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14 Claims. 
This invention relates to radiators or heat ex 

changers, and particularly to radiators of the tu 
bular type. 
An object of the invention is to provide a 

5 radiator with passages for a circulating cooling 
medium in which the velocity of the medium is 
maintained substantially uniform throughout the 
radiator passages. 
Another object of the invention is to provide a 

radiator in which a liquid is directed through a 
maze of paSSages, certain of which are of greater 
width or cross section than the others, the 
larger passages being adapted to receive the liq 
luid from a plurality of smaller passages. 
Another object of the invention is to provide 

a tubular radiator in which the tubes in their 
assembled relation provide passages of unequal 
CrOSS Section graduated in accordance with the 
quantity of liquid flowing therethrough. 
Another object of the invention is to provide a 

radiator with a plurality of tube assemblies which 
are connected at their ends and separated inter 
mediate their ends by baffles which direct the 
cooling fluid in a plurality of directions through 
the radiator. 
Another object of the invention is to provide 

a radiator with the inlet and outlet connections 
on the same side of the radiator, the liquid be 
ing prevented from passing directly from the in 
let to the outlet without passing through the 
cooling portion of the radiator. 
A feature of the invention relates to the con 

struction of the tubes, which are preferably ex 
panded at their ends and so shaped as to be 
Spaced apart in unequal distances measured on 
coordinate axes. . 

In a desirable embodiment of the invention 
the tubes are elliptical or lozenge shape through 
Out their body portions and have expanded polyg 
onal ends of symmetrical form but have sides of 
unequal length. The general shape of the pre 
ferred form of expanded end may be described 
as an irregular polygonal opening, symmetrical 
about coordinate axes, the narrow portions acting 
as Spacers to increase the distance between tubes 
in One direction. The expanded ends are also 
preferably characterized by having flared and 
unflared sides which, in the assembled relation, 
cooperate to produce the unequal spacing above 
described, *... . 
Other objects and features of the invention 

will be apparent from the following description, 
in connection with which a preferred embodiment 
of the invention has been illustrated in the ac 

is companying drawings, in which: 
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(C. 257-128) 
Fig. 1 is a somewhat diagrammatic front ele 

vation of a radiator constructed according to 
the invention; Fig. 2 is a longitudinal view partly in section 
showing a group of assembled tubes; 

Fig. 3 is an enlarged end view of a group of 
assembled tubes similar to that shown in Fig. 2; 

Fig. 4 is an enlarged sectional view taken along 
the line 4-4 of Fig. 2; 

Fig. 5 is an enlarged sectional view of One end 10 
of a single tube taken along the line 5-5 of Fig. 2; 

Fig. 6 is a sectional view taken along the line 
6-6 of Fig. 2; . . . 

Fig. 7 is a sectional view taken along the line 
7-7 of Fig.2 showing the relation of the spacers 15 
which act as stops to limit displacement of the 
tubes intermediate their ends; and, 

Fig. 8 is a view of a slightly different form of 
the invention. 
The radiator is preferably constructed of a 20 

number of individual tubes 10 having elliptical 
or lozenge shaped body portions 11 and irregular 
polygonal expanded ends 12, the tubes being 
assembled as shown in Figs. 1 and 3 and 4 where 
by fluid passages 13 and 14 are provided around 2 
the body portion of the tubes and which are in 
terconnected at the top and bottom of the radia 
tor assembly by tanks or conduits 15 and 16 hav 
ing their outer walls connected by plates 20. If 
desired, a removable clean-out plug 17 may be 80 
provided in the bottom tank 16. 
The radiator is preferably divided into a plu 

rality of cooling assemblies 18, 19, and 21: which 
are separated from each other by baffles 22 and 
23 which extend from the top of tank 15 down 35 
to the lower part of the tube assembly, care 
being taken to have the baffles spaced from the 
bottom wall of tank 16, whereby the fluid may 
flow around the lower end of the battle from one 
cooling assembly to the other. Inlet and outlet 40 
connections 26 and 27 respectively are secured to 
the upper tank 15, but it is realized that the loca 
tion of the inlet and outlet connections may be . 
placed upon the bottom tank 16, in which case the 
baffles will be reversed and will extend to the 45 
bottom of tank 16. and be cut off at the top 
portion of the cooling tube assembly. 
In the form shown in Fig. 1, two inlet con 

nections 26 are provided through which the liquid 
flows downwardly in cooling assemblies 18 and 50 
21 to the lower tank 16 and around the baffles 
22 and 23, and from thence upwardly to the cen 
ter portion of the radiator 19, and from thence 
through outlet 27 to the source of supply (not 
shown). 
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2. 
It is obvious that only two sections may be used, 

in which case only one inlet is needed, and the 
radiator may be equally divided as to downward 
and upward flow. 

It may be noted by an inspection of Fig. 4 that 
the passages between the tubes are of X form 
and that passages 13 receive the flow from a pair. 
of passages 14 and, therefore, the passage 13 
should be substantially twice the capacity of pas 
Sages 14 in order to provide a uniform flow 
throughout the radiator. This arrangement is 
obtained in the present and preferred construc 
tion by a novel form of expanded end 12 which 
has the general shape shown symmetrical about 
coordinate axes or, in other words, has the form 
of an irregular polygon, certain sides of which 
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form projections on opposite sides of the larger 
central portion. The construction of a preferred 
expanded end is clearly shown in Fig. 5, which 
is in the form of a twelve sided polygon, the sides 
28 of which are flared outwardly from the body 
portion 11 of the tube and adapted to contact 
similar flared sides of adjacent tubes. The sides 
29 are unflared and normally in a plane tangent 
to the sides of the body portion 11. Sides 31 
and 32 are formed and project Outwardly from the 
body portion 11 to form spacing projections, and 
sides 31 are preferably one-half the length of sides 
29 whereby, in the assembled relation, the spaces 
around the expanded ends are completely filled 
and the tubes may be secured in their assembled 
relation by soldering or other suitable means. If 
desired, only a single projection may be used, as 
shown in Fig. 8, in which case the elongated sides 
30 are made the same length as sides 29. 

It will be noted in the radiator assembly as 
shown in Fig. 3 that the sides 28 nave their flared 
portions 33 in contact with a corresponding flared 
portion 33 of an adjacent tube and that the space 
between the unflared sides 29 is occupied by the 
projections formed by the unflared sides 31 and 
32, and that, as sides 31 are one-half the length 
of sides 29, the sides 32 are in abutting relation 
and the projections so space the tubes that the 
passages 12 are substantially twice the width of 
paSSages 13. 

Enlargements or spacers 36 are preferably se 
cured to tubes 10 at points intermediate their 
ends, which enlargements in the embodiment 
shown tie of athstaitially the same form as the 
expanded ends 12, but the sides 37 which form 
the projections are somewhat shorter than the 
sides 3i, whereby the tubes are unsupported in 
tfirmediate their ends for ordinary positions, but 
the projections will act as a stop to prevent dis 
tortion of the tubes beyond a predetermined 
amount measured by the clearance between ad 
jacent projections. If desired, the sides 37 may 
be of the same length as sides 31, in which case 
the tubes will be supported intermediate their 
ends in the nominal assembled relation, but it is 
preferred to give a slight spacing, as indicated 
in Fig. 7, to permit a free circulation of fluid 
around the enlargements as well as the tubes and 
to allow for expansion thereof. 
While a preferred embodiment of the inven 

tion has been illustrated and described, it is un 
derstood that this showing and description are 
illustrative only and that this invention is not 
regarded as limited to the form shown and de 
scribed, or otherwise, except by the terms of 
the following claims. 
What is claimed is: 
1. A radiator comprising a plurality of ellipti 

cal tubes, the end portions of 2Ed taces being 

1,998,095 
expanded and formed into a symmetrical irreg 
ular polygonal shape having two opposite par 
allel sides of the same width as the narrow diam 
eter of the ellipse and provided with spacing 
projections, said tubes being sealed at their end 
portions to enclose a fluid space. 

2. A radiator comprising a plurality of tubes 
having their body portions symmetrical in cross 
Section about coordinate axes, said tubes having 
their ends expanded in a polygonal shape with 
certain of the sides being flared, and at least 
two sides being unflared, said flared sides of ad 
jacent tubes being contiguous, said tube ends hav 
ing means thereon for filling the space between 
the unflared sides of other adjacent tubes, and 
Said tubes having their end portions sealed to 
enclose a fluid space. 

3. A radiator comprising a plurality of tubes 
having their body portions symmetrical in cross 
Section about coordinate axes, said tubes having 
their ends expanded in a polygonal shape with 
Certain . Of the sides being flared, and at least 
two sides being unflared, said flared sides of ad 
jacent tubes being contiguous, said tube ends 
having projections for filling the space between 
the unflared sides of adjacent tubes, and said 
tubes having their end portions sealed to en 
close a fluid space. 

4. A radiator comprising a plurality of sub 
stantially elliptical shaped tubes forming com 
bined and divided liquid spaces therebetween, 
Said tubes being arranged to have the combined 
space of substantially twice the width of the di 
vided Space, said tubes having expanded ends for 
permanently securing the tubes in position, said 
ends having flared sides, unflared sides and pro 
jections, said expanded ends cooperating to de 
fine the divided space, and said projections co 
operating with the unflared sides of other tubes 
to define the combined space. 

5. A radiator comprising a plurality of Sub 
stantially elliptical shaped tubes forming con 
bined and divided liquid spaces therebetween, 
said tubes being arranged to have the combined 
space of substantially twice the width of the di 
vided space, said tubes having expanded ends 
for permanently securing the tubes in position, 
said ends having flared sides, unflared sides and 
projections, said flared ends cooperating to de 
fine the divided space, and said projections co 
operating with the unflared sides to define the 
combined space, said expanded ends being in the 
shape of an irregular ?ygon symmetrical 
about coordinate axes. 

6. A tube for a radiator having a ceiliral acr" 
tion and an expanded end portion in the form 
of a polygon having flared and unflared sides, 
and a projection. 

7. A radiator comprising an assembly of tubes, 
the end portions of each tube being expanded to 
an irregular polygonal shape, said tubes being 
arranged to space the body portions unequally 
about coordinate axes and to have their sides 
abut the sides of adjacent tubes in sealing rela 
tion, and means for limiting movement of the 
tubes intermediate their ends. 

8. A radiator comprising a plurality of tubes, 
said tubes having expanded ends in the form of 
an irregular polygon for providing a fluid space 
between the bodies of the tubes, said polygon 
having flared and unflared sides and spacing 
projections, the adjacent unflared sides of one 
pair of tubes being contiguous to the spacing 
projections of another pair of tubes. 

9. A radiator comprising a plurality of tubes, 
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said tubes having expanded ends in the form of 
an irregular polygon for providing a fluid space 
between the bodies of the tubes, said polygon 
having flared and unflared sides and spacing 
projections, the adjacent unflared sides of one 
pair of tubes being contiguous to the projections 
of another pair of tubes, the projections of the 
second pair being one-half the length of the 
contiguous unflared sides of the first pair and 
filling the space therebetween. 

10. A radiator comprising an assembly of tubes, 
the end portions of said tubes being expanded 
and formed into polysided figures comprising 
flaring and unflaring sides with the flaring sides 
of adjacent tubes abutting each other and means 
for spacing the unflaring sides of adjacent tubes 
from each other to cause the body portions of 
the tubes to be spaced unequally about co-or 
dinate axes. 

11. A radiator comprising a nest of tubes, the 
end portions of said tubes being expanded to 
form an irregular polygon, said expanded por 
tions including a projection for laterally spacing 
tubes adjacent thereto, and means for sealing 
the contiguous portions of the ends of adjacent 
tubes, whereby a liquid space is formed between 
the body portions thereof. 

3 
12. A radiator comprising a nest of tubes hav 

ing expanded ends, the Ordinates of the expand 
ed end portions of said tubes, measured from 
a central horizontal axis, being greater than 
corresponding ordinates of the body portions 
thereof, said axis being equal for all portions of 
said tubes, and said expanded end portions be 
ing adapted to space tubes adjacent thereto, and 
means for sealing the contiguous sides of said 
end portions, whereby a fluid space is formed 
between the body portions of said tubes. 

13. A radiator comprising a nest of tubes hav 
ing expanded end portions, One of the coor 
dinate axes of said end portions being equal to 
the corresponding axis of the body portions of 
said tubes, said expanded portions being adapt 
ed to space tubes adjacent thereto with respect 
to said axes, and means for Sealing the con 
tiguous sides of said end portions, whereby a 
fluid space is formed between said body portions. 

14. In a radiator of the character set forth in 
claim 10 wherein each tube carries means pro 
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jecting between two adjacent tubes for the pur 
pose set forth. ALBERTS, HENRICH. 25 


