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1

Thls invention relates to a novel heat ex-
chenger for smultaneously raising the tempera-
ture of one’ llquld ‘and reducing the temper ature
of anether llqmd A system of passages is pro-
vided for each of the liquids and the passages
of one of sald systems are in close proximity to
those for the other system to permit effective
heat exchange. All of the passages are within
a body having two inlets for the two liquids
- respectively, and two outlets for said liquids,
- providing for quick and easy mstellatlon in two
11qu1d—cenductmg lines,

- One object of the invention is to provide a
novel construction in which there are two sets
of radial liquid passages for the two liquids, re-

(Cl 25'7——-245)
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spectively, the passages for one liquid being in-

terposed between those for the other liquid.

- Ancther object is to provide one set of longi-
tudinal passages communicating with the radial
passages for one liquid, and a second set of longi-
tudinal passages communicating with the radial
passages for the other liquid.

- A further object of the invention is to pro-
vide two heads for the device, one having the
inlet and outlet for one set of the longitudinal
and radial passages and the other having the
inlet and outlet for the other set.

A still further object of the invention is to
provide the two heads with novel conducting
means for coaction with two bafile disks in es-
tablishing proper communication between the in-
lets and outlets and the longitudinal passages.

Another object of the invention is to provide
a novel construction in which a plurality of dupli-
cate disks, disposed side-~to-side between the twce
heads, are recessed in a novel way to form both
the radial and the longitudinal passages.

Yet another object of the invention is to pro-
vide a novel construction which may be expedi-
tiously manufactured and preﬁtebly marketed at
a, reasonable price,

With the above and other obJects in view that
will become apparent as the nature of the in-
vention is better understood, the same consists 1n
the novel form, combination and arrangement
of parts hereinafter more fully described, shown
in the accompanying drawmgs and particularly
claimed.

In. the drawmgs

F1g 1 is an end elevation partly in seetmn on
line —I of Fig. 3:

Fig. 2 is an opposite end elevation on 11ne 2—2
of Fig. 3;

- Pig. 3 is & longitudinal sectmnal view 011 11ne
3—3 of Fig. 1; |
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is the same. _ |
be positioned between the openings 24 if the two

Figs. 4, 5, and 6 are transverse sectmnal views
on lines 4—4, 5—58, and 6—758 of Fig. 3, respectively.

A preferred construction has been disclosed and
will be rather specifically described but it is to
be understood that variations may be made within
the scope of the invention as claimed. |
-~ Briefly described, the device comprises a plu-
rality of identical flat disks 18, two flat: bafile
disks 11 and 12 respectively, and. two flat-ended
heads 13 and 14 respectively. These elements
are relatively assembled to provide a cylindrical
body, said elements being held in assembled rela-
tion by any suitable means, for example, tie
bolts (5. The identical disks 10 are disposed
side-to-side in a group forming the major part oi
the length of the device, the baffle disks {1 and
[2 are in contact with the ends of said group of
disks 10, and the two heads 3 and {4 contact
with the baffle disks 1l and {2 respectively.

The head i3 is formed with a central cold-
11qu1d inlet 16 and with a cold-liguia outlet 17
radially spaced from said inlet i56. The head
{4 is formed with a central hot-liquid inlet i3
and with a hot-liguid outlet 19 radially spaceq
from said inlet (8. The cold-liguid inlet (8
communicates with a central chamber 2§ formed
in the inner end of the head (3 and the cold-
liquid outlet 17 communicates with a continuous
circumferentially extending channel 2f in said
inner end of said head 13. The hot-liquid inlet
I8 extends entirely through the head (4, and
the hot-liquid outlet 19 communicates with a
channel 22 corresponding to the above deecrlbed
channel 21, but formed in the head 4.

“The baffle disk {f has an inner series of cir-
cumferentially and uniformly spaced openings

23 which directly communicate with the chamber

20, as seen in Figs. 3 and 4. 'This baffle disk !}
also has an outer series of circumferentially
spaced openings 24 which directly eommumea,te
with the channel 21, as also seen in Figs, 3 and 4.
The openings 24 are equal in-number to tne open-
ings 23 and each opening 24 of the outer series
is in truly radially spaced relation from the cer-
responding cpening 23 of the inner:series. -
The baffle disk 12 (see Figs. 3 and 5) has a
central opening directly communicating with the
hot-liquid inlet I8 of the head {4, This bafile
disk 12 also has a series of openings 2§ in direct
communication with the channel 22 of the head
i4. The openings 26 are the same distance from
the axis of the device as the ahove descriped
openings 24 of the baffie disk 1 [ and their spacing
However, the openings 25 would




- lquid. __

- with the openings 23 of the bafie disk {{ and are .
- thereby placed: in communication with the cen- -
tral chamber 29 of the head 3. The other ends -
- of these longitudinal passages (formed by the

~ the head 13.

bafile plates Il and 12 could be moved axially
into contact Wlth each other without turning
either of said bafie plaises from the pee1tlen it
occupies in use.

of one will suffice and reference is invited more

particularly to Figs. 3 and 6. This plate has a

~ central opening 21, preferably of the same diam-
| eter as the central opening 25 of the bafile disk -
The disk 10 also has inner cl_reumferentlally,
spaced openings 28 for alignment with the inner

‘openings 23 of the baffie disk {1, and outer cir- -
-~ cumferentially spaced openings 29 for alighment

12.

- with the outer openings 24 of said bafile disk 1.

'The inner and outer openings 28 and 29 are con-
- nected by radial grooves 30 formed in one side = -
This disk {8 has other. openings
31 hetween the openings 29 for alighment with the
~ outer openings 26 of the bafie disk 12, and said
openings 31 are connected with the central open-.
~ing 271 of the disk 10 by means.-of grooves 382.
All of the grooves 30 and 32 are fermed in the_'

- of the disk 10.

-same side of the disk 10.
- *When the elements 14, i1 I2
relatively assembled, passages are-provided - fer
both the hot liguid and the cold.liguid. See first,

- the lower portion of Fig. 3. The inner openings

_ BEER IR T LT T
. .. |.. .-l.l. . :: .| . - .,I , '

- 'net_be impe;ired. - It is only tieeeSSary that the hot

line be connected to one end of the device and

' thecold line to the other end, end thlS elds greet- |

-- ~ ly in installation.
As all of the disks Iﬂ are 1dentlce1 a. descnptmn-...

- From the abeve detelled descrlptlon ef the in- .

- vention, it is believed that the construction, use,
- and operation will at once be apparent, and while

- there is herein shown and described the preferred
- .embodiment of the invention, it is nevertheless to

10

‘be understood that minor changes may be made

~ therein without: departing from the sp1r1t and - '

‘1'5.

scepe of the 1nvent10n as clelmed
- I claim: | -
1. A heat exchanger cemprlsmg a, bedy he.vmg- :
one system of spaced communicating passages for

one liquid, said body having an inlet and an outlet =
- for.said one system, said body also having a sec-_ .
. ond system of speced communicating passages for

- another liquid, said body having an additional
20

inlet and outlet for said other system, said pas- .

) 'eages of said one- system bemg eontlguous to said

29

28 of the disks {0 form an mner set of longitudinal

: c1reumferent1a,11y spaced passages for the- cold
These passages cemmumcate at.one end

openings 28) are closed by the bafile disk 12. The

pessages of sald second system, some of the pas-
- sages of said one system being radially disposed,
l3 and M e;re-_

some of the. passages of said second system being -

also redmlly dlspesed the radial passages of said
. one system being dlspesed between those of seid
- second system.. - |

- 2. A heat exchanger eemprlsmg a body hamng

. one system of spaced communicating passages for
30

one liquid, said body having an mlet and .an

~outlet for said one system, said body also having
a second system of spaced communicating pas-
- sages for another liquid, said body having an addi--

_ tional inlet and outlet for said other system, said

35

outer openings 29) of the disks 18 forman outer

- set of longitudinal circumfer entlelly spaced pas-
sages which at one end communicate with the

outer openings 24 of the baffle disk 1 {'and-are thus

placed in cemmumcetmn Wlth the: channel 21 of
‘The grooves 30 of the disks- [§ form

~ onhe set of radial prassages connectmg the in-
~ ner and outer longitudinal passages (formed by
28 and 29, respectively). Thus, ‘the: cold liquid

entering threugh the inlet 1§ will' flow.as indi-

cated by the arrows at the lower portion of Fig. 3.

passages of said one system bemg c_entlgueus to

said passages of said second system, some of the

passages of each of said systems being disposed -

longitudinally of and spaced apart.circumferen- |

- and radial passages of one of said systems bemg_
- disposed between the longitudinal and radial pas-

. tially of said body, others of the passages of each
40 of said systems being radially disposed and spaced

apart longitudinally of said. body,; the longitudinal

- sages of the other of said systems respectively.

45

-Refer now to the central and upper portions of '

Fig, 3.

The central openings 27 of the disks 10

form a central longitudinal passage which, at one

end, is placed in communication with the hot-

liquid inlet 18 by means of the central opening
25 of the baffle disk (2.

disk 12.
the bafile disk 1.

- tioned longitudinal passages with the central pas-
sage (formed by the openings 27). . Thus, the hof

liquid entering through the inlet 18 will flow as

“indicated by the arrows at the upper pertmn of
 Fig. 3.
- The hot end cold 11qu1ds ﬂewmg as . abeve ex-

plained, are in close proximity to each other and
rapid heat exchange will therefore be effected. -
Of course, if desired, the hof-liquid line could be

- - The other:end of this

_eentral passage Is closed by the other baffle disk
| The outer openings 3! of the disks 10 form
- an outer set of longitudinal passages which, at
one.end, communicate with the channel 22 of the
head 14 by means of the openings 26 of the bafle = said systems being radially disposed and spaced
- The other ends of these longitudinal
passages (formed by openings 31) are closed by -
The grooves 32 of the disks
[0 form radial passages connecting the-last men-

o0

3. A heat exchanger comprising a body having
one system of spaced communicating passages for
one ligquid, said body having an inlet. and an outlet
- for said one system, said body also having a sec-
- ohd system of spaced communicating passages for

another liquid, said body having an additional

~inlet and outlet for said other system,. said pas-

S

sages of said one system being contiguous to said

- passages of said second system some of the pas-

sages of each of said systems being disposed lon-
gitudinally of and spaced apart circumferentially

- 0f szaid wody, others of the passages of each of

60

aparf longitudinally of said body, the longitudinal
and-radial passages of one of said systems being
disposed between the longitudinal and radial pas-
sages of the other of sald systems respectively,

. said body having recesses in both ends, the re-

- cesses in one end of said body being in conductive

65 one system respectively and being also in conduc-

communication with said inlet and outlet of said

tive communication with said longitudinal pas-

- sages of said one system, the recesses in the other
 end of said body being in conductive communica-~

70

connected with the inlet {6 and outlet 1T and the

cold-liquid line connected to the inlet- 18 and out-

let 19. Also, should the connections be so made
that the flow will be the reverse of that indicated

by the Arrows, the efﬁcleney of the exchenger will

75

tion with said inlet and outlet of - said second
system respectively and being also in conductive
communication w1th lengltudmal passages of said .

| *secend system. -

4. A heat exchenger eemprismg an intermedi-

- ate body having one system.of passages. for.one
11qu1d and a secend system of passages fer an—



5
other liquid, each of said systems including con-
nected radial and longitudinal passages; one baffle
disk lying against one end of said intermediate
body and closing the adjacent ends of the longi-
tudinal passages of said second system, said one
baflle disk having openings in conductive com-
munication with the adjacent ends of the longi-
tudinal passages of said one system, one head
lying against the outer side of said one bafile
disk, said one head having an inlet and an outlet
for said one liquid and being recessed to place
said inlet and outlet in conductive communi-

2,690,328

6

disk, said second head having an inlet and an out-
let for said other liquid, said second head being

- recessed to place its inlet and outlet in conductive

5

communication with the openings of said second
baffle disk; and means securing said body, baifile
disks and heads in assembled relation.

5. A structure as specified in claim 4; said in-
termediate body being constructed from identical
disks secured side-to-side, said disks having regis-

10 tering openings forming the longitudinal passages

cation with the openings of said one bafile disk;

a, second bafile disk lying against the other end of
said intermediate body and closing the adjacent
ends of said longitudinal passages of said one sys-
tem, said second baffle disk having openings in
conductive communication with the longitudinal
passages of said second system; a second head

15

of the two aforesaid systems, said disks also hav-
ing radial grooves forming the radial passages of
said two systems.
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