2,018,922

Oct. 29, 1935.

O. C. PALMER

" RADIATOR CONSTRUCTION

2 Sheets—Sheet 1

_ Filed Sept. 9, 1931

z3

3.

- FIG.

A

ATTORNEYS .

ah % oﬁw n%Rﬂ
\ 7 s - W
e 1Y //__..N._w .
J q
2y
- \L7/O.
O A\ /%
N
\ J|\/7/~ m
, \
N \R /@ N




2,018,922

Oct. 29, 1935.

O. C. PALMER
RADIATOR CONSTRUCTION
Filed Sept. 9, 1931

2 Sheets—Sheet 2

/\/Ak
UK

el e )
e

LA
LA

/]

INVENTOR

O.C. PAaLMER
BY QA‘—WZ&Z

ATTORNEYS



10-

15

20

25

30

Patented Oct. 29, 1935

UNITED STATES

2,018,922

PATENT OFFICE

2,018,922
RADIATOR CONSTRUCTION
Oscar C. Palmer, Phoenix, Ariz.
Application September 9, 1931, Serial No. 561,859

4 Claims.

This invention relates to radiator constructions,
and has for an object the provision of an improved
and simplified radiator construction of the type
commonly employed in conjunction with internal
combustion motors.

A more detailed object is to provide a radiator
construction comprising spaced water tube mem-
bers and corrugated fins disposed in the air pas-
‘sages therebetween, so as to divide each air pas-
sage into a plurality of parallel air cells, and in
which the area of contact beiween each fin and
the water tube member on each side thereof is
established at a large number of places, so as to
increase the efficiency of the radiator in conduct-
ing heati from the water flowing through the tubes
to the radiating fins.

Another object is to provide a large number of
cutting edges presented to the air flowing through
the air cells, these cutting edges being formed on
portions of the metal of the fins, each of which is
partially severed from the remainder of the asso-
ciated fin, thereby increasing the efficiency of the
fins in transferring to the air the heat which is
delivered thereto from the water tube members.

A further object is to provide novel and highly
efficient means for interconnecting each of the
two plates of which each water tube member is
composed, thereby assisting materially: in the
process of manufacture of the radiator construc-
tion, and also adding materially to the rigidity of
the completed radiator construction.

A still further object is to provide a radiator

 construction having the above described charac-

teristics, and which is particularly adapted to

- mass production, inasmuch as each of the several

portions thereof may be manufactured by machine
rolling and/or machine stamping at a high rate
of production, and as a result of the interlocking
features of the various elements of the radiator

- whereby they are securely and accurately held in

proper relative position until final soldering.
The Invention possesses other objects and ad-
vantageous features, some of which, with those

‘enumerated, will be set forth in the following de-

scription of the invention’s particular embodi-
ments which are illustrated in the drawings ac-
companying and forming a part of the specifica-
tion.

Referring to the drawings:

Fig. 1 is a perspective view showing a portion
of a radiator construction embodying the prin-
ciples of the present invention.

Fig. 2 is a transverse vertical sectional view, the
plane of section being indicated by the line 22 of
Fig. 1, and the direction of view by the arrows.

face abutment.
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Fig. 3 is a transverse vertical sectional view, the
plane of section being indicated by the line 3—3
of Fig. 1, and the direction of view by the arrows.

Fig. 4 is a view similar to Fig. 1, but showing a
slightly modified form of radiator construction 5
embodying principles of the present invention.

Fig. 5 is a horizontal sectional view, the plane
of section being indicated by the line 5—F5 of Fig. 4
and the direction of view by the arrows.

Fig. 6 iIs a transverse vertical sectional view, the 19
plane of section being indicated by the line 6-—6
of Fig. 4, with the direction of view as indicated.

Fig. 7 is a transverse verticil sectional view, the
plane of section being indicated by the line T—17
of Fig. 4, with the direction of view as indicated. 15

Referring first to that modification of my in-
vention .which is-illustrated upon Figs. 1 to 3 in-
clusive, my improved radiator construction com-
prises a plurality of water tube members, indi-
cated in their entirety at {1, disposed in spaced gq
parallel relationship to define air passages 12
between each adjacent pair of water tube mem-
bers {1, A radiating fin {3 is disposed in.each
of the air passages 12. Bach fin i3 is corrugated
with the corrugations 14 thereof extending trans- o
versely, i. ‘e., perpendicularly with respect to the
longitudinal dimensions of the water tube mem-
bers I1.. Hence, each of the air passages 12 is
divided into a plurality of parallel air cells 16
extending from front to back of the radiator ¢on- 3¢
struction. : -

Each of the water tube members {{ comprises
a pair of plates 1T and i8 arranged in face-to-
Each of the plates 17, I8 ‘is
provided with a plurality of beads 18 extending
longitudinally thereof and projecting from the
outer face of the plate, These beads are formed
by extruding the metal of the plate, with the
result that eachh bead is hollow, thus defining
a channel 21 in the inner face of the plate. &g
The two plates 1T and i8 of each water tube
member |1 are arranged with their channels 21
in registry with each other, with the result that
they cooperate to define water tubes 22 extend-
ing longitudinally of the water tube members {1.

At their upper and lower ends the plates 7
and 18 are bent over into perpendicularity with
the remainder of the plates, thus presenting hor-
izontal flanges 23, each of which is of sufficient
width to engage the outer edge of the flange 23 80
of the proximal plate of the next adjacent water
tube member Il. Preferably, 3 lap joint 24 is
established between these interengaging flanges
23, it being understood that this lap joint is
soldered or otherwise permanently fastened so 88
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h - as to 1nterengage the flanges 28 and thus develop
. a unitary structure composed of a plurality of the

water tube members i1 and the fins-13 arranged}

therebetween. :
- The corrugatlons 14 of each of the ﬁns i3 cor-

.respond - in height, measured perpendlcularly t0 -

the planes of the water tube members i1, to the

' -distance between the water tube members, this

15

" dimension being taken between beads 19, i. e., the -
-distance between the water tube members is con-
“sidered --ag. the greatest distance,. instead of as
the distance between:the tops or outermost por--
" tions of the beads 19. Hence, depressions 31-are
“formed in -each of the transversely extending.
‘erests 32 of the corrugated fins 13. ‘Between the
-depressions 31 tongiies 33 retaining.the original

. shape of the corrugations remain, these tongues

“" peing adapted to-extend into engagement with :
. ‘the associated water tube member |1 between the
‘longitudinally extending-beads 19 thereof. Each'
" of the. depressions. 31 preferably substantially
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corresponds in-length to the width of the bead
I9 which -is to be seated therein.

“The “formation of each depression 3I results
in the provision of an-excess of metal 36 which
is"deflecteéd into the air cell 16 directly opposite

the crest 82 from -which the -excess metal 36

“has been struck. ~This metal 38 extends from orie
“'wall- 3T of the associated air cell 16 to the other
‘wall:88 in a plurahty of planes, as best shown

upon’ Figs. "2 and-3, as-a result’ of the fact that

». it is of: greater length than the distance, meas-
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~ured in a straight line, between the two ends of -

that portion of the fin which is struck. from the
body thereof in forming the depression 31. More-

over, the front and rear ends of each of the sec--
tions 36 ‘'of metal are severed from the remainder . -
of the fin 13, leaving each portion. 36 of excess
“metal connected to the fin only at its ends.- Ac-
cordingly, each portion 36 of. excess metal pre--

sents cutting edges to the air flowing through

‘the.associated air- cell {6, which serve to-mate-
fially increase the efficiency of the radiator in
- disseminating -heat extracted “from the water
flowing through: the water tubes 22, This: results
from the fact that when a stream “of air is.cub.
by a relatively sharp.edge much more “intimate
- “contact between-the flowing air and the metal-
* - is established than-when the air is flowing against -

50

o rounded- edge or flat surface.-: Also, the pres-
ence of the plurality of cutting edges develops a

turbulence in the air streams, causing them. . to
be divided. into a plurality of smaller air:streams .
“which are intertupted in their normally straight

flow from front to back of the radiator construc-

tion, -and thus caused to impinge more- force- .
“fully against the walls 37, 38 of the corrugations:
14 ‘or against. the walls of the water tube mem- -
“bers (1.
‘cause: of the fact that -each air cell 16 is in
“communication = with -those cells  immediately,
thereabove. and therebelow, through the openings

This turbulence is further increased be-

39 which ‘are formed when the portions 36 of

- ‘excess metal are severed along their front and

o
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rear side edges from the remalnder of the asso- .
: ma.ted fin 3. :

~‘Preferably these. lities-of severance whereby the

openings 39 are formed, extend to both sides of-
the associated crest 32, but to. a greater dis- -
‘tance in one wall,. say the wall 37, than in the .
- straight flow of the air streams through the air
“cells, causing the air impinging against their. for~
ward or. leading edges, which,_of.cotirse;.are in--
'chned with respect to the direction of ‘the motion -

other wall 38 of the associated -corrugation  14;
Accordingly, each of the sections :36..which -is
extruded into- each:air cell 16 comprises a:por-
tion 41 disposed in a substantially vertical plane,

and a’ portlon 42 dlsposed in. a substant1a11y hori-
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gontal plane; and on account of the fact that
the entire section 36 lies in a plurality of” blanes,
the cutting ‘edges 43 formed - at the front and

Tear side edges thereof -are disposed in crooked :-
lines.instead of in ‘straight lines, this feature 8
-enhancirig “the. tendency for the cutting edges -

to increase the turbulence within the air streams -
flowing  through the radiator construction. .

-In the construction illustrated upon Figs. 1 to . .-
3 inclusive,- the:extruded sections- 36 .are formed 10
with each-alternate extruded section 36 deflected -
in-the opposite d1rect10n For example, the:ex--

~truded section 36 of any given crest 82 which is

“prox1ma1 to the front of the: radiator construc-
ton: is -deflected upwards from one wall-38 of 16 -
* the corrugation (4 into the-air cell 16 thereabove.
‘The next extruded portion 36 toward the: “after

surface of the radiator construction and of the
same .crest 32 is deflected downwards from the .
opposite wall 37 of the same corrugatlon 14 and 20
into the same air cell 6. Hence, the-air streams

- flowing through the several air cells 16 encounter

cutting edges at many more places, with the re= -

“sult that s greater degree of turbulence and stlll

higher cooling efficiency are-obtained. - o8 -

‘It “will-be ‘observed that in- the modlﬂcatlon
already “described. the -water tubes 22 .are of -
somewhat ‘angular configuration, considered “in.
a transverse plane. However, in:the modifica~

tion illustrated upon Figs. 4-to T inclusive, ‘each 30 :

of -the: beads 51 which projects from the -outer -
surfaces of the plates 52 and 53, ‘whereby. the:
water tube members 58 are defined, is rounded.
in transverse configuration, as best shown. upon:
Fig. 5. In order to establish the greatest amount 35 -
of ‘contact between the radiating fins 56 and the

" water tube members 54, the depressions 5T which'

are formed in each of the crests 58 are-comple- -

“mentarily shaped: This establishes contact be-. :
tween -each bead 51 and the metal of the asso--40.
- ciated fin 56 throughout substantially the entire .-

width of the bead 51, Hence, intimate contact Is

-established- between- the water tube members 54 -

and the radiating fins 56 at the closest possible
location to. the: water which is flowing through 45
the water tubes 59, it being understood that.these

- tubes-59 are deﬁned by -the hollow interior por-’
-tions of-the beads 51 as-in the case of the pre-

viously described modification.
‘In order ‘to ‘provide the rounded. recesses 81, 50

Sit 1§ ‘necessary to form additional depressed por-
‘tions 61 by secondary crimping after the extruded :
.portions 62 have been formed as described here-+ .
inabove in conjunction with the first described

. modlﬁcatlon However, these secondary. depres- 55
sions 61 are formed only at the central portion of.
each depression 57, with the result that the ex-

truded ‘portion 62 is rounded -so’ that the- air

“gtreams flowing- through the various air cells 63 -
‘encounter -'still :another set "of ~obstructions 10 60 -~

their normal straight flow through-the radiator.:
This ‘roundness results from. the fact that the

‘metal extruded when forming the: secondary de- "

pressions 61 is not severed from:the.remainder .-

~.of the fin, and ‘consequently a bump or rounded 05
_ protrusion is-formed upon each extruded section -
- 62,-as W111 best; be. understood by observation of

Fig. 4.
It is- obv1ous, of course; that the beads’ 5I
themselves  offer baffles or obstructions to-the 7o

oi’ the alr thh respect thereto, Yo be swung 15‘ :
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against the air cells and to impinge against the
inclined walls of the associated air cell with addi-
tional force.

Another feature of convenience in my im-
proved radiator construction is the manner of
interconnection of the two plates 52 and 53 de-
fining each of the water tube members 54. A
secondary bead 66 is formed by crimping the
metal of one of the plates, say the plate 52, so
as to extrude the metal from the inner face of
the plate, this bead extending longitudinally of
the plate 52 between adjacent water tube form-
ing beads 5!. A complementary channel 67 is
similarly formed in the opposed plate 53, the bead
66 being seated within the channel 67 so as to
hold the two plates 52 and 53 with the channels
68 presented by the hollow interiors of the beads
§1 in registry with each other, thereby defining
the longitudinally extending water tubes 59. 'The
two plates 52 and 53 are held in face-to-face
engagement by crimping the front and rear edges
of one plate arcund and in tight engagement
with the corresponding edges of the other plate,

as best illustrated upon Fig. 5. 'This crimping,

which is indicated at 7{, holds the plates 52 and
53 together, so as to retain the secondary beads
66 seated within their sockets 67, thereby estab-
lishing a cooperation whereby the plates 52 and
53 are retained accurately and rigidly in proper
relative position until the entire radiator con-
struction is soldered.

It is believed that the method of operation of
the various modifications of my improved radi-
ator construction will be readily understood from
the above description of their constituent parts
by anyone skilled in the art to which the present
invention appertains.

It is to be understood that the details of the
invention as herein disclosed, are subject to
alteration within the spirit or scope of the ap-
pended claims.

I claim:

1. In a radiator construction, a water tube
member comprising a pair of plates arranged
face-to-face and having registering channels in
their inner faces defining water tubes, one of
said plates having a groove formed therein be-
tween and substantially parallel to said chan-
nels, and a ridge on the other plate comple-

3

mentary to and seated within said groove to
hold said plates with their channels in registry.

2. In a radiator construction, a water tube
member comprising a pair of plates arranged
face-to-face and having longitudinally extending
channels in their inner faces defining water tubes,
one of said plates having a longitudinally extend-

-ing groove formed therein between said channels,

and a ridge on the other plate complementary
to and seated within said groove to hold said
plates with their channels in registry.

3. A fin for spacing water tube members of a
radiator, comprising a plate having transverse
corrugations, a portion of the crest of each cor-
rugation being deflected inwards to provide a
section of excess material lying within the con-
cave side of the associated corrugation, and each
of said sections of excess material being severed
from the remainder of said plate along that edge
thereof which is proximal to the front of the
radiator, thereby presenting a cutting edge to
the stream of air flowing through the radiator,
the line of severance of each of said sections ex-
tending from the crest of the associated corruga-
tion into both side walls thereof, but to a greater
distance in one side wall than in the other,
thereby presenting a section which is asymmet~
rical with respect to the associated corrugation,
and adjacent sections in each corrugation being
misalighed with respect to each other.

4. A fin for spacing water tube members of a

. radiator, comprising a plate having transverse

corrugations, a portion of the crest of each of
said corrugations being deflected inwards to pro-
vide a section of excess material lying within the
concave side of the associated corrugation, said
sections of excess material being severed from
the remainder of said plate along their front and
rear edges to present cubting edges to the stream
of air flowing through said radiator, the lines of
severance of each section extending from the
crest of the associated corrugation into both side
walls thereof, but to a greater distance in one
side wall than in the other, thereby presenting
8 section which is asymmetrical with respect to
the associated corrugation, and adjacent sections
in each corrugation being disaligned with respect
to each other.
OSCAR C. PALMER,
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