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9 Claims.

This invention relates to radiators, and has
for an object the provisicn of an improved design
of radiator whereby unusual efficiency is attained
in the extraction of heat from the water or other

8 finid to be cooled.

Another object is to provide a radiator con-
struction in which provision is made for the pre-
vention of the accumulation of sediment and the
like, which is apt to interfere with the normal

10 circulation of water through the water passages
and thereby interfere with the efficient absorp-
tion of heat from the water.

Another object is to provide a novel design of
spacing fin interposed between the several groups
of water passages to break up the air streams
flowing therebetween.

The invention possesses other objects and ad-
vantageous features, some of which, with those
enumerated, will be set forth in the following de-

18

20
ment which is illustrated in the drawings accom-
panying and forming & part of the specification.

Referring to the drawings:

Fig. 1 is g front elevation of a section of radia-
tor construction embodying the principles of the
‘present invention. ‘

Fig. 2 is a horizontal sectional view, the plane
of section being taken upon the line 2—2 of Fig.
1, with the direction of view as indicated by the
arrows.

Fig. 8 is a perspective view showing a pair of
plates defining one of the groups of water pas-
sages, one of these plates being partially broken
away better to reveal the construction.

Fig. 4 is a perspective view of one of the fins
whereby the pairs of plates are spaced.

Fig. 5 is an enlarged detail. view in vertical
section taken upon the line 5—5 of Fig. 3.

Fig. 6 is an enlarged detail view of a portion
of one of the fins illustrating the corrugations
and restrikes formed therein. )

Specifically describing the preferred embodi~-
ment of my invention, my improved radiator
construction comprises a plurality of vertically
extending plates 6 arranged face to face in spaced
pairs 7, with a radiating fin 8 interposed between
each pair of plates. Each pair 7 of plates 6 de-
fines a series of vertically extending water pas-
sages 9, each of which is formed by opposed
corrugations 11 in the two associated plates 6.
The plates 6 of each pair 7 are disposed sc that
the corrugations 11 thereof extend in the op-
‘posite direction from the corrugations 11 of the
other plate of the same pair and with the corru-
5 gations 11 of the plates of each pair in registry
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(CL 257—130)

with each other, as best shown upon Figs. 2 and
3. Each of the plates 6 is provided with a hori-
zontally extending flange 12 at its upper end,
and the corrugations 11 in each of the plates ex- .
tends downwards from the associated flange 12, 60
as best shown upon Fig. 3. Instead of being of
symmetrical configuration, however, each of the
corrugations 11 is formed with a long side 13 and
a short side 14 merging into each other in a )
rounded corner 16, the purpose being to eliminate 68
to as great an extent as is practically possible the
development of sharp angles forming pockets
within which sediment may accumulate to de-
crease the effective capacity of each of the water
bassages 9 during use of the radiator. Con- 70
structing the corrugations 11 with a long and
short side 13 and 14, respectively, also results
in making each of the water passages 9 oblong
in cross sectional confizuration, with the major
axis of the cross sectional area disposed obliquely 8
with respect to the plane of the associated plates
6, as clearly shown upon Fig. 2. This presents
a greater area of metal to the air flowing through
the air passage 17 between éach pair 7 of plates
6 in proportion to the capacity of the water gg
bassages 9, thereby increasing the cooling effi+
ciency of the radiator.

Each of the water passages 9 is formed with
a funnel-shaped inlet 18 at its upper end, formed )
by providing a deepened portion 19 at the upper 88
end of each of the corrugations 11, this deepened
portion 19 being of substantially the same depth
at its lower end 21 as the associated corruga-
tlons 11 info which it merges, but materially
deeper at the upper end 22 of the portion 19. gg
However, the deepened portion 19 of each of the
corrugations 11 does not extend completely to the
plane of the associated flange 12, but is disposed

‘slightly therebelow, whereby each flange 12 is

permitted to extend slightly into the funnel- 08

shaped inlet 18 of each of the associated water

passages 9, forming a slight rib or bead 23,
which adds materially to the inherent rigidity
and strength of the entire structure, even though
the ribs 23 are of such small dimensions that they 100
de not interfere materially with the flow of fluid
into and through the water passages 9. )
The plates 6 of each pair 7 are held in selected
position, i, e., with the corrugations 11 thereof N
in registry with each other, by means of a boss 26 105
adjacent each end of the plate, and receivable
within complementarily formed recesses adjacent
each end of the other plate of the same pair.
Hence, the bosses 26 at the forward edge of each

‘pair 7 of plates 6 extend in one direction, say to- \_1'1'70 ,
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2
the right, as viewed upon Fig., 3, whereas the
bosses 26 associated with the after edge of the pair
7 extend to the left.

The spacing between each pair 7 of plates 6 is
determined by the fin 8, which is also corrugated,
but in a direction transverse with respect to the
direction in which the corrugations 11 of the water
passages plates 6 extend. The corrugations 31 of
each of the fins 8 are preferably V-shaped in
cross sectional configuration, the depth of the Vv
determining the spacing between the pairs 7 of
plates 6. However, instead of being continuous
throughout the entire width of the fin 8, the cor-
rugations 31 thereof are broken up in groups of re-
strikes 32 and 33 formed by defiecting the crest
of each corrugation inwards toward the opposite
side of the fin 8, there being a group of restrikes
for each of the corrugations 11 of the water pas-
sage 9 spaced along the corrugation 31 of the fin
by distances equal to the spacing of the corruga-
tions 11 of the water tube members. The re-
strikes 32 and 33 are illustrated herein as includ-
ing a pair of restrikes 32 having a predetermined
configuration preferably V-shaped extending
from the crest of the corrugation 31 inwardly of
the air passage formed by the corrugation 31,
the point of the V extending in the opposite di-
rection to the point of the V-shaped main corru-
gation 31, while between the pair of restrikes 32
the second restrike 33 is formed, the sum of the
width of the pair of restrikes 32 and the second
restrike 33 extending a distance substantially
equal to the width of a corrugation 11 of the
water tube plates, and all of the restrikes being
struck back from the crest of the main corruga-
tion 31 such distance as to form a recess in which
may be received the projecting portion of the
water tube corrugation 11 so that the water
passage 9 may seat (see Figs. 2 and 6). Between
each adjacent pair of restrikes 32 V-shaped
tongues 36 remain, each of these tongues being
adapted to seat between proximal edges of two
adjacent water passages 9, with the result that
they act as locators adapted to retain the fin 8
against slipping transversely with respect to the
associated water passage plates 6. Moreover, the
V-shaped tongues 36 hold the restruck portions
of the fins spaced slightly from the metal of the
plates 6, thereby permitting more complete cir-
culation of air between the fins and the plates 6
than in the case of the conventional construction
wherein a relatively large area of contact between
the fins and the plates obtains.

By forming the restrikes 32 and 33 of different
configuration, the air passage formed by a main
corrugation 31 is divided into a plurality of small-
er air passages. 'To accomplish this, the restrikes
32 are preferably V-shaped, while the second re-
strike 33 is preferably flat and is pressed inward-
1y a depth substantially equal to that of the point
of the V defined by the first restrike 32 (see Fig.
6). Moreover, both ends of both restrikes 32 and
33 are severed from the metal of the remainder
of the fin 8, with the result that the air streams
passing through the air passages 17 is cut by a
large number of cutting edges presented by these
severed ends of the restrikes 32 and 33, as is best
realized by observation of Fig. 6. This cutting
of the stream of air flowing through the radiator
between the sets of water passages 9 resulfs in ex-
treme turbulence of the air stream, causing it to
impinge against the metal of each of the fins 8,
as well as against the metal of the plates 6 which
‘define the water passages 9. Hence, the air does

‘not merely sweep through the air passages, brush-
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ing against the faces of the metal, but it is caused
to come into relatively hard contact with the
metal at many points, thereby increasing the effi-
ciency of the radiator construction in conduct-
ing the heat absorbed into the metal from the
water and delivering it to the air flowing through
the radiator. This increased efficiency in cool-
ing capacity is also attained by reason of the
fact that the water passages 9 are oblong in cross
sectional configuration, thereby presenting a
larger area of metal to the air flowing between
the pairs of plates in proportion to the cross sec-
tional area of each of the water passages 9. Also,
positioning the water passages with their ma-
jor axes disposed in obliquity with the plane of
the plates by which they are defined presents
shoulders 41 at frequent intervals in each of the
air passages 17 through which the air streams
are flowing. Hence, these air streams are caused
to impinge against the shoulders, with the oppo-
site surface of which the water to be cooled is in
contact. Hence, a relatively large amount of
the heat to be absorbed from the water is trans-
mitted directly to the air from the metal of the
plates 6, especially at the shoulders 41, and with-
out the necessity of flowing first through the
metal of the plates 6 and then through soldered
joints where the tongues 36 may contact with the
plates 6, and then into the metal of the fins,

90

95

‘100

whence the heat would have to be absorbed by 105

air flowing through the cells 42.

The turbulence produced in the air streams
flowing between the pairs 7 of plates 6 occurs
not only by breaking up the flow of air through
each of the cells 42, but it also causes air to
flow from one cell to another in a crosswise di-
rection, inasmuch as the apertures cut in each
of the fins 8 when the ends of the restrikes 32
and 33 are severed from the metal of the re-
-mainder of the fin establish communication be-
tween adjacent air passages 17. As will readily
be understood, this feature also tends to increase
the turbulence of the air flowing through the ra-
diator, as well as to equalize the cooling capacity
of the various portions of the radiator.

110
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120
It is to be understood that the details of the

invention as herein disclosed, are subject to al-
teration within the spirit or scope of the append-
ed claims.

I claim:

1. In a radiator construction, a plurality of
plates arranged face to face in spaced pairs, each
of said plates having longitudinally extending
corrugations, and the plates of each pair being
arranged with their corrugations disposed oppo-
sitely and in registry with each other to define
water passages therebetween, each of said cor-
rugations being deepened adjacent an end there-
of to define a funnel-shaped inlet into the water
passage defined thereby, and a rib extending from
each plate into the larger end of each of said
funnel-shaped inlets.

2. In a radiator construction, a plurality of
plates arranged face to face in spaced pairs, a lat-
erally extending flange at the upper edge of each
plate, each of said plates having corrugations ex-
tending longitudinally thereof from its flange, the
plates of each pair being arranged with their
corrugations disposed oppositely and in registry

with each other to define water passages there- +

between, and each of ‘said corrugations being
deepened below the plane of the associated flange
to define a funnel-shaped inlet into the water
passage defined thereby.

3. In a radiator construction, & plurality of
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plates arranged face to face in spaced pairs, a
laterally extending flange at the upper edge of
each plate, each of said plates having corrugations
extending longtiudinally thereof from its flange,
the plates of each pair being arranged with their
corrugations disposed oppositely and in registry
with each other to define water passages therebe-
tween, each of said corrugations being deepened
below the plane of the associated flange to define
& funnel-shaped inlet into the water passage de-
fined thereby, and the flange of each plate contin-
uing slightly into the larger end of each of said
funnel-shaped inlets to present a strengthening
rib.

4. In a radiator construction, a plurality of
plates arranged face to face in spaced pairs, each
of said plates having longitudinally extending
corrugations, and the plates of each pair being
arranged with their corrugations disposed oppo-
sitely and in registry with each other to define
water passages therebetween, and a fin interposed
between each two pairs of plates and having
transversely extending corrugations, the crests of
said corrugations being deflected inwards in re-
strikes and the outer crests of each of said re-
strikes being also deflected inwards in another
restrike, each end of each of said restrikes being
severed from the remainder of the associated fin
to cut the stream of air flowing through the cor-
rugations of said fin.

5. In a radiator construction, a plurality of
plates arranged face to face in spaced pairs, each
of said plates having longitudinally extending
corrugations, and the plates of each pair being
arranged with their corrugations disposed oppo-
sitely and in registry with each other to define
water passages therebetween, and a fin interposed
between each two pairs of plates and having
transversely extending corrugations, the crests of
said corrugations being deflected inwards in re-
strikes and the outer crests of each of said re-
strikes being also deflected inwards in another
restrike, said other restrikes on each side of each
of said fins all lying in a common plane, and each
end of each of said restrikes being severed from
the remainder of the associated fin to cut the
stream of air flowing through the corrugations of
said fin.

6. In a radiator construction, a plurality of
plates arranged face to face in spaced pairs, each
of said plates having longitudinally extending

3

corrugations and the plates of each pair being
arranged with their corrugations disposed oppo-
sitely and in registry with each other to define
water passages therebetween, each of said corru-
gations being enlarged adjacent an end thereof
to define a funnel-shaped inlet into the water
passage defined thereby larger than the largest
cross sectional area of the water passage.

7. In a radiator construction a plurality of
water tube members arranged in spaced relation
to each other to define an air space between each
pair of said members, and a fin interposed between
each pair of said water tube members having
transverse corrugations dividing said air space
into a plurality of air passages, the crest of each
corrugation having at least two differently con-
figured restrikes deflecting portions of said crest
inwardly of the associated air passage, the ends of
said restrikes being severed from the remainder
of the fin to present disaligned cutting edges to
the stream of air passing through said air pas-
sage and dividing said air passage into a multi-
plicity of smaller air passages.

8. In a radiator construction, a plurality of
water tubes arranged in spaced rows to define an
air space between each pair of rows of water
tubes, and a fin interposed between each pair of
said water tubes having transverse corrugations
dividing said air space into a plurality of air
passages, the crest of each corrugation having at
least two differently configured restrikes deflect-
ing portions of said crest inwardly of the asso-
ciated air passage, the ends of said restrikes be-
ing severed from the remainder of the fin to
present disaligned cutting edges to the stream of 110
air passing through said air passage and dividing
said air passage into a multiplcity of smaller air
passages.

9. In a fin for interposition between members
forming water tubes of a radiator, a plate having 115
corrugations extending transversely of said
water tubes to define a plurality of air passages,
the crest of each corrugation having at least two
differently configured restrikes deflecting portions
of said crest inwardly of the associated air pas- 120
sage, the ends of said restrikes being severed from
the remainder of the fin to present disaligned cut-
ting edges to the stream of air passing through
said air passage and dividing said air passage
into a multiplicity of smaller air passages.
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