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This invention relates to radiators and 
method of making the same, and it has par 
ticular reference to the manufacture of an 

reservoirs or shells are built in with the honeycomb portions of the core for pro 
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viding an efficient and reliable means for in 
tercommunication between the upper and 
lower water tanks through certain of the 

formed in the body of the water passages 
radiator core..." . . .'': . . . . . . 
In the usual type of automobile construc 

tion, motive power is provided by a water 
cooled internal combustion engine, to which 
cooling water is supplied through radiator 
mounted in front of the motor. These ra 
diators include upper and lower tanks which 
communicate with each 6ther through a plu 
rality of water passages around which air 
may circulate to cool the water contained in 
the passages. While other types of radia 
tors are known and while radiators of this 
general description may be utilized elsewhere 
than in automobiles, the principles of the 
present invention may be described with ref 
erence to such typical construction. 
In making up radiators of this type, it has 

heretofore been proposed to assemble a Square 
or rectangle of a plurality of rows of metal 
ribbon, engage them in a frame, and Subse 
quently seal the outer or marginal portions 
with solder, in order to form a honeycomb 
or core portion. The upper and lower water 
tanks have subsequently been soldered to the 
top and bottom sides of such core. Such 
method of assembly has been found useful so 
long as the upper and lower edges or Sur 
faces of the honeycomb core are substantial 
ly plane, or the honeycomb itself is substan 
tially rectilinear in shape. 
For reasons not here necessary to enu 

merate, however, the plane top and bottom 
type of radiator has been found unsuitable 
in certain automobile constructions, in which 
it is desired to form the core with beveled . 
corners. Such cutting away of the corners 
reveals several of the water passages on either 
side of the honeycomb, to which the upper 
and lower-tanks can not be shaped in such 
manner as to fit the irregular shape of the 
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core. With these given conditions, it has 
béennecessary to seal off the openings of 

y : . . . . . . . . . . to the manufacture of an the exposed water passages of the cut-away automobile tradiator in which distributing portions, with solder; in order to make a 
water-tight core assembly, and hence these 
passages, due to solder running across them, 
are rendered “dead or inoperative for water 
conducting and cooling purposes. At other 
times during the soldering operations, solder 
may run across passage openings intended 
to be left “live and iii communication with 
the water tanks, with a concomitant loss of 
efficiency in the radiator. These defects have 
naturally resulted in waste in manufacture, 
and unreliability in the radiation capacity of 
a unit of any given size. - - - - - 
The present invention contemplates' the 

provision of means whereby a radiator with 
beveled corners, or with an irregular outline 
may be made without loss of the use of the water passages opening into the beveled or 'cut-away portions of the honeycomb struc 
ture. As hereinaftermöre fully explained, 
the principles of the invention may be suc cessfully put into practice by forming sepa 
rate shells or small communicating tanks, 
communicating with both the adjacent water 
passages and the main tank, either top, or 
bottom, or both. In such construction, it is 
unnecessary to seal off any of the passages, 
and hence their radiation capacity is re 
tained, the overall efficiency of the radiator 
maintained, and the total capacity readily 
predetermined. . . . . . . . . . . . . . 
In making the radiator, the honeycomb 

portion is laid up with the communicating 
pockets, so that the upper, and lower tanks 
may subsequently be attached in a simple 
manner, and the workinspected for defects 
prior to final assembly. The various features 
of the invention may be further understood 
by reference to the following description, 
:read in connection with the accompanying 
drawings, wherein: . : ; ; ; 

Fig. 1 is a view, in perspective of an auto 
mobile radiator in which the principles of 
the invention are embodied; . . . 

Fig. 2 is a fragmentary view on an en 
larged scale of a corner portion of the radia 
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5 the core. . . . . . . . ... , 

Positioned at either side of the assembled 

tor, partially in front elevation and partially 
in cross section; 

Fig. 3 is a fragmentary detail view taken 
along the line 3-3 of Fig. 2; 

Fig. 4 is a fragmentary detail view taken 
along the line 4-4 of Fig. 2; 

Fig. 5 is a view in perspective of the cor 
ner portion of the radiator core illustrated 
in Fig. 2 with parts broken away; and, 
'Fig. 6 is a fragmentary longitudinal cross-. 

sectional view taken adjacent the corner por 
tion of the radiator. . . . . . . . . . 

As shown in Fig. 1, the radiator comprises 
a core portion 10 including an open textured 
or honeycomb structure of metal 11 and cor 
ner portions 12 into which shell members may 
be inserted and assembled. Mounted above 
the core is a top water tank 13, while below 
the core is positioned a bottom water tank 14, 
the construction being such that water from 
the tank 13 may flow downwardly to the tank 
14 through ducts or water passages formed 
in the core. The water tanks are formed with 
open walls along the surfaces contacting with 

core and tanks are frame members 16 which 
are secured to the core unit and which are also formed with apertured lugs, 17 permit 
ting the assembly of the radiator with thera 
diator shell. In use, pipe connections (not 
shown) connect on the upper and lower tanks 
13 and 14 to the water casings of the internal combustion engine, and a cyclic flow is ef 

35 fected through the engine and the tanks by 
means of the water passages extending 
through the core 10. As the Water, heated 

r, : 

from the engine, passes from one tank to the 
other, it is, subjected to the cooling influence 

Q of air which is sucked through the honey 
comb passages of the radiator. . . 
The construction of the honeycomb Innay 

be best understood by reference to Fig. 2, 
wherein it will be noted that the heavy lines, 

: 20 and 21, designate strips or ribbons of thin 
sheet metal, which are turned first to the 
right and then to the left, forming zig-zag 
or tortuous passageways. through which 
water may flow. These ribbons are turned 
horizontally at their ends to overlap, and may 
be interlocked and mutually secured by sol 
dering, to form a substantially plane or con 
tinuous and regular top surface. Interme 
diate the ribbons 20 and 21 are another pair 

it of ribbons 23 and 24, similarly corrugated 
and also made of thin sheet metal, and joined 
together along their mating portions, as indi 
cated by the numeral 25. In practice, the 
ribbons 23 and 24 are deformed and cut 

is through to provide a large radiating or cool 
ing surface, but the specific deformation of 
the ribbons need not here be described, as it 
is not in itself the subject matter of the pres 
entinvention. - 

It may be considered that a plurality of 
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ribbons 20 and 21 are formed by passing the strips of metal through a bending or corru 
gating machine, are joined at their ends 22, 
and have inserted therebetween a mesh 
formed of a pair of ribbons 23 and 24. This 
much of the core may be regarded as a unit 
or layer, which is assembled with other like 
units to form the complete assembly. When 
a pair of units or layers are disposed along 
side of each other, (as, for example, a layer 
including the ribbon 21 and a layer includin 
a like ribbon 26), passageways 27 are formed, 
through which the cooling water may flow. 
The space between the adjacent ribbons is 
provided by deforming the ribbons, as shown 
in Fig. 4, from which it will be observed that 
the central portion of each ribbon 21 and 26 
is depressed below the marginal portions 28 
and 29 of the ribbons. With this construc 
tion, the deformed ribbons 21 and 26 contact 
only along their marginal portions, and are 
spaced between the margins to provide for 
;the Water passage. The inner ribbons 23 and 
24 are not, however, so formed but are joined along intermediate contacting portions. 25, 
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SC 

90 
so that, when a plurality of layers are assem 
bled, water may flow between certain pairs of 
ribbons, while air may flow around the rib 
bons therebetween. With this construction, 
there is provided a number of water passages & 
and cooling areas in association therewith, in order to effect, the cooling of water flowing 
through the radiator. . . -- i 

It will be observed that, in the radiator ill 
lustrated, the majority of the layers of, rib 

5 
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bon-terminate in the same plane, or a con 
tinuous surface approaching a plane surface. 
Upon this surface is mounted and secured the 
water tank, as, for example, the top water 
tank 13. This tank is formed, (see Figs. 2 and 
6) as an open vessel, having imperforate front 
and back walls 30 and 31, a curved top wall 32 
(to accord with desired modes or styies in 
radiator appearance), and a bottom wall 34 
provided with a cut-away portion 35 for . 
direct communication with the water passages 
terminating in the continuous top surface of 
the ribbon layers. The bottom wall 34 is 
formed with flanged portions 36 and 37 to 
contact with the continuous margin defined 
by the portions 28 and 29 of the ribbons, so 
that, when the tank 13 is soldered to the rib 
bons, the various passages 27 communicate 
with the tank, and all of the water is confined. 
It will be understood, from this description, C. 
that the bottom tank 14 is secured and con 
structed in a similar manner, and hence ex 
press description of this tank need not be 
made. - - - 

In the practice of making a perfectly rec 
tangular tank, or one having straight side 
walls and plane top and bottom wallis, the as 
sembling procedure is comparatively simple. 
The layers of ribbon, each of equal length, are 
placed within an open frame and compressed. 3. 
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or clamped together by screws or other suit 
able means:secured to the frame, so that the 
marginal portions 28 and 29 of the waterpas 
sage ribbons are in continuous contact. This 

& 5 assembly is then dipped, face down, into an 
acid bath and then into; a bath of molten 
solder, which adheres to the marginal por 
:tions of the ribbons, securing them together 
- and sealing the margins against leakage. The 

i:10, core so formed is then secured to the top and 
bottom tanks by applying solder between the 
imarginal portions of the ribbons on the end 
surfaces of the core, and pressing the flanged 
portions 36 and 37 of the-tank thereagainst. 

'15. When the core is of an irregular outline, 
however, different conditions prevail. Thus, 
as indicated in Figs. 1 and 2, if the marginal 
layers of ribbon be of unequal length, clamp 
sing in a frame is not easily effected, as the 

20 

can not be maintained. As the formation of 
'cores of irregular outline is a given condition 
in the automobile industry which the radiator 
manufacture can hot, alter, it follows that 
means must be provided to “finish off the 
core along the marginal portions, or those 
portions where: an irregular contour. is pre 
sented. , ; : . . . . . . ; : . . . . . . . . . . . . . . 

2.80. Heretofore, to effect the necessary result of 
stopping off the water passages which termi 
'nated in the irregular marginal portions, the 
practice has been resorted to of building up 
the irregular corner's portion ... with a 

; :35 triangular. ; blocks or wedge, so that: the 
rectangilar outline could be approximated. 
-This practice resulted to a certain toler 
able: extent, in the ::maintaining of the 
Jayers of ribbon in proper alignment, but 

..:40, it also resulted in: the crushing or distor 
tion of the ribboniends adjacent the wedge. 
iDue to the irregular outline, the ribbons were 
not crushed in a single plane, but rather Were 
left with an irregular surface of random con 

45 figuration, to which no connecting member 
of definite outline or size could be secured. 
Hence it was necessary to fill in the surface 
with solder, which, due to its fluid nature, 
tended to run down into the Water passages, 

50 and over into others intended to be left open, 
and, occasionally, not into those which were 
to be sealed off. This method of finishing off 
the core resulted in considerable uncertainty 
in the quality and efficiency of the product, 

:55, and also reduced the capacity to an undesir 
able extent. Thus, it could not be determined 
for every case how many passages would be so 
crushed, or whether they would be, properly 
sealed, and, because of these deleterious re 

:60 sults and the practical lack of methods for in 
spection, the radiating characteristics of a 
core of given dimensions were unknown. 
Similarly, the sealing off of the marginal 
water lines, reduced the number of available 

85 water lines, and the capacity of the core, for 

I creased. . . . . . . . 

pressure tends to force the layers of ribbon 
in a lateral direction, so that proper spacing . 

given dimensions, was proportionately de 
In order to reclaim the lost capacity, and 

to provide a core of known or predetermined 
and definite characteristics, the present inven 
tion contemplates the provision of shells or 
pockets: which embrace or fit over the mar 
ginal water lines and which are in free com 
munication therewith and with the water 
tanks. : -- - - - . . . . s 

As shown in Figs. 2 and 5, the Outer or mar 
-ginal layers of ribbon terminate at varying 
distances from the top of the core 10, and 
are disposed in stepped relation, so as to pre 
sent an irregular outline whose contour de 
pends upon the contours of the ribbons and 
their relative spacing... The dimensions of 
this outline, when not crushed by the applica 
-tion of wedges, are known. To this po?ition 
of the layers of assembled ribbons is juxta 
posed a hollow shell having open sides, desig 
nated in Fig. 2 generally by the numeral 40. 
This member is formed with imperforate 
front and back walls 41 and 42 (Fig. 4), and 
a curved or sloping imperforatesidewall 43. 
which is designed to continue the slope or 
curvature of the top wall 32 of the tank 13. 
The side wall 43 terminates at its upper por 
tion in a flat flange 44 which is adapted to be 
aligned with the plane of the ends of the lay 
ers of ribbon abutting the bottom of the tank 
13, and to which a flange 45, formed on the 
bottom of the tank, may be soldered. The 
lower extremity of the side wail'43 terminates 
in a similar flange 46 which may be brought 
into contact with a layer of ribbon, such as 
the outer layer of ribbon:47. 1: ...: 

; : The side walls, 41; and 42 : extend, along 
their upper and lower edges, butwardly to 
form flanges. 48 and 49, which are substan 
tially of the same width as the contacting 
portions 28, and 29 of the ribbons 20 and 21. 
With this construction, the shell 40, may be 
positioned into mating relation with the ends 
of the outer layers of ribbon, to engage Snug 
ly there with and to embrace within the open 
bottom of the shell all of the passages which 
terminate in the marginal portion. It will be 
observed that due to the irregular configura 
tion, the shell interlocks with the corruga 
tions in the ribbons, so that the layers are re 
strained from endwise movement when com 
pressed together in a frame preparatory to 
soldering. 1. 

In making the core with the inclusion of 
the shells 40, the layers of ribbon are laid up 
in the frame, with the outer layers terminat 
ing short of the top of the frame or the ends 
of the inner layers. This operation leaves 
the open space into which the shell 40 is 
inserted, to interlock with the marginal Jay 
ers and with the flanges 48 and 49 contacting 
with the corresponding flanged portions of 
the adjacent ribbons. The parts are then 
clamped or compressed within the frame, a 
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small wooden wedge being inserted, if neces 
sary, above the tapered face 43 of the shell to 
fill out the mold. It will be observed that this 
procedure eliminates the possibility of crush 
ing or distorting the ends of the marginal 
ribbons, and that the water passages includ 
led thereby are not sealed, but are left open 
to view through the top portion of the shell. 
The assembled frame, shells, and ribbons are 
then dipped, face downwardly, into a bath 
of acid to a depth equivalent to the width of 
the flanged portions, then into a bath of sol 

: der a corresponding, depth, so that the en 
tire assembly of ribbons and shells are ce 
mented together into a unitary structure. 
The core is then removed from the holding 
frame, and the top and bottom tanks are sub 
sequently secured. . . . r Referring again to Fig. 2, it will be ob 
served that with the complete assembly of 
tanks, shells, and ribbons, water may com 
municate through the marginal passages as 
indicated by the lines of arrows. The shell 
communicates both with the tank and the 
passages, which, according to the present in 
vention, are not merely stopped off, but are 
reclaimed for use...With this construction 
and method of assembly, there is no difficulty 
in inspection, or uncertainty as to capacity, 
as the passageways are open to observation 
after the soldering step. It will be noted 
that the shells are built into, and with the 
honeycomb structure of the core, and that 
the maximum capacity of the core may be 

5 availed of, while still satisfying the technical 
requirements for, cores of designated shape 
and irregular outline. . . . . . . . . . . . . 

It will be understood that throughout the 
foregoing description, reference has been 
made to a single shell built into one corner 
of the core, but that the same methods may 
be employed for building in more than one 
shell, as indicated in Fig. 1, wherein four 
irregular portions are delineated. Similarly, 
it will be understood that the shell may be 
employed in other portions of the radiator 
than in the corners thereof. It is desired, 
therefore, that the foregoing description 
shall be taken as illustrative of the principles 
of the invention as specifically applied in a 
single instance, and that the scope of the in 
vention shall be determined in accordance 
with the following claims. 
What is claimed is: 
1. A radiator comprising a honeycomb 

structure including a plurality of water pas 
sages, a tank in direct communication with 
certain of said passages, and spaced from 
others of said passages, said spaced passages 
presenting an irregular contour, and a hol 
low shell interposed between said tank and 
said spaced passages to provide communica 
tion between said tank and said spaced pas 
sages and formed with marginal portions 

surface with said tank. 
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continuously engaging said tank on one side 
and said irregular contour on the other. 

2. A radiator comprising a core including 
a plurality of water passages and having an 
irregular outline, portions of the perimeter 70 
of said core defining a substantially uniform 
edge, a tank having a mating uniform edge 
secured to said portion of the core for direct 
communication with the water passages 
terminating therein, a shell formed with an 75 
irregular outline corresponding to the out 
line of the irregular portion of the core and 
secured to said core portion and embracing 
the water passages opening therein, said shell 
also being in communication along another: 80 

3. A radiator comprising a core composed 
of a plurality of layers of deformed metal 
contacting along their marginal portions and 
spaced therebetween to form water passages 85 
and formed along a portion of the perimeter 
of the core with an irregular outline, and a 
shell secured" to said irregular portions of 
said layers for communication with the 
water passages embraced thereby, said shell&00 
being formed with outwardly flanged mar 
ginal portions adapted to engage the mar 
ginal portions of the contacting layers of 
deformed metal, said marginal portions of 
the metal and the flanged portion of the shell:95 
being continuously secured to each other. 

4. A radiator comprising a core comprising 
a plurality of layers of deformed metal con 
tacting along their marginal portions and 
spaced therebetween to form water passages, 300 
the layers along the opposité sides of the core 
being of less length than the layers interme 
diate the side portions, said outer layerster 
minating at different distances from the top 
of the core to provide an irregular outline, 105 
said inner layers terminating slibstantially in 
the same upper plane, a top tank disposed 
above said layers and communicating along 
its lower edges with said inner layers and se 
cured thereto, and corner shells disposed in 
open communication with the passages 
formed between the outer layers and the top 
tank, said corner shells being formed with an 
irregular edge for contacting continuously 
with said outer layers, and with an upper edge 
secured to the bottom of the top tank to pro 
vide free communication from said tank to 
said outer water passages. . . . . 

5. A radiator comprising a core including 
a plurality of water passages formed between 
sheets of deformed metal contacting along 
their outer edges, the layers adjacent corners 
of the core being of less length than the lay 
ers therebetween and terminating at varying 
heights, the intermediate layers terminating 
in a continuous surface, a tank secured to the 
layers terminating in the continuous surface 
and formed with an open side for communica 
tion with the passages embraced thereby, cor 
ner shells provided with an irregular surface 
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adapted to mate and interlock with the mar 
ginal layers of the core, said irregular shell 
surface being flanged outwardly and secured 
along the flanged portion to said marginal 
portions of the adjacent layers, said shells 
further being formed with an opposed sur 
face mating with and secured to the tank, 
whereby the marginal water passages are in 
free communication with the tank. 

6. A radiator comprising a core including 
a plurality of water passages, certain of said 
passages terminating in substantially the 
same plane to define a substantially uniform 
edge of the core, certain other of said pas 
sages terminating short of said plane, a shell 
secured adjacent the ends of said other of said 
passages and extending into the plane of ter 
mination of said first mentioned passages, 
said shell being in communication with said 
other of said passages and being open in said 
plane, and a water tank having a substan 
tially uniform edge, extending across said 
shell and said first mentioned passages and 
opening into said shell and first mentioned 
passages whereby water may pass between 
said water tank and all of said passages. 

AUGUST F. HDE. 


