifications

‘Inay be made therein without departing from the
- spirit or scope of my mventwn hence I do not
- wish to be understood ag llmltlng myself to the
- exact form construction, arrangement and com-

bination of paris herem shown and descmbed or
'- 'uses mentloned ~
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- What I claim as new and desire to: secure by

| Letters Patent is;
1. In a heat exchanger thﬂ combma,tmn of a,
core structure comprising alternately disposed

slabs of ilguid passes and slabs of gas passes ar-

ranced for substantially counterflow heatl ex-
change, the passes being formed by ghannel

shaped fin members, the bottom walls of the fin
members which form the gas passes having per-
forations adiacent their ends forming a plenum
chamber to provide eross flow from one pass to
the next adjacent one, metal separation sheets,
one between adjacent hlabs of passes, each slab
being closed at one end and open at the other
end, with the closed ends of the adjacent slab be-
ing positioned at oppesite ends of the core strue-
ture, a liquid inlet and cutlet fitting detachably

secured to the end of said core structure upon

which the ligquid passes open, and in communica-
tion with the liquid passes, & gas inlet fitting de-
tachably secured to said-core strueture-at the op-
posite end thereof upen which the gas passes epen;
and in communication with the gas passes, a gas
outlet fisting detachably secured to a side of the
core structure, in communication with said oa,S
‘passes and gaskets ene interpssed between each
fitting and the core structure, and said gas passes
arranged for access thereto for inspection and
cleaning upon removal of the gas iniet fitting.

2. Tn g heat exchanger the combination of &

"'care structure comprising alternately disposed

slabs of liguid passes and slabs of gas passes, the
passes being formed by channel shaped fin mem-
bers, the kottom walls of the fin members which
form the gas passes having perforations adjacent
 their ends to provide for cross. flow from one pass
o the next adiacent ocne, a bafile dividing said gas
 passes into groups, said baffle having perforations
adjacent one end ior the passage of gas from one
group to the next adjacent group, metal separa-
 tion sheets separating adjacent slabs of passes.; a
liguid inlet and. outlet fitting detachably secured
to one end of said core structure in communica-
tion with one end of liguid passes, a gas iniet fif-
ting detachably secured to said core structure at
the opposite end thereof and in communication
with the gas passes, a gas outlet fitting detach-
ably secured to the core structure in communica-
 tion with said zas npasses, and gaskets Ohe intver-
posed between each fitting the core structure.

3. Tn a heat ex chaﬂger the combination of a
- core struecture comprising alternately disposed
- slabs of liquid passes and slaos o1 gas passes, the

passes being formed by channel shaped fin mem-

bers, the bottom walls of the fin members which
form the gas passes having perforations adjacent
their ends to provide for cross flow from one pass
to the next adjacent oue, bafiles dividing said

el

passes into. groups, sald bali

to a.next adjacent group, the perforations of one
hafile being disposed adjacent one end oi the core

structure, and the perforation of the other bafile

es each having per-
forations adjacent one end for the passage of gas

| 6 ,

4. In a heat exchanger the combination of an
elongated hollow finid pass, a plurality of fin ele-
ments having their respective side edges secured
to oppositely disposed side walls of said pass, said

fin elements longitudinally extending substan-

tially from one end of said pass to the other to
divide said pass into a pluralify of longifudinally

- extending fluid passageways, said fin elements

10

15

20

having apertures therein adjacent each end there-
of providing communication between the passage-
ways with at least one of said fin elements being
solid at one end to provide a. baffle operative to
form a circuitous fluid path through said pass,
and means adjacent each end. of the fluid path so
form d. for providing a fluid. 1nlet and outlet for

aid pass.

5 In g heat exchanger the GOP‘IblII&bTOH of a

‘core structure coniprising several a,lternately dis-

posed slabs of fluid passes comprising slabs of
tiguid: passes and slabs of gas passes in heat ex-
change relationhip- formed by nested together
chiannel-shaped fin elements and separated by
metal sheets, the nested together channel-shaped
fin elements comprising each.slab of fiuid passes

5 forming a plurality of continuously straight, sub-

stantially parallel fluid passages, plenum cham-

'_-bers formed at each end of said slabs of fluid

30

39

40

passes, the bottom. wall of the nested together
channel-shaped fin elements which form certain
of the slabs of fluid passes having perforations
adjacent an end thereof forming a plenum cham-
ber to provide cross flow from: one passage to the
next adjacent one, cross bars adapted for closing
one end of each slab-of the liquid passes, the op-
posite ends thereof being open throughout their
iength, and other cross bars adapted for closing
the opposite ends of each slab of the gas passes,

the cpposite ends thereof being open thmuvhu
out their length, a lguid inlet and outlet fitting
detachably secured to one end of the core struc-
ture of the open ends of and in communication
with the liquid passes, said fitting having a arain
passage therein communicating with said gas

- passes, a gas inlet fitting detachably secured to

45

80

05

80

peine disposed. adjacent the opposite end of the

core structure, metal separation sheets, one be-
tween each adjacent slab of passes, a liquid inlet
and outlet fitting detachably secured to one end
of said structure in communication with the liguid
passes, a gas inlet fitting detachably secured to

said core structure at. the opposite end thereof,

and in coramunication with the gas passes, a gas

outlet fitting detachably secured to the core struc-
ture in. commamcatlon with said gas passes, and
gaskets. ane- mterponed betwaen each. ﬁttmg and

the core structure,

85

10

78

said core structure at the opposite end thereof
and in communication with the open ends of the
oas passes, a gas outlet fitting detachably secured

- to the core structure in communication with said

oas passes, and gaskets, one interposed between
each fitting and the core struciure.

8. In a heat exchanger the combination of a
core structure comprising alternately disposed
slabs of fluid passes including slabs of liguid
passes and slabs of gas passes arranged for sub-
stantially counterfiow heat transfer and separated
by metal sheets; the passes-heing formed by nested
together, channel-shaped fins, plenum chambers
formed at each of said slabs of fluid passes, the

bottom wall of the nested together channel-

shapved fing which forms certain of the slabs of
fluid passes having perforations adjacent one end
thereof forming a plenum chamber to provide
cross flow from one pass to the-next ad] a'cen't' one,
and the liquid passes being arranged in groups
with baffles separating the groups at alternave
ends, whereby the liquid circulates through a cir-
cuitous path from an inlet end to an outlet end,
said sheets. and fins keing bonded together to
form an integral structure, a liguid inlet and out-
let fitting connected to. a complementary end
of the core structure having an inlet channel
communicating with the inlet ends of the liquid
passes, and having an outlet channel communi-
cating with the outlet ends of the liquid passes, a
gas inlet fitting connected to a complementary end
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of the core structure and having an inlet open- '

ing communicating with the slabs of gas passes,

2 gas outlet fitting connected to the core struc-

ture at the outlet end of the gas passes comple-
mentally formed to the gasz outlet fitting and

caskets interposed between the several fittings

and core structure, and said liguid passes and

said gas passes arranged for access thereto for
inspection and cleaning upon removal of said air
inlet fitting and sald 11qu1c1 mlet and outlet fit-
ving.

7. In g heat exchanger the. combmatmn of a
core structure comprising alternately disposed
slabs of fluid passes including slabs of  liquid
passes and slabs of gas passes separated by metal
sheets and arranged for substantially counter-
flow heat transfer, the siabs of fluid passes be-
ine formed by nested together channel-shaped
fins providing g plurality of substantially par-
allel fluid passages, the bottom wall of the nested
together channel-shaped fins which form the
slabs of gas passes having perforations adja-
cent each end thereof forming nlenum chambers
to provide cross flow from one passage to the
next adjacent one, and the liguid passes being
arranged in groups with bafiles separating the
groups at alternate ends, whereky the liquid cir-
culates through a circuitous path irom an inlet
end to an outlet end, cross bars for closing one
corresponding end of each slab of the liquid
passes and other cross bars for closing the op-
posite corresponding end of each slab of the gas
passes, g liquid inlet and outlet fitting connected

to a complementally formed end of the core

structure at the open ends of said liquid passes,
and having an inlet channel communicating

with the inlet ends of the liguid passes, and

having an outlet channel communicating with

the outlet ends of the liquid passes, a gas inlet

fitting detachably secured to the opposite end
cf the core structure and having an inlet open-
ing communicating with the slabs of gas passes,
a gas ocutlet fitting connected to the core struc~

ture at the outlet end of the gas passes, and

oaskets interposed between the several fittings
and the

for inspection and cleaning,

3. In a heat exchanger the combination of a'

core struecture comprising aliternately disposed
slabs of liquid passes and slabs of gas passes
separated by metal sheets, said liquid and gas
passes arranged for access thereio for inspect-
ing and cleaning, the slabs of liguid and gas
passes being formed by nested together channel-

core structure, and said ligquid passes.
and sald gas passes arranged for access thereto

8

9. A heat exXchanger comprising in combing-

“tion a core sivructure, comprising alternately dis-

posed slabs of liquid passes and slabs of gas

passes arranged Ifor substantially counterfiow
heat exchange, with metal separation sheets

separating each slab of passes from the next

- adjacent one, said passes being formed by nested

- together channel-shaped fin members,

10

all of
said fin members extending in the same direction,

the liquid passes being open at one end and

clesed at the other end, and the gas passes be-

ing open at said other end and closed at their

15
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| open at one end of the respective |
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other ends, and there being openings at the
bottom walls adjacent an end of the fin members
to form g plenum chamber to provide for cross
flow of the gas, a liquid inlet and outlet fitting
connected to the core structure at, and extend-
ing cross the open ends of the ligquid passes
and complementally formed to the inlet and
outlet fitfing, a gas inlet fitting connected to
the complementally formed structure at, and
extending across the open ends of the gas passes,

and a gas outlet fitting connected to the core

structure at the gas outlet thereof complemen-
tally formed to the gas outlet fitting whereby

- -upon removal of the liquid inlet and outlet fit-
~ting and gas inlet ftfing, the
passes are adapted for cleaning and inspection.

liguid and gas

- 10. A heat exchanger comprising in combina-
tion a core structure arranged for access thereto

for inspection and cleaning, comprising alter-

nately disposed slabs of liguid passes and slabs
of gas passes arranged for substantially counter-
flow heat exchange, with metal separation sheets
separating each slab of passes from the next
adjacent one, said passes being formed by nested

- together channel-shaped fin members extending

in parailel directions, the liguid passes being
in members
forming such passes and closed at the other end,
and the gas passes being open at the opposite
end of the fin members forming such passes
and closed at their ends adjacent the open ends

of the liquid passes, and there being openings

at the bottom walls adjacent the ends of cer-
tain of the fin members providing for cross flow
of the gas, a bafile in each slab for dividing the
liquid passes into groups and forming a plenum

- chambper to provide for cross flow, a perforated

shaped fins providing a plurality of continuously

straight, substantially paraliel fluid passages,
cross bars for closing one corresponding end of
each slab of the liquid passes and cother ecross
bars for closing the opposite corresponding end

of each slab of the gas passes, a liguid inlet and

- outlet fitting disposed on the end of said core
structure at the open ends of said liquid passes
in communication with the liguid passes, a gas
inlet fitting disposed at the opposite end of the

structure in communication with the gas passes,.
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a gas outlet fitting secured to a side of the core

structure in communication with said gas passes,
hook bolts anchored in certain of said bars and
extending through the liquid inlet fitting and
gas inlet fitting with nuts on their threaded ends
bearing against the outer face of the fittings,

bafiie in each slab for dividing the gas passes
info groups and arranged to provide for cross
flow of the gas, a liquid inlet and outlet fitting
connected to the complementally formed core
structure at the open ends of the liquid passes,
a gas inlet fitting connected to the complemen-
tally formed structure at the opven ends of the
gas passes, and a gas outlet fitting connected
to the core structure at the gas outlet thereof
complementally formed to the gas outlet fitting.

11. In g heat exchanger, the combination of
g, core structure arranged for access thereto for

inspection and cleaning and comprising alter-

nately disposed slabs of liquid passes and slabs
of gas passes, the passes arranged for substan-
tially counterflow -heat exchange and being
formed by nested foegether channel-shaped fin
members, the bottom walls of the fin members

- which form the gas passes having perforations

70

said nuts when unscrewed permitting removal -

of said fittings, whereby the passes may be in-
15

spected and cleaned

- ad]

adjacent their ends to provide cross flow from

one pass to the next adjacent one, said fin

‘members extending substantially in the same di-

rection, metal separation sheets, one between
acent slabs of passes, bafiles in the several
slabs of passes for directing the flow of liquid and
gas in circuitous paths, each slab of gas passes
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. being open at one ef the - corresponding ends
~of said fin members, each slab of liquid passes
"being open at the opposite end thereof, a liquid

10

B substantlally parallel sheetsh a plurality of elon-

 inlet and outlet fitting connected to the end of -

said core structure at such open ends of, and
in communication with the liquid passes, a gas

. £ %
“wrt b

fitting connected to sald core structure at the

| _opposﬂae end thereof complementally formed to

the gas fitting, and in communication with- the

- adjacent open ends of the gas passes, a gas
fitting connected to a side of the core struc-
ture complementally formed to the gas ﬁttmg
_and in communication with said gas passes,

gated nested fogether channel-shaped fin mem-

bers positioned between each pair of adjacent _-
sheets forming slabs of fin members, said fin
members extending in parallel directions, with

the ends of all fin members terminating at a pair

of opposwely disposed ends of the core structure

- and forming a fluid pass between each pair of

10

means for sealing the other end of each slab

from the adjacent fitting thereat and gaskets
“one interposed. between each ﬁttlng a.nd the core

structure.
~ 12. In a heat exehenger the combmatlon of an

" elongated hollow fluid pass, a plurality of nested
together channel-shaped fin elements having 2

their respective side edges secured to oppositely

15

-adJecent sheets, frame member at one of said

ends adapted for sealing the ends of certain of

- said passes thereat from the corresponding ends

of adjacent passes, additional frame members at

the other of said oppositely disposed ends also
adapted for sealing the ends of the other passes.

thereat from the adjacent ends of the first-

mentioned passes, whereby said fluid passes

- formed are arranged in substantially counterflow

heat exchange relationship, each of said passes

- being formed at its closed end with passages

disposed side walls of said pass, said fin elements

. | longitudinally extending substa,ntlally from one .
- end of said pass to the other to divide said pass
- into a plurality of longitudinally extending fluid

- passageways, said channel-shaped fin elements
~ each having apertures formed in the bottom

thereof adjacent each end of the pass forming

& plenum chamber to provide communication he~
- tween the respective passageways, and inlet and

outlet fitting members adjacent each end of said

E Pass for providing a fluid 1n1et and outlet there-_

© for. |
o 13 Ina heat exchanger a core structure com-

o prising a plurality of slabs of nested, channel- 2:

shaped fin members fermmg longitudinally ex-

30
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Y |

tending passages, the fin members forming said

slabs arranged for substantially counterflow heat
exchange and extending in parallel directions,
with the ends of all fin members terminating at

a pair of oppositely disposed ends of the core
structure, frame members at one of said ends

adapted for sealing certain of said slab ends

thereat from the corresponding ends of adj acent
 slabs, additional frame members at the other of

-said ends also adapted for sealing the ends of
the other slabs thereat from the adjacent ends

. of the first-mentioned slabs, the elements of said
- core structure being bonded together into an
- integral unit, each of said slabs being formed at :
its closed end with passages therein providing

cross flow at such end, the passages providing

therein providing cross flow at such end, the
passages providing cross flow being formed by
apertures in the bottom wall in at least one end

- of the channel-shaped fin members forming the
- respective slabs and connections secured to said
5 core structure forming a fluid inlet and a fluid

outlet for each pass, one of said connections ex-

tending across one of said ends and communicat-

ing with the open pass ends thereat, and the

other extending across the other of said ends -

and -eemmuniceting with the open pass ends
thereat, said last-mentioned connections includ-
ing header flanges connected to complementary

- -casing flanges of the core structure, so as to per-
mit detachment of one of such. connections ex-

posing the adjacent open pass ends thereat, and

the detachment of the other of such connections

exposing the adjacent open pass ends thereat.
15, An elongated hollow fluid pass for a heat
exchanger having inlet and outlet connections

for the fluid circulating therethrough and com-
- prising a plurality of channel-shaped fin ele-

- ments. having their side edges nested together,

eross flow being formed by apertures in the bot-
tom wall in at least one end of the channel-

shaped fin members forming the respective slabs
and connections secured to said core structure

forming a fluid inlet and a fluid outlet for each

slab, one of said cennectlens extendrng acCross one

" of said ends and communicating with the open

slab ends thereat, and the other extending across
‘the other of said ends and communicating with

60

‘the open slab ends thereat, said last-mentioned

- . connections including heater flanges connected

“to complementary casing flanges of the core
_structure so as to permit detachment of one of
such connections exposing the adjacent open
slab ends thereat, and the detachment of the

‘other of such connectmns exposing the adjacent

open slab ends | thereat, whereby upon de-
tachment of the last-mentioned connections, the

70

longitudinally extending passages are edepted :

for cleaning and mSpectlon |
14. In a heat exchanger, a core. structure ar-

ranged for access thereto for cleaning and in-
spection and. comprising & plurality_ of spaced,

75

said: f.in elements longitudinally extending sub-
stantially from one end of said pass to the other
to divide sald pass into a plurality of longitudi-

nally extending fluid passageways, and the bot-

tom wall of said channel-shaped fin elements

- each having apertures therein adjacent each end

of the pass adapted to form a plenum chamber
at each end of the hollow fluid pass to provide
communication between the respective passage-
ways, and the plenum chambers adapted to be
connected fto the inlet and outlet connections

of the heat exchanger.
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