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UNITED STATES PATENT OFFICE. 
ARTHUR. B. MODINE, OF RACINE, wisconsIN. 

RADIATOR CONSTRUCTION, 
Application filed September 25, 1925. Serial No. 58,540. 

My invention relates to radiators, and par 
ticularly to radiators of the type which may be advantageously employed in automobiles, 
aeroplanes and the like. . 
The invention has among its other objects 

the production of devices of the kind de 
scribed which are durable, efficient and satis factory for use wherever, found applicable. 
Aparticular object of the invention is to pro 
vide improved radiator construction which 
will insure that substantially all of the air 
passing through the radiator will come in con 
tact with the water tubes. Many other objects and advantages of the 
construction herein shown and described will 
be obvious to those skilled in the art from the 
disclosure herein given. 
To this end my invention consists in the 

novel construction, arrangement and combi 
nation of parts herein shown and described, 
and more particularly pointed out in the 
claims. 
In the drawings, wherein like reference 

characters indicate like or corresponding 
parts: . . 

Fig. 1 is a fragmentally section through a 
radiator embodying my invention; 
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Fig. 2 is a section taken online 2-2 of 
Fig. 1: 

Fig. 3 is a section taken on line 3-3 of 
Fig. 1; 

Fig. 4 is a fragmentary section which cort 
responds to the section shown in Fig. 1, and 

: illustrates another form of the invention; 
Fig. 5 is a section taken on line 5-5 of 

Fig. 4; 
Fig. 6 is a fragmentary section taken 

through a radiator embodying another form 
of the invention; 

Fig. 7 is a section taken on line 7-7 of 
Fig. 6; 
; Fig. 8 is a fragmentary section taken 
through a radiator embodying another form 
of the invention; 

Fig. 9 is a section taken on line 9-9 of 
Fig. 8; 

Fig. 10 is a section taken on line 10-10 
of Fig. 8. 

Referring for the present to Figs. 1 to 3, in 
clusive, the reference characters 10 and 11 
designate tubes and plates, respectively, 
which, when assembled, form a radiator em 
bodying the invention. The tubes 10 are 
preferably of elongated cross-section and are 
provided with rounded rear and front edges 

12, the sides of the tubes beingflattened as at 13. 
The plates 11 are bent or folded to provide a 
plurality of braces or struts 14 extending sub 
stantially at right angles to the tubes 10 to 
Provide a plurality of diagonal braces or 
struts 15, the braces or struts 14 and 15 form 
ing apices 16 to which the tubes 10 are sol 
dered or otherwise secured. The diagonal baces, or struts 15 are stamped to provide a 
plurality of lips 19 and 20. The lips 19 are 
formed on the undersides of the struts 15 and 
point toward either the rear or the front of 
the radiator. The lips 20 are formed on the 
upper surfaces of the struts 15 and point 
either toward the front or the rear of the 
radiator. Obviously, the lips 19 and 20 will 
not impede the air passing through the radia 
tor to any great extent but will cause substan 
tially all of the air to come in contact with 
the tubes 10 or plates 11. It is, of course, un 
derstood that the tubes 10 form water pas 
Sages of the radiator. Each lip 19 and 20 is 
so formed that it will cause air passing 
through the radiator to pass from one side of 
the strut 15 to the other side thereof. This 
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construction insures that the air will flow . 
back and forth between the water tubes so 
that substantially all of the air may withdraw 
heat from the tubes. 
The tubes 10 are preferably soldered to the 

plates 11 by practising my improved method 
more fully described in my copending appli 
cation Serial No. 58,542, filed September 25, 
1925, the plates 11 being first coated with any 
suitable substance to which solder will not 
adhere. This coating is removed from the 
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apices 16 by means of a wire brush or the like 
and the tubes and plates are then held in their 
assembled positions by any suitable tempo 
rary means (not shown) and are dipped a 
short distance into a bath of fused solder so 
that the solder willflow along the apices 16 to 
solder them to the adjacent surfaces of the 
tubes 10. The solder flows along the apicés 
because of capillary attraction but does not 
adhere to the coated surfaces of the plates, 
nor does it tend to spread itself over those 
portions of the tubes disposed intermediate 
the apices 16. 

In Figs. 4 and 5, Ihave illustrated another 
form of the invention embodied in a radiator 
comprising water tubes 10, which are sub 
stantially identical with the aforementioned 
water tubes 10. The water tubes 10 are sol 
dered to apices 16 formed upon plates 11, 
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which resemble the aforementioned plates 11, 
the plates 11 being folded or bent to provide 
a plurality of strut members 15 extending 

The strut members 15 
are stamped to provide a plurality of lips 19 
and 20, which face toward the front of the 
radiator. The lips 20 project from the up 
er sides of the strut members 15 and the 
ips 19 project from the lower sides thereof. 
The lips 19 and 20 function in a manner. 
which is similar to that in which the afore 
mentioned lips 19 and 20 function. It will be 
noted that the lips 19 are laterally spaced 
with respect to the lips 20. 

Figs. 6 and 7 illustrate another form of the 
invention comprising tubes 10 and plates 
11 formed in the same manner as the tibes 
10 and plates 11, respectively, with the ex 
ception that the plates 11 are provided with 
only two lips 19 and 20 which are spaced 
laterally with respect to each other. 
In Figs. 8, 9 and 10, I have shown still an 

other form of the invention embodied in a 
radiator comprising tubes 10° which are sub 
stantially identical with the aforementioned 
tubes 10, the tubes 10° are held in spaced re 
lation and secured to each other by plates 11°, 
which are folded or bent to provide a plurali 
ty of braces or struts 14° and 15° intermediate 
the tubes 10. Struck up from each strut 15°. 
are a plurality of blades 20° which are twisted 
in such manner that they form a complete 
turn between the front of the radiator and 
the rear thereof. The blades 20° will, of 

5 course, set up a turbulence in the air passing 
through the radiator and cause substantially 
all of the air to come in contact with the tubes 
10°. The tubes 10 may be soldered to the 
plates 11 by practising the improved method 
described in the aforementioned co-pending 
application. 
In those forms of the invention illustrated 

in Figs. 1 to 6, inclusive, it will be noted that 
the lips 19, 20, 19, 20, 19 and 20 are lon 
gitudinally arranged with respect to the ra 
diators. The lips do not interfere to any ap 
preciable extent with the passage of air 
through the radiator. However, the air is 
sufficiently deflected as it passes through the 
radiators so that there will be a relatively 
large exchange of heat between the elements 
of radiators and the air. 

Having thus described my invention, it is 
obvious that various immaterial modifica 
tions may be made in the same without de 
parting from the spirit of my invention; 
hence I do not wish to be understood as limit 
ing myself to the exact form, construction, 
arrangement and combination of parts herein 
shown and described, or uses mentioned. 
What I claim as new and desire to secure 

by Letters Patentis: . - 
1. In a radiator, a plurality of substantial ly straight tubes, bent plates having hori 
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zontal portions and inclined portions joining 
opposite ends of said horizontal portions in 
terposed between the tubes for securing them 
to each other in spaced relation, said plates 
being separated from the interior of the tubes 
solely by the thickness of the material from 
which the tubes are constructed, and means 
formed in the inclined portions of the plates 
for causing a turbulence in air passing 
through the radiator to bring the air into ef. 
ficient contacts with the tubes and said plates. 

2. In a radiator, a plurality of substantial ly straight tubes, plates having portions ex 
tending transversely between said tubes in 
terposed between the tubes for securing them 
to each other in spaced relation, each of said 
plates having strut-like portions disposed 
diagonally with respect to the tubes and said 
transverse portions, and passages formed 
through said diagonally disposed portions to 
direct air flowing through the radiator 
against said tubes and said transverse por 
tions. 

3. In a radiator, a plurality of substantial 
ly straight tubes, plates interposed between 
the tubes for securing them to each other in 
spaced relation, said plates being separated 
from the tubes solely by the thickness of the 
material from which the tubes are construct 
ed, each of said plates comprising horizontal 
portions and strut-like portions disposed di 
agonally with respect to the tubes and joining 
opposite ends of said horizontal portions, and 
passages formed through said diagonally dis. 
posed portions to direct air flowing through 
the radiator against said tubes and said 
plates. 

4. In a radiator, a plurality of substantial 
ly straight tubes, plates interposed between 
the tubes for securing them to each other in 
spaced relation, each of said plates compris 
ing transverse portions connected to said 
tubes strut-like portions extending between 
the tubes, and joining said transverse por 
tions, a spiral-shaped member formed in the 
strut-like portions for causing a turbulence 
in air passing through the radiator to bring 
the air into efficient contact with the tubes. 

5. In a radiator, a plurality of substantial 
ly straight tubes, plates interposed between 
the tubes for securing them to each other in 
spaced relation, each of said plates having 
horizontal portions transversely disposed be 
tween said tubes and secured to same, and di 
agonally disposed strut-like portions extend 
ing between said tubes and opposite edges of 
adjacent horizontal portions, a spiral-shaped 
portion formed in each strut-like portion for 
causing a turbulence in air passing through 
the radiator to bring the air into efficient con 
tact with the tubes and said plates. 
In testimony whereof, I have hereunto 

signed my name. 
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