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'UNITED STATES

. MIGUEL CHAVARA AND IGNACIO CHURKRUCA, OF MADRID, SPAIN

PATENT OFFICE

RADIATOR

Applidation filed March 22, 1928. . Sérial No. 263,834.

This invention ' relates te improvements

in the construction of radiators of the type
‘ordinarily employed in conjunction with the
cooling systems of internal combustion en-

- 5" gines. . ’
The invention has for its object to provide

an arrangement of this character in which

the tubular parts for conducting the water

or other cooling medium are connected with

10 the cooling fins in such manner that these

parts are permanently held in position with-
out the use of solder. L

A further object of the invention is the

 provision of a radiator construction in which-
15 the parts which are preferably formed of

sheet metal and constitute the walls of the
passage for the cooling medium are. formed
with corrugations in which the edges of the
cooling fins are located, such portions of
20 the corrugations being subsequently bent
- first in one direction and then in another to
provide an interlock: between the fin parts
and the wall parts. ‘ C

In the accompanying drawings wherein an
approved embodiment of the invention is

-illugtrated :

Tig. 1is a detail section through a portion
of a radiator constructed in accordance with
the invention and showing the various.steps
followed in joining the wall members with
the fin members. o

Fig. 2 is a perspective view showing one
wall member with a plurality of fins inserted

“in the corrugations thereof, prior to the fold-
ing or bending of the corrugations.
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Fig. 8 is a view similar to Fig. 2 showing

the corrugations following the folding or
bending thereof, ] i R

Fig. 4 is a diagrammatic view of two
opposed wall members, shown in edge ele-
vation, and one of the fins, shown in plan
view, the several parts being shown prior
to assembly. .- ¢ ' ‘

Fig.5is a seictlon‘al‘view through one type

40

invention applied thereto in which a single
passage for the liquid cooling medium is
provided. S : - ,
-~ Fig. 6 is an enlarged perspective view of

plurality of sectiong: shown in Fig. 8 ar-

: tively held against withdrawal.: Uninten-
5 of radiator showing one embodiment of the

' a portion of a radiator constructed in-ac-- -

cordance with the arrangement shown in .~ -

. Rig. 7is a diagrammatic edge elevation of -

a- complete: radiator’ section construeted  in

accordarice with the arrangement illustrated -
Fig. 8 isa diagrammatic perspective view

of the arrangément shown in Fig. 7.0 -7 1
TFig. 9 is-a diagrammatic perspective of a -

-

‘Ts

ranged ‘side-by side to provide the passages
for the liquid cooling medium therebetween. -
Referring ‘to the drawings in detail the
simerals 5 indicate sheets of meétal which,"
in'the finished radiator, constitute the walls
of' the passage for conducting the water:or
other -liguid - cooling: medium. ~ The ' wall ~
memnibers 5 are provided with a plurality of
spaced parallel folds or corrugations 6, the -
corrupations of each plate being arranged %o
equidistant so that when two plates are ar-

&5

“ranged side by side, as shown in Fig. 1; with

the corrugations projecting outwardly, chan-
nels “are' provided by tlie corrugations.1n

which the fins 7 ate seated. The preliminary g5 . =

insertion -of the fing is shown at the extreme

top ‘of Fig. 1 and-in the partially assembled
radjator section in Fig. 2. ... Lol
Tollowitig the insertion of the fins‘in the - -
corrugations, the-end portions D of the lat: s
ter are folded inwardly through. the posi= - -

w

tions A B and C, Fig. 1y in oné direction
into facial abutment with the wall plate'5.

and the medial portions Er of the corruga-
tions' are folded ‘1h the  opposite ‘direction

65
into-facial abutment with the wall plate as -

“clearly shown in Fig. 8. The opposite bend- .

ing of the corrugations 5 with the fins' 7 in>
serted therein provides a ‘fluid-tight joint
between thesé portions and due to the lateral
bend at the edges of the fins produced. when

folding: the corrugations 6. into facial abut-

ment: with the wall plate, the fins are ‘effec-

tional ‘displacement - of the fins-is further 65

prevented .due to the twisting of the mate-

‘rial-of the fin produced at-the points. C

where the:directionof the bending of the.

corrugations 6 isreversed. = . . s
The walls and fins constructed and assem- 300
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~ bled in accordance with the 1nvent10n may

be employed in connection with radiators

_-either of the type shown in Fig. 5 or the

102
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~ honeycomb type shown in Fig. 9. In: the
- construction of the radiator shown in Fig. 5,
" two wall members 5 with the fins 7 secured

in position thereon as shown in Fig. 3 are

-arranged-side by side in spaced relation S0

as to provide a water space ¢ therebetween

and the wall members may be bent into the
form shown in Fig. 5 so-as to. provide a cir-

cuituous passage for the water and thereby

better Utlhze the space available for the radi--

ation of heat. The water may enter at the
point R and followmg the passage ¢ passes
olit at-the point S, -

A tadiator constructed. in accordance ‘with

- this embodiment of the invention provides a

" cireuitous ‘passage for the liquid. cooling
‘medium and the fins 7 radiating from the -

20

walls of the liquid passage produce a highly
efficient radiation of the heat.
“In the embodiment of the invention shown

in Figs. 7-9 the radiator is assembled in sec-

o5

30

38

40

tions. of the type shown in'Fig. 7. - Fach sec-
tion is composed of two opposed wall plates
5 joined by the fins 7, as shown in detail in

"Fig. 1, and thereafter the radiator sections

are armnged side by side in spaced relation
to plovide the passages ¢ therebetween for
the cooling' medium. It will be understood
that the spaces between the wall members 5
i which.
passage of air.

“A radiator constructed in accordance with
the invention provides a highly efficient ar-

fluid at the joints between the radiator walls
and the fins without the use of solder and

—11Le sealing materials.

Havmrr now fully described and ascer-
tained the nature of our invention What we

- claimis:

50 .

material having folds therein presenting a-

B8

60.

1. In a radiator structure, a Wall of- sheet

‘material having folds therein presenting a
~series of .corrugations, fin members inserted

1,833,085

the corrugatlons _belng folded laterally back

upon the wall,

4. Tn a radiator structure, opposed walls

forming portions of passages for cooling

‘medium and fing connecting said walls and

forming spaces therebetween for the passage
of air, said walls having-folds therein pre-

70 .

sentmcr corrugations receiving said. fins, the '

corruo'atlons being folded laterally first in

cne d]rectlon and then in the other with the

75

fins inserted therein: to' prevent dlsplacement :

of the latter.

“In testimony whereof we have signed our,
~names to this- specification.

~ MIGUEL CHAVARA.
- TGNACIO CHURRUCGA.

e
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the fins' 7 -are located are for the

‘rangement preventing leakage of the cooling: -

©in 'said corrugations, the corrugations being. -
~bent back. upon the body of the wall to lock
“the fins in position and provide a fluid- tlght

joint between the wall and fing:

2. In a radiator structure, a wall of sheet -

serles Of corruvatmns fin members. inserted

~ in said corruoatlons each corrugation belntr

bent laterally first in one direction and then

“in-the other upon the body of the wall to. - k
lock the fin associated therewith in position
-and ‘to” provide a fluid- tlght ]omt between

sald fin and the wall:

3. In a radiator btructme, oposed Wallsf"

’,formlng portions of passages for cooling me-

~dium “and fins connecting said walls and

foriming spaces therebetween for the passage

- of air, “said walls having- folds therein pre-
'sentlng corrugatlons recelvmfr said ﬁns and
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