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The invention relates to heat transfer devices
and to a method of making such devices and
has as its general aim the provision of a new

and improved device of this character which is -

simplified in construction, efficient in operation
and-may be cheaply produced by a. novel method
for sale at a relatively low cost.

Another object of the invention is to provide
a novel method of producing heat transfer means
of the so-called “fin and tube” type wherein inte-
gral tubes and fins are fashioned from an end-
less strip of material which is turned upon itself

to bring the tube elements in one portion of the

strip into registration with the elements in an-
other portion whereby the tube elements may be
telescoped together to form a completed unit
from a single strip of material.

In conjunction with the foregoing, another ob-
ject is to provide such a method wherein the
strip is turned in the plane-of its surface to pro-
duce a helicoidal winding resulting in a heat
transfer device of annular form. ..

A further object is to provide a new and im-
proved heat transfer device of cylindrical shape
embodying fiuid conducting tubes paralleling the

-axis of the device and heat transfer fins located

in substantially radial planes, and having means
centrally located within the device for causing a

circulating flow across the heat transferring’

structure.

Another object resides in the provision of an
improved device of high efficiency wherein g unit
which is small and compact embodies & heat
transfer means of large area and has means Io-

5 cated centrally of the heat transfer means for

inducing an unobstructed circulating ﬁow across
_the transfer means.

Devices' possessing these characteristics are -

eminently suitable for use as heaters for motor
vehicles wherein the heating medium is water
from the cooling system of the motor and an-
other object is to provide novel structure in

which the flow of heating medium through the .

device is through passageways of substantial
dimensions fashioned to eliminate all pockets,
obstructions and “dead” areas which would im-
pede the flow and wherein sediment would accu-
mulate.

Another object of the invention is to provide _

simplified arrangements of structure facilitating

‘manufacture and assembly of the component

parts of the device.

" Other objects and advantages will become ap-
parent in the following description and from the
accompanying drawings, in which:-

Figure 1 is an axial section through a device
embodying the features of the invention.

Fig. 2 Is a side view of the heat transfer means
during one step in the process of its production.

" drawings.

(CL 29—151.3)

Fig. 3 is a plan view of a strip of material in
the process of being’ fashioned into the heat
transfer means.

Fig. 4 is a front elevation of a hea.t transfer
device.

Fig. 5 is a fragmentary rear view of said device.

Figs. 6 and 7 are fragmentary views showing
details of construction and assembly.

While the invention is susceptible of various
modifications and alternative constructions, I
have shown in the drawings and will herein de-
scribe in detail the preferred embodiment, but
it is to be understood that I do.not thereby in-
tend to limit the invention to the specific form
disclosed, but intend to cover all modifications
and allernative constructions falling within the
spirit and scope of the invention as expressed
in the appended claims.

One form of device embodying the features.

of the invention is highly suitable as a heater

for motor vehicles and the like and such a device

has, for illustrative purposes, been shown in the
It is to be understood, however, that
certain féatures of the invention may be utilized

. In devices other than automobile heaters.

With réference to the drawings, 10 (Fig. 1)
indicates generally a heat transfer core or body

“which is preferably of the fin and tube type of

construction. The core {8 is fashioned to pro-
vide an internal chamber and may, therefore, be
considered as being annular or tubular in form.
An inlet duct {{ and an outlet duct {2 communi-
cate, respectively, with headers i3 and {4 on one
end of the core and are arranged for connec-
tion in the usual manner with the cooling system
of the motor. The headers 13 and 14, as will be
presently explained, are arranged to cooperate
with the tubular passageways of the heat trans-
fer body and with other headers 21, 22 at the
other end of the core in directing a flow of heat-
ing medium through the device. A motor 15
driving a fan (6 is mounted within the chamber
defined by the heat transfer core for producing
a circulating flow of air through the device.

The body {8 is preferably formed in a novel

-manner whereby the body may be manufactured

rapidly, efficiently and inexpensively. Briefly
stated, the method comprises forming a series of
tubular elements from a flat and continuous strip
of material by a stamping or comparable opera-
tion so that the tubular elements extend trans-
versely. of the surface of the strip. The tubular
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elements are fashioned to be assembled in nested -
or telescopic relation with other and' similarly -

formed tubular elements to build up a heat

transfer structure wherein' the registering tubu-.

lar elements form continuous passageways for
a heating medium while the remaining integral
portions of the strip of material constitute the
heat transfer or heat radiating ﬁns Heretofore
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it has been customary to sever the continuous
strips, -thereby to provide & number of sections
each of which included s series of tubular ele-
ments, after which the sections were stacked
with the tubular elements in registration and the
assembly suitably secured together. According
to the present invention, the continuous strip,
after the tubular elements have been properly
fashioned, is turned or bent upon itself a number
of times in such manner that the tubular ele-
ments in one portion of the strip are caused to
register with tubular elements in another por-
tion of the strip, after which the tubular ele-
ments are connected to ‘complete the device.
Thus a heat transfer device may be constructed
from a continuous strip of matrial.

With reference to Figs. 2 and 3, 11 designates
the flat strip of material having tubular elements
18 integrally formed therefrom. As this strip
passes from the mechanism or means by which
the tubular elemerts are formed, it is led through
suitable means, such as the die mechanism dia-
grammatically illustrated at {9, wherein one
side edge of the strip is stamped or crimped,
as at 20, out of the plane of the surface of
the strip. In this manner the strip is turned
or bent laterally in the plane of its surface
with the result that the strip assumes the form
of a-helicoidal winding. By properly correlat-
ing the spacing between the tubular elements
and the radius on which the strip is turned, the
tubular elements in one circular section of the
winding may be caused to register exactly with
the tubular elements in an adjacent section. The
continuous strip is severed after a desired num-
ber of turns have been formed, and the loose
winding pressed together to produce a telescopic
and closely interfitting relationship of the regis-
tering tubular elemeénts. The structure may
then be subjected to a soldering, hydrogen braz-
ing or other suitable operation for perfecting a
fluid tight seal of the joints between the fubular
elements. This method produces a cylindrical
heat transfer core or body in which the heat
radiating fins are located In substantial radial
planes, while the integral tubular fluid passage-
ways extend transversely of the fins, and paral-
lel the axis of the core in evenly spaced circular
series.

The tubular elements carried by the end turns
of the body may be pressed further into or onto
the adjacent cooperating tubular elements in
order to locate the end faces of the core in planes
which are substantially perpendicular to the axis.

The heat transfer core illustrated in the draw-
ings has been formed by this method. In order

to produce an efiicient circula,tion of the heating -

medium, through the tubular passageways, head-
ers are provided for directing the flow of said
medium through said passageways, this flow
being preferably back and forth through groups
of passsgeways. In the present instance, a pair

. of headers is provided at each end of the core,
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the headers 18 and 14 being located as shown at
the rear end of the core, while the pair of headers
21, 22 are mounted on the opposite or front end.
Each of the headers 18, 14, 2{, 22 is longitudingl-
ly arcuate snd extends through substantially

. 180° so that when placed end to end they form

70

’

g substantially complete circle of approzimetely
the same dismeter as that of the end of the core.
Each header is formed in two sections comprising
a flat bottom or adapter plate 28 (Fig. 7).and a
cover 2§ of arcuate cross section.

The plates 28 for one end of the core have

2,111,684

a series of inturned tubular elements 25 (Fig. 1)
to receive the projecting tubular elements at
that end of the core, while the plates for the op-

posite end of the core are formed with a series

of outwardly extending tubular elements 26 for
telescopic entry into the ends of the tubes at

<

this end of the core. Peripherally the bottom .

plates have outstanding flanges 21 to receive
therebetween the peripheral edges of the cover
24 whereby the flanges may be pressed inwardly
against the cover and suitably sealed by a solder-
ing or similar operation.

The headers are thus formed as separate units
capable of being quickly secured to the core in
any suitable manner, as by soldering, it only

. being necessary to apply the proper headers to

the corresponding end of the core. In order to
effect a flow of the heating medium in one direc-
tion and a return flow in the other direction, the
headers at one end of the core are staggered or
offset with respect to the headers at the other
end of the core. In the present instance, as may
be clearly seen in Fig. 4, the ends of the headers
at. the opposite ends of the core are located a

- quarter of a circumference or 90° apart. Conse-

quently, the flow of heating medium, as seen in

“Fig. 1, i5 from rear to front through the upper

half of the tubular pasageways and return from
front to rear through the lower half of the
passageways.

The inlet and outlet-ducts (1 and 12 miay be
secured to their respective headers in any sult-
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able manner such as that shown in Fig. 7 wherein

the cover 24 is apertured and the margin there-
of turned outwardly, as at 28, to provide a flange
which fits snugly about an end portion of the
duct. The inner end of the duct may be flared
outwardly, as at 29, to engage the inner sur-
face of the cover, and the parts are, rigldly con-
nected, as by soldering.

The preferred means by which the motor and
fan assembly is mounted in place may best be
seen in Fig. 1. A plate 80 of substantially the
external diameter of the heat transfer core is ar-
ranged to be secured between the rear end face
of the core and the cooperating headers. The
plate has a series of apertures therein to permit
of the interfitting connection between the tubu-
lar elements on the core and the corresponding
parts on the adapter 23. The plate 30 extends
radielly inwardly a short distance beyond the
inner side of the core, is then forwardly and
axially offset, as at 3{, and terminates in a flat
portion 32 extending transversely of the axls
of the core. The motor 15 is suitably secured to
this flat portion 82, as by screws 33.

Thus, the motor is positioned within and sub-
stantially upon the axis of the heat transfer core
with its armature shaft 34 extending forwardly
to support the fan 16 at the front end of the
core. Since the rear end face of the core s
closed by the plate 88, operation of the fan in
one direction results in an inflow of air into the
internal chamber from all directions across the
heat radiating fins and the tubes and thence
outwardly from the front end of the core. -In
consequence, an exceedingly large heat transfer-
ring ares is-t{raversed by the air or whatever
other fuid is being circulated and the heat trans-
ferring capacity of the structure is exceedingly
large. If the fan Is driven in an opposite direc-
tion, the circulating flow is reversed but the
efficiency of the device remains the same.

s Where the device is being used as an auto-
moblle heater, or in 8 comparable capacity, it
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may be desirable to deflect the air as it passes
from the front end of the device or to cause the
heated air to flow uniformly in all directions.
In this embodiment, a hood member 35, gener-
ally in the form of an annular ring, has a flange-
like edge 36 which fits rather snugly about the
outer surfaces of the headers 21, 22. At spaced
intervals this edge 36 is provided with nibs 37

" (Fig. 6) which extend rearwardly beyond the
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headers. At corresponding points, the headers
have small brackets 38 secured to the outer face
of the adapter plate, which brackets have end
portions 39 bent for facing abutment with the
nibs. The nibs are apertured and the end por-
tions '39 have inwardly’ extruded and screw
threaded portions 40 fto receive screws 44 -for
securing the parts together.

The ring 3% tapers inwardly as at 42 from
the edge portion 36 to overlie the headers 21, 22
and ends in a substantially cylindrical end por-
tion 43 having approximately the same diameter
as the internal diameter of the core. Secured
within the cylindrical end 43 is a flow deflect-
ing member 44. While any suitable grille or
grille-like structure may be employed as the flow
deflecting member, that which is shown herein
comprises the following structure. A number of
sections ‘each embodying a fin 45 and one or
more tube elements 46 are formed in the manner
which has been previously described. Prefer-
ably during the process of forming the tube ele-

ments, the edge portions of the fins are suitably

bent or turned out of the surface plane thereof
to provide deflecting vaneés 47. As shown, one
edge of each fin between adjacent tube elements

is bent to provide two upwardly extending vanes

separated by a downwardly extending vane, while
the opposite edge of the fin is formed with two
downwardly extending vanes separated by an up-
wardly extending vane. The vanes in this in-
stance are semi-circular in cross section. ‘The

tubular elements in the grille materially strength- -
ul & Y - ister with the tube elements in an adjoining turn.

en the assembly without interfering to any great
extent with the flow of fiuid through the grille.
‘While g grille of this type is highly efficient in

‘dispersing a flow therethrough in all directions,

types of grilles other than that shown may be
employed to meet particular requirements. .
Preferably means is provided for securing the
device to a stationary part such as the bulk-
head wall 48 of a vehicle body. Thus, as shown
in Figs. 1 and 5, U~-shaped brackets 49 are suit-
ably secured, as by spot welding, through their
ends to the motor supporting plate 30. The base
of each bracket has an extruded and screw
threaded boss 50 for engdgement by a support-
ing screw 51 which passes through the wall 48.
It will be evident from the foregoing that an
improved heat transfer device has been provided
which has an exceedingly high heat transfer
capacity. for its size. The entire side periphery

"v“:'»ff-_'of the heat transfer unit is open to permit s
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forced circulation of air or other fluid across every

part of the large heat transferring surface. The
headers and tubes .constituting the circulating
system of the heat transferring medium are of
large capacity and are substantially' unimpeded

so that there are no flow impeding pockets or

spaces- in  which sediment may accumulate.
Moreover there are no obstructions in the path
of the flow which is produced by the fan where-
by the full effect of a maximum air flow is ob-
tained. The novel method of producing the heat
transfer core or body, together with the simplified

details of construction and assembly, provide a

device which may be manufactured and sold at
a relatively low cost. The heat transfer -device
may, of course, be used with fluids other than

water and may also be employed as a heating

or as a cooling device.
' I elaim as my invention:

3

1. The method of forming a heat transfer unit- -

of the fin and tube type which comprises the
steps of forming a succession of tubes on a strip
of material, turning said strip upon itself to
cause registration of the tubes in one part of the

10

strip with those in another part thereof while -

said strip is intact, and connecting the registering
tubes.

2. The method of ma.kmg heat transfer devices
of the fin and tube type which includes the steps
of forming tubes in a strip of material, turning
said strip upon itself to place spaced tubes in
registration while said strip is intact, and tele-
scopically joining the registering tubes.

3. The method of making heat transfer devices
of the fin and tube type which includes the steps
of placing certain tube elements formed on an
endless strip of material in registration with other
tube elements on said strip while said strip is
intact, and connecting the registering tubes.

4. The method of meking heat transfer devices
of the fin and tube type which includes the steps
of forming a series of tube elements on a con-
tinuous strip of material, and bending said strip
to form a spiral structure in which & number of
the tube elements are each in registration with
a like number of tube elements to form continu-
ous tubular passageways through the structure.

5. The method of making heat transfer devices
of the fin and tube type which includes the steps
of forming a series of tube elements on a continu-
ous ‘strip of material, and bending said strip
laterally in the plane of its surface to produce a
helicoidal winding, the extent of bending and
the spacing of the tube elements being such that
the tube elements in one turn are caused to reg-

6. The method of making heat transfer devices
of the fin and tube type which includes the steps
of forming a series of tube elements on a con-
tinuous. strip of material, and bending said strip
laterally in the plane of its surface to produce
a helicoldal winding of annular shape, the ex-
tent of bending and the spacing of the tube ele-
ments being such that the tube clements are
caused to register with other tube elements, and
connecting the registering tube elements to . form
fluid tight tubular passageways from one end
of the structure to the other. =

7. The method of making heat transfer devices
of the fin and tube type which includes the steps
of forming s, series of tube elements on a continu-
ous strip of material, and bending said strip lat-
erally in the plane of ifs surface to produce a
helicoidal winding of annular shape in which the
tube elements in one turn .of the _strip register
with corresponding elements in ‘the adjacent
turns to produce a number of tubular passage-
ways, telescoping the registering tube elements to-
gether, and securing the parts in fluid tight re-
lationship.

8. The method of makmg heat transfer devices
of the fin and tube type which includes the steps
of forming a series-of tube elements on a continu-
ous strip of material, and bending said strip lat-

‘erally in the plane of its surface to produce a

helicoidal winding in which the tube elements in

ing elements in the adjacent turns, and pressing
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the registering tube elements together with the
end turns disposed substantially in planes per-
pendicular to the axis of the device.

9. A heat transfer device comprising, in com-
bination, heat transfer means of cylindrical form
having radial fins and spaced tubes arranged con-
centrically about and paralleling the axis of said
means, said tubes and said fins being integral
with one another and formed from a single strip
of material wound continuously in one direction
upon itself, a pair of headers at each end of said

means, each of said headers being semi-circular.

to cooperate with half of the tubes and the head-
ers at one end being staggered substantially a
quarter circumference with respect to the head-
ers at the opposite end, inlet and outlet ducts
connected respectively to the two headers at one
end of the heat transfer means, and means
mounted centrally within the heat transfer means
for inducing a circulatlng flow a,cross the fins
and tubes.

10. A heat transfer device comprising, in com-
bination, heat transfer means of annular form
having radially extending fins and spaced tubes
arranged substantially concentrically about and
parallel with the axis of said means, said tubes
and said fins being integral with one another and

formed from a single strip of material wound .

continuously in one direction upon itself, headers
at each end of said heat transfer means for di-
recting the course of heat transfer medium
through said tubes, and means enclosed by the
body of said heat transfer means for producing a
circulating flow across said fins and tubes.

11. A heat transfer device comprising, in com-
bination, an annular core having heat transfer
fins and passageways for fluid flow, said fins and
passageways being integral with one another and
formed from a single strip of metal wound con-
tinuously in one direction upon itself, means on
the opposite ends of said core for directing such

. fluid flow through the passageways, means for

60
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creating circulation of air across said fins and
tubes, and a grille traversing one end of said
core.

12. A heat transfer device comprlsmg, in com- -

bination, an annular core formed of spaced fin
elements having tubes traversing sald elements,
said fin elements and said tubes being integral
with one another and formed from a single strip
of metal wound continuously in one direction
upon itself, headers secured at each end of said
core for directing a fluid flow back and forth

through said tubes, an inlet and an outlet con-.

nected with the headers at one end of said core,
a hood member overlying the headers at the other

.end of said core and deflning an annular open-

ing, and a grille mounted on said hood member
and traversing said opening.

13. A heat transfer device comprising, in com-
bination, an annular core formed of spaced fin
elements having tubes traversing said elements,
a series of longitudinally arcuate headers coop-
erating with the tubes at each end of said core
to direct a flow of fluid back and forth through

~

said tubes, a plate secured at one end of said"

. core between said headers and the core proper

and having a central and inwardly offset portion,
and a fan and motor assembly carried by said
offset portion.

14. A heat transfer device compnsing, in com-
bination, an annular core formed of spaced fin
elements having tubes traversing said elements,
said fin elements and said fubes being-integral
with one another and formed from a single strip

2,111,684

of metal wound continuously in one direction
upon itself, a series of longitudinally arcuate
headers cooperating with the tubes at each end
of sald core to direct a flow of fluid back and
forth through said tubes, an annular member
secured to one end of said core in overlying rela-
tion to the headers at that end, said member
being centrally apertured, and grillie-like means
traversing the aperture,

15. A heat transfer device comprising, in com-
bination, an annular core having spaced fin ele-

ments and tubes traversing said elements, a series -

of longitudinally arcuate headers cooperating
with the tubes at each end of said core to direct
a flow of fluid back and forth through said tubes,
a plate secured at one end of said core between
said headers and the core proper and having a
cenfral and Inwardly offset portion, and a fan
and motor assembly carried by said offset por-
tion, an annular member secured to the other
end of said core over the headers at that end,
and flow directing means carned centrally by
said annular member.

16. A heater for a motor vehicle or the like
comprising a relatively small and compact heat
transferring member having radiating fins and
heating medium conducting tubes traversing said
fins, said tubes and said fins being integral with
one another and formied from 'a single strip of
material wound continuously in one direction
upon itself, said member defining an internal
chamber, means for conducting heating medium
to, through, and from said tubes, and means lo-
cated within said chamber for forcing a current
of air across said heat radiating fins.

17. A heater for a motor vehicle or the like

comprising a relatively small and compact heat:

transferring member having radiating fins and
heating medium conducting tubes traversing said
fins, said tubes and said fins being integral with
one another and formed from a single strip of
material  wound continuously in one direction
upon itself, said member defining an internal
chamber, means for cireulating a heating medi-
um through said tubes, means in. said chamber
for forcing a current of air across the radiating
fins, and a support for said last mentioned means
traversing and closing one end of said member.
18. A heater for a motor vehicle or the like
comprising a relatively small and compact heat

transferring core having heat radiating fins and’

heating medium conducting tubes traversing said
fins, said tubes and said fins being integral with

one another and formed from a single strip of

material wound continuously in one direction
upon itself, sald core defining an internal cham-
ber, means for conducting heating me@ium to,
through, and from said tubes, a power driven fan
mounted within said chamber to produce an air

‘flow across said fins into said chamber and

thence outwardly from one end of the core, and
flow directing means traversing said last men-

. tioned end.

19. A heat transfer device, comprising a heat
trensfer means. of cylindrical form including a
helicoidal winding consisting of a continuous
strip of material bent laterally in the plane of
its surface, and a series of tube elements formed
on sald strip and arranged in registering axial
relation, said tube elements being joined together
to form continuous- fluid . tight tubes passing
through the device.

20. In a device of the character indicated, a
unit comprising a continuous strip of material

bent laterally in the plane of its surface to form.
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& spiral structure, means for mainfaining a uni-
form spacing between the adjacent turns of said
structure, and means forming a plurality of
spaced apart conduits extending through the spi-
ral structure.

21. The method of making heat transfer de-
vices of the fin and tube type which includes the
steps of forming a series of tube elements on a
continuous strip of material, bending said strip
laterally in the plane of its surface to produce
8 helicoidal winding of annular shape, the extent
of bending and the spacing of the tube elements
being such that the tube elements are caused to
register with other tube elements, connecting the
registering tube elements to form fluid tight tu-

bular passageways-from one end of the structure

to the other, and attaching headers to the oppo-
site ends of the structure to provide for fluid cir-
culation through certain of said passageways in
one direction and through the remaining passage-
ways in the opposite direction.

22. The method. of making heat transfer de-
vices of the fin and tube type which includes the
steps of forming a series of tube elements on a
continuous strip of material, bending said strip
laterally in the plane of its surface to produce
a helicoidal winding of annular shape, the extent
of bending and the spacing of the tube elements
being such that the tube elements are caused to
register with other tube elements, connecting the
registering tube elements to form fluid tight tu-

bular passageways from one end of the structure

to the other, attaching headers to the opposite
ends of the structure to provide for fluid circu-
Iation through certain of said passageways in one
direction and through the remaining passage-
ways in the opposite direction, and securing
mesans to said structure for creating a circulation
of air through said helicoldal winding and about
said tubes.

23. A heat transfer device comprising a core

' structure including superimposed portions of a.

48

continuous strip of material, said portions hav-
ing a plurality of spaced apart openings therein
and being crimped to bend them laterally in the
plane of their surface, and means connecting

- certain openings of one of said portions with

~certaln openings of another of sald portions to.
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form a plurality of closed fluid passages in said
structure.

2¢4. A heat transfer device comprising & core
structure including superimposed portions of a
continuous strip of material, said portions hav-
ing a plurality of spaced apart openings therein
and being crimped to bend them laterally in the
plane - of their surface, and means connecting
certain openings of one of said portions with
certain openings of another of said portions to
form a plurality of closed fluid passages in sald
structure, and headers at the ends of sald core
structure communicating with a plurality of said
closed fiuid passages,
-~ 25. A heat transfer device comprising a core
structure including superimposed portions of a
continuous strip ‘of material, said portions hav-
ing a plurality of spaced apart integral tubular

elements therein and being crimped to bend

them laterally in the plane of their surface, said
tubular elements of one portion being telescoped
into tubular elements of another portion to form
g plurality of tubular passages in said structure.

26. A heat transfer deviec comprising & core

structure including superimposed portions of &
continuous strip of material, said portions hav-

5

ing a plurality: of spaced apart integral tubular |
elements therein and being crimped to bend them .

laterally in the plane of their surface said
tubular elements of one portion being telescoped
into tubular elements of another portion to form
a plurality of tubular passages in said structure,
and headers at the ends of said core structure
communicating with a plurality of said tubular
passages.

27. The method of making a core for a heat
transfer device which comprises, forming a suc-
cession of tube elements in portions of strip
material, crimping the strip material to cause
bending thereof laterally in the plane of its sur-
face, and superimposing similarly formed por-
tions upon the first portion to form a curved
structure in which a number of tube elements
are each in registration with a like number of
tube elements to form tubular passa,geways
through the structure

28, The method of ‘making a core for a heat
transfer device which comprises, forming a suc-
cession of tube elements in portions of strip ma-
terial, crimping the strip material along one of
its longitudinal edges to cause bending thereof
laterally in the plane of its surface, and super-
imposing - similarly formed portions upon the
first portion to form a curved structure in which
a number of tube elements are each in registra-
tion with a like number of tube eleménts to form
tubular passageways through the structure.

28. A heat transfer device comprising in com-
bination an annular core having heat transfer
fins and tubes forming passageways for fiuid
flow; said fins and tubes being integral with one
another and formed from a single strip of metal
wound confinuously in one direction upon it-

" self, headers on one end of the core communi-

cating with. certaln of the fluid passageways,
headers on the opposite end of the core com-
municating with said certain of the fluid pas-
sageways and with other passageways, sald
headers béing arranged to cause flow of fluid
in one direction through said certain of the
passageways of said core and in the opposite
direction through said other passageways there-
of, and means for creating circulation of air
across said fins and tubes.

30. A heat transfer device comprislng in com-
bination, an annular core having heat transfer
fins and tubes forming passageways for fiuid
flow, said fins and tubes being integral with one
another snd formed from a single strip of metal
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wound continuously in one direction upon itself,

headers on one end of the core communicating

"with certain.of the fluid passageways, headers

on the opposite end of the core communicating
with said certain of the fiuid passageways and
with other passageways, said headers being ar-

- ranged to cause flow of fluid from a header at one

end of said device through said certain of the
passageways of said core to a header at the
opposite end of the device and thence from the
header at the opposite end of said device
through said other passageway of said core to
& header at said one end of the device, and
means for creating circulation of air across said
fins and tubes.
JOHN RKARMAZIN.
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