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UNITED STATES 

1890,625 

PATENT OFFICE 

HAROLD N. SHAW, OF MILWAUKEE, WISCONSIN 

RADAOR, 

Application filed July 7, 1930, serial No. 465,873. 
This invention relates to improvements in 

radiators. 
Heretofore, the majority of radiators uti 

lizing heat radiating fins have embodied a cir 
cular or rectangular core with continuous 
fins wound edgewise thereon, or with sep 
arate circular fins positioned in spaced apart 
relation around the core. In either case, the 
fins were radially extending, and the inner or 
core-contacting portions were necessarily of 
less width than the outer portions. Thus 
considerable heat was dissipated before it 
reached the outer portions of the fins, and 
the latter portions were therefore only par 
tially effective for heating purposes. Fur 
thermore, in prior devices the contact be 
tween the fins and the core has been very 
poor. In some cases -shaped fins have been 
utilized, the flanges being soldered to the core 
to secure a better contact. In this type, how 
ever, the fins must be very short, or the core 
or pan will buckle under steam pressure. 

It is one of the nbjects of this invention to 
provide an improved radiator, of the type 
utilizing heat radiating fins, in which said 
fins are formed and secured to the core in a 
novel manner to insure ruggedness of con 
struction, even with thin fins, and to provide 
an efficient contact between the fins and the 

p A further object of this invention is to 
provide a radiator of the type described in 
which the outer edges of the fins are of no 
greater length than the inner or core con 
tacting edges, thus insuring even distribution 
of heat throughout all portions of the fins. 
A more specific object of the invention is 

to provide an improved radiator in which 
the fins are substantially V-shaped, and are 
secured in such a manner within grooves in 
the pan or core that the joint is placed under 
a shearing strain as distinguished from a 
tensile strain. 
A further object of this invention is to pro 

vide a radiator in which the fin grooves on one 
side of the pan cross the grooves on the other 
side at the central portion of the pan, and 
in which said grooves are welded together at 
the crossing points to increase the ability of 
the pan to withstand buckling. 

A further object of the invention is to pro 
vide a radiator in which normal circulation of 
the steam or water in the pan is permitted 
and short circuiting is prevented, to insure 
contact of the heating medium with all por 
tions of the pan surface. 
A further object of this invention is to pro 

vide a radiator in which free air circulation 
is permitted over and around all portions of 
the fins. 
A further object of this invention is to pro 

vide a radiator which is comparatively sim 
ple and inexpensive to manufacture, durable 
in construction, efficient in operation, and 
well adapted for the purpose described. 
With the above and other objects in view, 

the invention consists of the improved radi 
ator, and all its parts and combinations as 
set forth in the claims, and all equivalents 
thereof. 

in the accompanying drawings, in which 
the same reference numerals designate the 
same parts in all of the views: 

Fig. 1 is a side elevation of the improved 
radiator; 

Fig. 2 is an enlarged, fragmentary section 
all view taken on line 2-2 of Fig. 1; 

Fig. 3 is an enlarged, fragmentary section 
all view taken on line 3-3 of Fig. 1; 

Fig. 4 is a view similar to Fig. 2 showing 
a modified form of the invention; 

Fig. 5 is a similar view showing an addi 
tional modification; 

Fig. 6 is a vertical sectional view of a modi- 85 
fied form of radiator of the drum type taken 
on line 6-6 of Fig. 7; and - 

Fig. 7 is a plan view of the form illustrated 
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in Fig. 6. 
Referring to the drawings the pan or core 

10 is formed of two half sections, preferably 
of brass, said sections having edge flanges 
11 which are welded together. Between the 
two sections a steam or water chamber 12 is 
formed. One of the sections is formed at an 
upper corner with an inclined apertured boss 
13 to which a bushing 14 is soldered to pro 
vide an opening for connection with an inlet 
pipe. A similar boss 15 and bushing 16 is 
provided in a lower corner for connection 
with an outlet pipe. 

95 

100 



s 

0 

5 

2 

The sides of the pan are provided with a 
plurality of depressed portions or parallel 
grooves 17 which project inwardly approxi 
mately half of the depth of the pan. The 
grooves on one side of the pan are inclined in 
the opposite direction from the grooves on 
the other side, so that the grooves on the two 
sides cross one another at intermediate points 
as shown in Fig. 3. If desired the grooves 
on the two sides of the pan may be arranged 
to cross each other at more than one point. 

Substantially V-shaped fins 18 preferably 
constructed of copper or brass have grooves 
19 formed near their inner edges. Said edges 
fit within the grooves 17 of the pan, and said 
grooves 17 have projecting ribs 20 which en 
gage the grooves 19 of the fins to lock the in 
ner edges of said fins to the pan, as shown in 
Fig. 2. Solder is also preferably utilized in 
the grooves 17 to additionally secure the edges 
of the fins in place. If desired, the groove 
lock may be omitted, and solder alone uti 
lized as in the modified form shown in Fig. 4. 
Due to the depth of the grooves, there is a 
relatively large contact between the fins and 
the pan to insure proper heat transfer to the 
fins, and furthermore, there is a soldering 
area of substantial size which will withstand 
a maximum shearing strain comparable to 
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the 

the tensile strength of the fins. 
The interlocking grooves 19 and ribs 20 

are preferably intermittent or broken so that 
grooves 19 of the fins can be inserted in 

, the spaces between the ribs 20 and then slid 

6. 

along to bring the grooves into interlocking 
engagement with the respective ribs. With 
the ribs and grooves A inch long and spaced 
Alinch apart, a sliding movement of A inch 
will accomplish the desired locking. 

Points on the grooves 17 of the pan and 
sockets on the fins may be substituted for the 
ribs 20 and grooves 19. These locking points 
and sockets may be formed by a suitable ma 
chine after the fins are in place, but before 
the two halves of the core are assembled. 
At the points where the grooves 17 on the 

two sides of the pan cross one another, the 
grooves are spread out into substantially rec 
tangular form as at 21 (see Fig. 3). The 
fins are also spread back at these points as 
indicated at 22 to permit a spot welder con 
tact. It is ordinarily considered difficult to 
Spot or seam weld brass or copper, but in 
the present invention this is accomplished in 
a novelmanner. A strip of thin material 23, 
which has a relatively high electrical resist 
ance, such as iron, stainless steel, or nickel 
chromium, is placed within the chamber 12 
between the enlarged cross over points of the 
grooves. The welds 24 are produced by heat 
developed in the intermediate material, said heat penetrating through the brass side por 
tions. Thus, the grooves at the cross over 
points are effectively welded together to in 
crease the ability of the pan core to with 
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stand steam pressure without buckling. As 
a further result of the welded cross over 
points of the grooves, the steam or water 
within the chamber 12 is free to pass from 
end to end of the core, at the top and bottom 
thereof, but not at the center where the 
grooves cross. This insures free steam or 
water passage, but prevents short circuiting, 
as the center of the pan is open only to ver 
tical movement of the fluid. 
While the inclined cross over grooves are 

the preferred construction, due to the above 
pointed out advantages, a fairly efficient con 
struction is possible without the cross over 
feature. It is therefore not desired to be 
limited to this particular form as the grooves 
and fins on the two sides of the pan may be ar 
ranged parallel to one another, limiting the 
path for the heating fluid to the ends of the 
grooves only. With this construction, the 
grooves may be welded together at one or 
more points or along their entire length where 
high steam pressures are encountered. 

In Fig. 5, a modification is illustrated in 
which the fins are continuous, with the inner 9 
apexes soldered in the grooves. This con 
struction might be desirable from a manu 
facturing standpoint as the continuous fins 
can be produced more economically by auto 
matic machinery than the separate fins. 
In Figs. 6 and 7, a form of the invention 

is illustrated in which a drum type of core 
10' is utilized. The V-fins 18 are arranged 
to extend longitudinally around the circum 

-ference thereof. Said fins taper upwardly 
on the core as shown. The fins have their in 
ner edges soldered to the drum, and are fur 
ther held in position by means of bands 25 
which are driven down over and around the 
fins as shown. The drum is provided with 
upper and lower openings 26 and 27 respec 
tively, to which steam or water pipes 28 may 
be connected. 
In use, the heat in the steam or hot water 

within the core is transferred to the walls of 
said core, and is then conducted to the fins. 
Air circulating around the radiator will 
sweep the outer surface of said fins, and will 
pass through the triangular openings formed 
between the fins and the core, thereby becom 
ing heated. Due to the shape of the fins, a 
large heating surface is Ete and very 
efficient results are produced with only a 
small percentage of the cross section of the 
air path obstructed by the radiator. 
Although the invention is more particular 

ly adapted for heating purposes, it may read 
ily be utilized for refrigerating, drying, air 
condensing and ventilating. 
Only two forms of drum have been shown, 

but it is obvious that the particular shape of 
this member may be varied and that other 
changes and modifications may be made in 
the construction without departing from the 
spirit of the invention. 
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It is further to be understood that the ex 
pression “substantially V-shaped' as used in 
the claims covers fins which are constructed in 
any similar manner so as to provide outward 
ly extending return bends. 
From the above description it may readily 

be seen that the improved radiator is very 
strong and efficient in construction, due large 
ly to the novel shape of the fins, and to the 
method of firmly securing said fins to the 
core. It may further be seen that the device 
will provide for economical heating, and 
may be installed in relatively small size, in 
conspicuous units, because of the large area 
of heat radiating surface provided by the 
novel type of fins. 
What I claim is: 
1. A radiator comprising a core adapted 

to receive a heating fluid, substantially V 
shaped fins projecting from said core, said 
fins being adapted to conduct heat from said 
core and to transfer the same to the surround 
ing air, said core being formed with grooves 
therein for receiving the edges of said fins, 

25 locking means in connection with said 
grooves, and complementary locking means 
in connection with the fins. 

2. A radiator comprising a pan-like core 
having a plurality of grooves inclined in one 
direction on one side thereof and having a 
plurality of grooves inclined in the opposite 
direction on the other side, the rear of said 
grooves on the two sides crossing one another 
within the core, means for securing said 

&S grooves to one another at the cross over 
points, and fins projecting outwardly from 
said grooves. 

3. A radiator comprising a pan-like core 
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having a plurality of grooves inclined in one 
8 direction on one side thereof and having a 

plurality of grooves inclined in the opposite 
direction on the other side, the rear of said 
grooves on the two sides crossing one another 
within the core, means for securing said 
grooves to one another at the cross over 
points, and substantially V-shaped fins pro 
jecting outwardly from said grooves. 

4. A radiator comprising a pan-like core 
having a plurality of grooves inclined in one 
direction on one side thereof and having a 
plurality of grooves inclined in the opposite 
direction on the other side, the rear of said 
grooves on the two sides crossing one another 
within the core, said grooves being welded to 
projecting outwardly from said grooves. 

5. A radiator comprising a pan-like core 
having a plurality of grooves inclined in one 
direction on one side thereof and having a 
plurality of grooves inclined in the opposite 
direction on the other side thereof, the rear 
of said grooves on the two sides crossing one 
another within the core, a strip of thin ma 
terial having a relatively high electrical re 
sistance within the core extending between 
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one another at the cross over points, and fins 

3 

the cross overpoints of the grooves, said cross 
over points being welded thereto, and fins 
projecting outwardly from said grooves on 
each side of the pan. 

6. A radiator comprising a pan-like core 
having a plurality of grooves inclined in one 
direction on one side thereof and having a 
plurality of grooves inclined in the opposite 
direction on the other side thereof, the rear 
of said grooves on the two sides crossing one 
another within the core, said grooves being 
enlarged at the cross over points, a strip of 
thin material having a relatively high elec 
trical resistance within the core extending be 
tween the cross over points of the grooves. 
said cross over points being welded thereto, 
and fins projecting outwardly from said 
grooves on each side of the pan. . 

7. A radiator comprising a pan-like core 
having a plurality of grooves inclined in one 
direction on one side thereof and having a 
plurality of grooves inclined in the opposite 
direction on the other side thereof, the rear 
of said grooves on the two sides crossing one 
another within the core, said grooves being 
enlarged at the cross over points, a strip 
of thin material having a relatively high elec 
trical resistance within the core extending be 
tween the cross over points of the grooves. 
said cross over points being welded thereto. 9 
and fins projecting outwardly from said 
grooves on each side of the pan, the edges 
of said fins being spread back at the enlarged 
portions of the grooves. 

8. A radiator comprising a core adapted to 
receive a heating fluid, said core having 
grooves formed therein, and said grooves 
having inwardly projecting ribs, and fins 
projecting from said grooves, the inner edges 
of said fins being formed with grooves for 
inter-locking engagement with the ribs in 
the grooves of the pan. 

9. A radiator comprising a core adapted to 
receive a heating fluid, said core having 
grooves formed therein, and said grooves 
having inwardly projecting ribs, and sub 
stantially V-shaped fins projecting from said 
grooves, the inner edges of said fins being 
formed with grooves for interlocking en 
gagement with the ribs in the grooves of 
the pan. 

10. A radiator comprising a core adapted 
to receive a heating fluid, fins projecting from 
said core for conducting heat therefrom, said 
core having fluid inlet and outlet openings 
therein, and fittings for said openings which 
are positioned so as to incline outwardly 
away from the fins. 

11. A radiator comprising a core adapted 
to receive a heating fluid, said core having a 
plurality of grooves therein, heat transfer 
ring fins each having an edge positioned with 
in one of said grooves, and a soldered joint 
between a portion of the side of each fin ad 
jacent the inner edge thereof and a side of 130, 
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the groove, said joint being thereby under 
shearing stress when the core is under pres 
Sle. 

12. A radiator comprising a pan-like core 
having a plurality of grooves on each side 
thereof which project inwardly toward one 
another within the core, means for securing 
the rear of said grooves on the two sides of 
the pan to one another, and fins projecting 
outwardly from the grooves. 

13. A radiator comprising a corrugated 
core, heat transferring fins having ridges po 
sitionable within the corrugations of said 
core, locking means in connection with the 
corrugations of the core, and complementary 
locking means in connection with the fins 
which are brought into engaging position by 
a sliding movement of the fins within the cor 
rugations of the core. 

14. In a radiator having a pan-like core 
for receiving a heating fluid, means within 
said core for obstructing horizontal flow of 
fluid through an intermediate portion there 
of to prevent said fluid from short-circuiting 
during its circulation through the core. 

15. A radiator comprising a core adapted 
to receive a heating fluid, substantially V 
shaped fins projecting from said core, said 
fins being adapted to conduct heat from said 
core and to transfer the same to the surround 
ing air, said core being formed with substan 
tially V-shaped grooves with the sides of each 
groove diverging outwardly to provide a V 
shaped opening between said sides, each 
groove being therefore capable of reception 
of the inner portions of the converging sides 
of two V-shaped fins, and means for secur 
ing said sides of the fins within the grooves 
and adjacent the sides thereof. 

16. A radiator comprising a core adapted 
to receive a heating fluid, fins projecting from 
said core, said fins being adapted to conduct 
heat from the core and to transfer the same 
to the surrounding air, said core being formed 
with grooves therein for receiving the edges 
of said fins, locking means in connection with 
said grooves, and complementary locking 
means in connection with the fins. 
In testimony whereof I affix my signature. 

HAROLD.N. SHAW. 


