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UNITED STATES
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PATENT OFFICE

‘ , 2421311
A HEAT EXCHANGER

Stanley J. Budlane, Mollne, 111, assignor to The |
Herman Nelson Corporation, Molme, IIL, a cor- -

~poration of Illinois

Appllcation April 29, 1944, Serial No. 533, 295
1 Cla.ims. (CL 257-—-241)

This invention relates to ,heat inter-changers ‘

adapted generally for the inter-change of tem-

perature between fluids flowing in separate paths .
therethrough, but designed more particularly for-

use In heater structures for . vehicles:such as
busses, for transfer of heat from products of.com-
bustion to air flowing through air ducts for dehv-
ery to space to be heated.

An important object of the invention is to pro-
duce a compact efficient exchanger of cylindrical
" form into which products of combustion, as from
& hydrocarbon combustion chamber, may be de-

livered thereinto in axial direction:to be directed -
radially outwardly for flow between and trans-

-versely of air ducts which are shaped and rela-

tively located to form passageways for directing -
- the flow in spiral streams toward an exhaust ot~

let. .
Ancther object ls to ptovide an arrangement in
which a core shell defines, with-a.cylindrical sur-
rounding shell, an annular flow chamber: into
which the heat products. are directed radially
from the interior of the core shell, with air flow
ducts extending in axial direction through the

flow chamber and with the air'ducts in the form:

of narrow flat tubes curved transversely into sub-
stantially involute. or spiral shape and so ‘ar-

ranged within the flow chamber as to cooperate

to define convergent spiral paths for flow of the

heat products towards the surrounding wall ‘of -
the onter shell for flow in rotary direction to an

utlet in said outer well.-
‘ Another object of this mventmn ‘is to provide
a heat exchanger embodying a’ plurality of -con-
verging parallel passages which are so arranged
that the velocity of heated gases flowing past the

tubes defining such. passages -is gradually -in- -

creased as the temperature of the gases decreases.

Other objects and features will become appar-
ent from the following specification in connection
with the accompanying drawmgs, in which draw-
ings:

changer partly in diametral section and-showing
& combustion structure from which products of

comhustion may be directed into this exchanger; °

Figure 2 is an end view of the excha,nger partly
in transverse section;-

Figure 3 is a side view of one of the air ducts,
and

Figure 4 is an end view of the air duct:

The exchanger shown comprises.- s cylmder

shell structure {0 having an annular wall {1 -

whose ends receive the inner and outer end walls:
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PFigure 1 is a side elevation of the heat ex- .

‘wardly directed peripheral flanges 14 for seating
in the ends of the'wall i1 to be secured theretd -
as by welding, Within the cylinder shell and -
concentric therewith is the core shell 'or tube 15
. whiose "inner- end 1s closed by a flanged wall 1§ *
which telescopes the flanged wall 171 secured to ‘
the inner side of the outer end wall 13,
The outer end’ portion ‘18 of ‘the core tube ‘15
s ﬁared outwardly and ‘terminates in. the inlet °

10 opening 19°in the end wall (2, This flared end -

~portion is adapted to receive the funnel shaped
‘end wall 20 of a suitable heat producing source .
‘“such as a combustlon structure C disclosed in. my -
co-pending - apphcation Serial No. 533,294, . flled

15" April 29, 1944, through whose inlet 21 combustion _

mixture, such as air and hydrocarbon fuel, is re-
ceived for combustion within the combustion
“structure and. delivery of the products of: combus-
tion under pressure into.the core tube: 1§ of the
exchanger.

The end wall, 12- is. shown provided wlth :

threaded studs 22 on which the combustion struc-. -
.ture'to be employed may be mounted. - The com-= -

bustion structure C shown has brackets 23 there-
on through which serews may extend: into the.
studs to support the combustion structute in axial",
alinement with the exchanger and with its outlet
end 20 snugly seated in the ﬂared end of the core

30 shell 15.

The cylindei' shell In and the core shell I5
therein define the annular chamber 24, A’ por-

tion of the wall 1 is deflected radially outward~ =

1y and cut out to provide a longitudinally extend-
Ing exhaust outlet 25 from the chamber 24, The
‘heat products-which flow. axially into the ‘core -
tube 15 are directed outwardly through longitudi-
nally - extending -.openings 26 in the core:tube,;"
these openings being provided by deflecting ‘and’

40 extruding the metal to leave the outwardly di-
rected guide wings 21 along the side edges or the“i :

openings, -
Extending longitudinally through the annular .
chamber 24 between the end walls 12 and 13 are

'45 the air ducts 28 whose ends project through =

openings in the end walls and are sectired there-
to as:by welding. The air ducts are comparative-

ly narrow but of extended transverse width and
of substantially spiral or involute crossssection, '

o The ducts may readily be formed by transversely
bending comparatively narrow fldt tubing Into

the spiral or involute shape shown. The ducts | .

are equally spaced apart-in a circular row with-
in the chamber 24 with their inner edges adja-

i2 and {3, these end wa.lls havmg preferably out- 5§ cenf to the <core shell ‘between the passages 26,
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while the ducts terminate at their outer edges a
distance inwardly from the shell 1.

In the form of duct shown, the wide side walls
28 are parallel, the flow passageway 30 there-
between being comparatively narrow. As shown,
the ducts are so relativély positioned and inclined
that they will overhang the outlets 26 and the

" outer portion of each duct will overhang the inner-

portion of the next duct so that the ducts will
act. as baffles and will define outwardly converg-

© ing spiral passageways 81 between -the ducts.

The heat producing medium delivered to the ex-
changer flows radially outwardly from the core
shell {5 through the outlets 26 into the passage-
ways 31 for flow therethrough in spiral direction
into the outer part of the chamber 24 between

the outer edges of the ducts and the shell. (1’

where the flow will be in circular direction toward
and out through the exhaust outlet 25,
wings or tongues 27 along the sides of the oiutlet
openings 26 serve to direct the flow into the pas-
sageways 3f. The wide side walls of the ducts
present extensive area to be contacted by the heat
medium for corresponding .absorption of heat by

alr flowing through the duct passageways 30, and’

the converging passageways 31 will cause the
velocity of flow of the heat medium to gradually
Increase as the temperature thereof. decreases
whereby the metal of the tubes and the air flow
therethrough will be uniformly heated. o
As shown, the exchanger. could be mounted in
the outlet end of & tubular housing 32 into whose
inlet end air under suitable pressure is directed
as by a blower (not shown), A combustible mik-
ture under pressure would then enter the fuel
inlet 21 of the combustion structure C for flow of
the products of combustion under pressure into

. and through the exchanger and out of the ex-

changer outlet 25, and air under pressure will
flow outwardly through the exchanger air ducts
for delivery to the space to be heated, Clearance
space 33 could be left between the exchanger
shell. {1.and the housing 32 for outflow ‘of air
which would receive heat from:the shell Il to be
delivered into the space to be heated. The de-
flected portion at the top of the shell 11 through
Wwhich the exhaust opening 25 from chamber 24

extends could be welded to the wall of the housing’

32 which would be cut out to provide the opening
34 in alinement with the exhaust outlet 25,

b
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inlet opening will flow into and through said
chamber Into contact with sald ducts and out of
said outlet and the medium flowing through said
ducts will be subjected to the temperature of the
medium flowing through said chamber, said ducts
being equally spaced in an annular row around
said core tube and said ducts being in the form
of flat tubes curved fransversely to extend sub-
stantially in involute or spiral direction from said
core tube and terminating short of said cylinder

- wall to leave an annular space between their

—

5

outer edges and sald cylinder wall whereby the
medium flowing through the passageways between
said ducts will be directed spirally into said an-
nular space for flow through said space in circu-
lar direction to said outlet, said passageways con-

- verging to cause the velocity of flow therethrough

‘The. -
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All the parts of the heat exchanger disclosed .
may be readily formed from comparatively light

gauge sheet metal, such as steel; and the various
parts may be readily assembled and secured, as
by welding, The shape of the air ducts and their
arrangement and. cooperation within the ex-
changer will result in maximum temperatureé ex-
change and maximum efficiency. e ‘

I have shown a practical and efficient embodi-

-ment of the features of my invention but I do

not desire to be limited to the exact construction,
arrangement and operation shown and described,
as changes and modifications may be made with-
out departing from the scope of the invention,

I claim as my invention: )

1. A heat exchanger comprising a cylinder wall
having inner and outer end walls and a core tube
therein to define an annulay chamber, said inner

-end wall having an inlet opening therethrough

to said core tube, ducts extending through said
chambeér, said cylinder wall having an outlet to
the exterior from said chamber, there being open-
ings in said core tube to connect the interior
thereof with said chamber whereby medium di-
rected Into said core tube through said end wall

‘to gradually increase as the temperature thereof
" decreases whereby the metal of the ducts and air

flow therethrough will be uniformly heated,
2. A temperature exchanger comprising a cy_l-
inder shell having a core shell therein ¢oncentric -

- therewith to define an snnular chamber, said

cylinder shell having a side outlet for outflow
from said chamber, said core shell being open to
the exterior of said cylinder shell at one end
thereof for reception of medium under pressure
at one temperature, said core shell having longi-

. tudinally extending. outlet openings for flow of

the medium radially into said chamber; ducts -
extending longitudinally through said chamber
for flow therethrough of medium at another tem-
perature, said ducts being comparatively narrow
but of extended transverse width and being
transversely. curved, said ducts being arranged
in a circular row around said core shell in spaced
relation to define converging passageways there-
between for flow of the medium from said core
shell outlets to said side outlet and for causing
the velocity of the flow of the medium to grad-
ually increase as the temperature thereof de-
creases whereby the metal of sald ducts and the
air flow therethrough will be uniformly heated.

‘3. A temperature exchanger comprising a cyl-
inder shell having a core shell therein defining
therewith an annular chamber, a side outlet in
sald cylinder shell for said chamber, said core
shell being open at one end to the: exterior of
the cylinder shell for reception of medium flow
under pressure, said core shell having longitu-
dinally extending outlets in its wall for flow of
the medium radially therefrom into said chamber
for flow therethrough to said outlet, ducts ex-

- .tending longitudinally through said chamber and

[543
[

arranged in spaced relationship around said core
shell with the spaces therebetween aligned with
said core shell outlets, said ducts being compara-

.. tively narrow but of extended transverse width

60
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and being curved transversely to substantially
spiral cross-section and with the passageways be-
tween the ducts converging outwardly to gradu-
ally increase the velocity of the medium flow as
the temperature of the medium decreases where-
by to effect efcient inter-change of temperature
between said medium and the medium flowing
through the ducts, ‘ -

4. A temperature exchanger comprising g, cyl-
inder shell having a . core shell therein defining
therewith an annular chamber, a side outlet in
said cylinder shell for said chamber, said core
shell being open at one end to the exterior of the
cylinder shell for reception of medium flow under
oneé. pressure under one temperature, sald core
shell having longitudinally extending outlets in

its wall for flow of the mediuym radially there-
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from into said chamber for flow therethrough to
sald outlet, ducts extending longitudinaily
through said chamber and arranged in spaced re-
lationship around said core shell with the spaces
therebetween aligned with said core shell outlets,
said ducts being comparatively narrow but of ex-
tended transverse width and being transversely
curved, the transverse width and curvature being
such that the passageways between the ducts will
converge outwardly for gradual increase in veloc-
ity of the flow medium therethrough to compen-

sate for decreasing temperature of the flow me-

dium to thereby effect uniform temperature in-
ter-change between said medium and the medium
flowing through said ducts,

5. A heat exchanger comprising a cylinder shell
having a core shell therein defining therewith an
annular chamber, said core shell being open at
one end for the reception of products of combus-
tion from a combustion source, air ducts extend-
ing longxtudma.lly throughsaid chamber and open
at their ends to the exterior of said cylinder shell
for flow therethrough of air to be heated, said
core shell having longitudinally extending outlet
openings for radial outflow of the products of
combustion from said core shell into the spaces
between said air ducts, said cylinder shell having
a side outlet for flow of the products of com-
bustion from said chamber, said air ducts being
in the form of comparatively wide flat tubes
curved transversely and so arranged relatively as

to overhang the outlets from said core shell and’

to define outwardly convergent passageways

" through which the products of combustion are
directed in tangential direction toward the outer

wall of the cylinder shell for flow to said outlet
and whereby the velocity of the hot products of
combustion is gradually increased as the temper-
ature thereof decreases and the air flow through
said tubes will be uniformly heated.

6. A heat exchanger comprising a cylinder shell
and a core shell therein defining therewith an
annular chamber having an outlet in the side wall
of the cylinder shell, a circular row of narrow
bhut comparatively wide air ducts extending into
said chamber sround- said core shell, said core

10
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into the spaces between said air ducts, and guide
tongues along the sides of said ocutlets for direct-
ing the fow into said spaces, said air ducts being
inclined to overhang said outlets whereby to baf-
fle the flow of the products of combustion through
said spaces for prolonged contact thereof with
the walls of the ducts for efficient heating of the
air flow through the ducts.

7. A heat exchanger comprising an outer cylin-
drical shell having & side outlet, a core shell
mounted within said outer shell and defining
therewith an annular chamber, said core shell
being open at one end for the admission of a
fluid flow and closed at the other end and having
longitudinally extending outlets for radially out-
ward flow of said fluid into said annular cham-
ber, and open-ended ducts extending'through

" said chamber the full length thereof for the pas-

20
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sage therethrough of a second fluid for indirect
heat exchange with said first fluid, said ducts
being arranged in spaced rela.tionship around said
core shell with the spaces therebetween aligned
with' said_core outlets and being comparatively
narrow but of extended transverse width and
transversely curved, the transverse width and
curvature being such as to provide full length

' spiral passageways between said ducts that con-

30
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shell being open at one end for reception of prod- U
ucts of combustion under: pressure, said core shell

having longitudinally extending outlet opénings
for flow of the products of combustion radially

50

verge outwardly for gradually increasing the flow
velocity of said first fluid therethrough, the outer
ends of said ducts terminating in spaced rela-
tionship to said outer sheill, whereby said first
fluid is caused to flow spirally through said pas- .
sageways and circularly between the outer ends of
said ducts and the inside surface of said outer
shell before passing out through said outlet.
STANLEY J. BUDLANE.
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