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. 12 Claims.

The invention relates to radiator cores and
has among its principal objects the provision
of means whereby the temperature differential
obtaining between the temperature of the air

. Tflowing through the core and the temperature of
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the heater elements of the core is maintained

- substantially uniform, in other words, the differ-

ence between the temperature of the air as it
enters the radiator and the temperature of the
heater elements of the core adjacent the front
or receiving portion thereof is maintained sub-
stantially constant during the passage of the
air through the core, the difference between the
temperature of the air and the temperature of
the heat exchange elements of the core remain-
ing substantially the same at all times.

By way of further explanation, it may be-said
that the difference in temperature between ‘the
air as it enters the radiator and the temperature
of the radiator elements at the receiving side
of the radiator will correspond substantially to
the difference in temperatures between the air
‘and the heater elements at the point where the
air leaves the radiator, and at all points there-
between.

Another object of the invention 'is the pro-
vision of a radiator core in which the propor-
tion of direct to indirect heat transferring sur-
face is increased toward the rear of the core.

Another principal object of the invention is
to dispose certain elements of the core relatively
to each other so that the above temperature dif-
. ferential is maintained throughout the depth of
the core.

Another object of the invention is to provide
heat radiating fins having air turbulating means
which decrease the intensity of turbulation
from the front to the rear of the radiator.

Another object of the invention is to so pro-
portion the tubes and fins which respectively
provide direct and indirect heating surfaces so
that the proportion of direct to indirect heating
surfaces is decreased at the front of the core
where the cool air enters and is increased at the
rear of the core where the heated air leaves said
core and to produce maximum turbulation at
the front of the core.

~ Another object of the invention is to dispose
the fluid passages or tubes so as to accomplish
the above advantages without decreasing the
number of tubes or the cooling capacity of the
core.

Another object of the invention is to provide
a greater number of tubes at the discharge side
" of the core and to provide for a decrease in the
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number of tubes extending from the rear to the
front of the radiator so that greater temperature
is applied to the incoming air at. the discharge
side of the core.

The invention has these and other objects all
of which will be explained and readily under-
stood when read in conjunction with the accom-
panying drawings which illustrate various means
of accomplishing the invention, it being there-
fore manifest that other changes and modifica-
tions may be resorted to without departing from
the spirit of the appended claims forming a
part hereof.

In the drawings,

Fig. 1 is a front elevation of a core mvolvmg

the invention;
Fig.2is a section taken on line 2.2 of Fig. 1

Fig. 3 is & view similar to Fig. 2 showing a,'

modified construction in which tubes employed
are of a flat cross section;

Pig. 4 is a view similar to Fig. 2 showing
another modification and arrangement of tubes;

Fig. 5 is a sectional view of a fin or indirect
heat radiating element preferably used in the
forms shown in Figs. 1 to 4 inclusive, but which
may be employed in any of the construction
shown. In this fin transverse corrugations are
shown for increasing the area of the corrugated
portion of the fin and also for producing tur-
bulence. These corrugations have a maximum
amplitude at the front of the radiator and de-

‘crease toward the rear as shown;

Figs. 6 and 7 are respectively plan and trans-
verse sections of another modlﬁcatmn which may
be resorted to;

. Figs. 8 and 9 are respecfively plan and ver-
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tical sectional views of another modification .

that may be employed; and

Figs. 10 and 11 illustrate still another manner
of accomplishing the invention.

In the embddiment of the invention illustrated
in Figs. 1 and 2, it will be noted that the tubes
or passages generally designated 10 are arranged
in rows extending from the front to the rear of
the radiator, the rows being designated (1, 12
and 13 and it will be noted that the rearmost
row 13 contains a greater number of tubées than
the row 12 and that this last mentioned row
contains more tubes than the first or front row
i1 which provides means wherein the proportion
of direct heat radiating means increases from

the front to the rear of the core and will thus.
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apply the greatest heat to the air circulating -

through the device as it is discharged from the
device.
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The invention also contemplates the associa-
tion of heat radiating fins or indirect- heating
surfaces with the tubes or direct surfaces, said
fins having means for engaging and turbulating
air as it passes through the radiator from the
front to the rear thereof.

" These fins are generaily designated 14 and are
preferably provided with air engaging portions
15, the latter being provided to engage and cause
turbulation of the air as it passes over said fins
and between the tubes. It will be noted that
the means {5 gradually decreases from the front
to the rear of the fins and thus will cause the
greatest turbulation near the point of introduc-
tion of air to the passages formed between said
fins and tubes while turbulation is gradually

. decreased toward the rear of the core or at that

portion of the core at which the greatest num-
ber of tubes is located. It i9 obvious that, as
shown, in the forward part of each fin, viz., the
front where the greatest amplitude of the corru-
gations is shown, the area and therefore the heat
exchange surface is greatly increased per unit
of length because of the corrugations and also
that these corrugations will produce violent tur-
bulence in the air passing between the fins.
The arrangement just referred to including the
tubes and fins provides a means whereby the
percentage of direct to indirect radiating sur-
face is decreased at the front .of thé radiator
where the cool air enters and is increased at the

rear of the radiator where the heated air leaves

or is discharged, resulting in maintaining a
temperature differential between the elements
and the air at the front and rear of the device,
resulting in a radiator of higher heat transfer
capacity having the same direct and indirect
surfaces as prevailing types of these devices.
The structure shown in Fig. 3 involves the
same principle as hereinbefore described only

_differing in that the tubes 16 of each row are of

an elongated cross section and disposed at an
angle to the tubes in an adjacent row. The
structure shown in Fig. 4 contemplates an ar-
rangement such as that above referred to and
includes tubes 1T which are of an elongated
cross section and are disposed in parallelism in
rows 18, 19 and 20 with an increased number
of tubes in the last mentioned row as explained

in connection with Fig. 2. This last row of tubes-

may be narrower than the tubes of the preceding
Tows. . .
In Figs. 6 and 7 an arrangement is disclosed

- in which the ratio of direct to indirect heat
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transferring elements at the front portion of

the core is comparatively low with a slightly -

higher ratio of direct to-indirect heat trans-
ferring elements arranged immediately in the
rear of the first inentioned set of tubes, the

ratio being practically all direct at the rearmost -

set of tubes. The tubes in this arrangement are
arranged in rows, the rows being designated 21,
22 and 23, the row 2! being provided with

-, fins 24 in a manner to result in a low ratio of
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‘structure.

direct to indirect heat transferring surface at
the front portion of the core or at the portion
of the core at which air enters, The row of tubes
22 is provided with.a lesser number of fins so
that a higher ratio of direct to indirect heat
transfer is accomplished at this portion of the
It will be noted that the rearmost
set of tubes such as 23 have the least amount
of indirect radiation associated therewith which
results in practically all direct heat radiating
surface at this point of the structure.

2,006,649

In the particular construction illustrated in
Fig. 7, fins 25 and 26 extend from the tubes 22
to the tubes 23 whereas the fins 21 arranged
between the fins 25 and 26 terminate ‘short of
the tubes 21 and 23. These fins such as 25,
26 and 2T may be provided with air engaging
elements such as 15 referred to in Fig. 5.

In Figs. 8 and 9 is shown another arrange-

ment which substantially corresponds to that

hereinbefore referred to as to disposition of tubes
and the number of tubes in each row and dis-
closes another arrangement in which the pro-
portion of direct to indirect surface is increased
as the heat asbsorbing potential of the air de-~
creases. This arrangement involves the use of
tubes and fins, the latter of which are formed

to provide means for turbulating air entering
between the fins and tubes.

In this last men-
tioned arrangement, fins 31 extend from the
foremost or front tubes 28 to the center tubes
29 and certain of said fins such as 32 extend
from the tubes 28 to the tubes 33, the fins 32
being spaced from each a suitable distance so
as to accommodate a plurality of fins such as 31
in the space produced between said fins 32.
Figs. 10 and 11 show other arrangements or
constructions which may be resorted to to ac-
complish the invention and contemplate an
arrangement of tubes such as shown in Figs.
3 and 4 having fins or indirect heat radiating
surfaces applied to the tubes. In this arrange-

‘ment the proportion of direct surface to indirect

surface is increased as the temperature dif-
ference between the cooling agent such as air
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and fluid to be cooled decreases, having means . E

associated therewith for decreasing the degree of
turbulence as the temperature difference or
potential decreases. These structures contem-
blate arrangements-similar to that hereinhefore
referred to and may include. fins such as those
designated 34 and 35 which are constructed to
provide oppositely extending projections 36 and
31, the projections decreasing in air engaging
effectiveness from the front to the rear of the
structure with the smaller projections located
near the last row of tubes of the radiator and
being practically devoid of any. air turbulating
means at these last mentioned tubes. These
fins may be constructed as just referred to and
may also include tubulating means such as 38
which in the present instance extend between
the tubes of the last row. . The fins may also
inelude a structure such as that designated 39
which involyes the use of a plurality of projec-
tions. 40 which extend from one tube to the
other and decrease in height from the fore-
most to the rearmost tube. The structure shown
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in Fig. 11 illustrates the use of corrugated fins

14, substantially like the fin illustrated at {4
in Fig. 5, in-relation to substantially flat fins
4 (l) * of the character designated at 4! of Fig.
10.

From the foregoing description of the in-
vention, it is evident that a means is provided
whereby a substantially uniform temperature
differential between’ the temperature of the air
entering the device and the temperature of the
elements forming the device is maintained at the
inlet and outlet of said device. It is further
evident that the arrangement is such that the

‘percentages of direct to indirect surface is de-

creased at the front where the cool air enters
and is increased at that point of the radiator

“where the heated air leaves or is discharged from

the device and that the temperature differential

70



2,008,649

is maintained by reason of & greater amount
of direct surface being provided at the rear of
the structure at which point said direct surface
applied more heat and higher temperature to
the indirect surface which results in a radiator
of high heat transfer capacity without reduc-
tion of cooling capacity.

It is further manifest that by arranging the
fluid passages or tubes such as i1, i2 and 13
with the greater number of tubes at the rear of
the radiator, that this provides means which
results in maintaining a substantially uniform
temperature differential of the air flowing
through the radiator. In addition, it is evident
that by the utilization of heat radiating fins or
indirect surfaces such as {4 having air tur-
bulating means that the air is decreasingly
turbulated from the point of introduction to the
point of discharge of the air.

Having thus described the invention, what I
claim as new and desire to cover by Letters
Patent is:

1. In 3 radiator core the combination of tubu-
lar elements providing fluid passages disposed
relatively to each other to allow air to circulate
between said elements and fins associated with
said tubes said core having a relatively greater
number of fins arranged at the front than at
the rear of said tubes and having a relatively
greater number of tubes at the rear than at the
front thereof providing means whereby a sub-
stantially equal temperature differential is main-
tained from the front to the rear of said core
between said air and said fins. .

2. In a radiator core, the combination of tubu-
lar elements and fins associated therewith, said
fins having means for producing turbulence of
air entering said device, which means are ar-
ranged transverse to the path of said air and
vary from the front to the rear of said device to
decrease intensity of turbulence from the front
to the rear of said core.

3. A heat radiating fin adapted to be asso-
ciated with tubular fiuid conducting passages,
said fin having variate air engaging turbulence
creating means arranged transverse to the path
of said air, said variate means varying from the
front toward the rear of the fin with the means
for creating the greatest turbulence located at
the front of said fin.

4. In a radiator core the combination of tubes
and fins arranged transversely thereof, each
spaced to permit air to pass between them
through the core, said tubes increasing in num-

. ber from the front toward the rear of said core

and said fins having turbulence producing means
of varying degrees for producing varying turbu-
lencein the air passing therebetween, said turbu-
lence decreasing toward the rear of said core
thereby maintaining a substantial uniform tem-
perature differential between said fins and the
passing air at the front and rear of said core.
5. A radiator core comprising a plurality of
tubes and a plurality of transverse fins having
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corrugations of varying area formed thereon, the
area of said corrugations decreasing from the
front toward the rear of said core and said tubes
being arranged in increasing numbers from the
front toward the rear of said core.

6. A radiator core comprising a plurality of
tubes and a plurality of transverse fins, said fins
being decreasingly corrugated from the front to-
ward the rear of said core and said tubes being
placed in closer relation to each other from the
front toward the rear of said core. ’

7. In a radiator core a plurality of tubes and
a, plurality of transverse fins, said fins being
decreasingly corrugated from the front toward
the rear of the core whereby the heating surface
of said fins and the turbulence of the air pass-
ing therebetween will decrease from the front
toward the rear of the core. ,

8. In a radiator core structure, spaced liquid
passages, and members dividing the space be-
tween said passage into separate air cells and
comprising sheet metal plates having turbulence
producing means projecting from' respectively
opposite sides of said plates into the air cells
adjacent the opposite sides thereof, said means
being arranged in series extending substantially
from the front edge portions of said plates to-
ward the rear edge portions thereof and decreas-
ing in size progressively from the front to the
rear ends of said series.

9. In a radiator core, a sheet metal fin plate
having series of turbulence producing elements
extending from the sides thereof and decreasing
in size progressively from the front to the rear
edge portions of said core.

10. In a radiator core, the combination of a
plurality of transverse decreasingly corrugated
fins and a plurality of tubular elements provid-
ing fluid passages disposed relatively to each
other to allow air to circulate between said ele-
ments, said tubular elements being arranged in

closer proximity to each other toward the rear

of said radiator.

11. In a radiator core, a plurality of rows of
tubes and a plurality of transverse fins, said
fins having projections formed thereon, the
heating surfaces of said projections decreasing
from the front toward the rear of said core and
the heating surfacé of the tubes in the respective
rows increasing from the front toward the rear
of the core.

12. In a radiator core, a plurality of tubes
and a plurality of transverse fins, said fins hav-
ing projections formed thereon and decreasing
in area from the front toward the rear of said
core to produce varying turbulence in the air
passing therebetween and to decrease the heat-
ing surfaces of the projections from the front
toward the rear of said core, said tubes being
arranged in closer proximity to each other pro-
gressively from the front toward the rear of
the core. ’

ARTHUR B. MODINE.
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