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2 Clalms

core. structure. of the type used in automobile
radiators  and “particularly  to.-improved spacer
plates for radiator cores.

In radiator cores. of ‘the cellular type 1t has
becorrie conventmna,l practlce to- separate adja-
cent liquid passages by a pair -of fluted: spacer
plates having -adjacent ‘convolutions conta,ctlng
at alternate vertices with each.other and having
their ‘intermediate ‘spaced- vertices contacting
with the vertices of similar convolutions of the
adjacent liquid passages. This arrangement pro-
vides three columns of cells between each pair
of liquid courses, the cells of the outer and mid-
dle ‘columns being - called liquid: bound a,nd air
bound cells, respectlvely

The spacer plates are genera,lly prov1ded with
protuberances which extend into the ‘air and

- water - bound cells for  producing turbulence.

Heretofore, it has been the practice to uniform-
1y --distribute =~ protilberances of ~equal sizes

" ‘throughout the depth of the-cells and to deter-
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mine the amount of -turbulence by.the size of
the protuberances.’ 'Since the protuberances re-
diice the ‘air flow through the' cells, their size is
necessarily limited, for increasing of the size of

the protuberances beyond a certain limit causes

g reduction in the air flow through the cells which
‘ reduces the cooling of the core more.than the
cooling is’, 1ncreased by the resultlng mcrease in
turbulence.

.I-have ;found that the- turbulence producmg
means which:are located at or near the entrance

to:the cells are tremendotisly more: effective than

the rearward protub,era.nce, or other turbulence
.producing  means.. The effect of the rearward
-protuberance upon the turbulence of the air is
insufficient to.compensate for the loss of cooling
hy the obstructlon which these protuberances
offer to the passage.of air. By employing a con-
struction at the entrance to the cells which pro-
‘duce substantially violent turbulence, or by ‘pro-
‘viding protuberances. of substantially uniform
size along only the forward portions of the spacer
plates, sufficient turbulence is produced “without
obstructing the air flow to an extént which causes
o loss in cooling effect greater than-the amount
‘that the cooling efféct is augmented by the tur-
bulence producmg means of any. one- “portion of
the “cells. ~This ‘may “also: be -accomplished by

providing non-uniform protuberances which de- .

crease in size from the front edges of the spacer
plates to the rear edges thereof, or combining any
of the above turbulence producing means in the
same- structure,

, . (CL.257—130)
~This “invention relates to heat interchanger-

-The main obJects iof the invention are to pro-
duce initial air turbulence in the cells of a radia-
tor core; to provide turbulence producing means
which extend over only that portion of the walls
of ‘the cell-at ‘which the cooling effect resulting 5
from ‘turbulence of the ‘air flow is greater than
the rediction or cooling effect caused by the ob=
struction -offered to the air flow by the tur-
bulence producing means; and to provide tur-
bulence producing means on the walls of the 10
cells: which progressively decrease in size from
the front to the rear end portions of the cells.

A further object of the invention is to provide
shoulders between - the entrances to adjacent
water bound cells which serve as bafiles and-pro- 15
duce substantially violent initial turbulence as
the air enters the cells.

‘An illustrative embodiment of the invention is
shown in the accompanying drawing, in which:

~ Fig: 1 is a fragmentary front elevation of a 20
radlator core which embodies my invention. -

- Fig.2is'a horlzontal sectmn taken on the line

"2——2 of Fig. 1.

~Hig:-3 is a fragmentary perspectwe view of a
spacer ‘plate having initial turbulence producing 25
means. ,

Fig. 4 is a fragmentary perspective view of &
spacer plate which embodies a modified form

-of the invention.

oI the form shown in Figs. 1 to 3, the radlator 30

-core’ ‘strueture - includes - spaced - liquid: courses,
-or-conduits I, each of which comprises a pair

of convoluted' sheet metal plates 3 and 4 hav-
ing inwardly offset marginal portions 9 and 6
soldered-together. Between the sides of the con- 85
duits ‘and the offset marginal portions ‘thereof
are shoulders 7 and 8 which extend substantial-

'»ly normal to the sides of the conduits.

“A- pair of convoluted fins or spacer plates 9

“‘are disposed’ between the conduits 1 with alter~ 40

nate vertices: 18 and 11 of their" convolutions
contactlng with each other and with the vertices

of “alternate convolutions of 'the conduits.  This
arrangement, as illustrated in Fig. 1, provides

an “intermediate, vertical column of air bound 4§
ceﬁs 12 and spaced vertlcal columns of ligiiid
pound cells 13:

Formed in-the Vertlces of the convolutions of

-the, spacer plates 9 which contact with the con-
‘volutions - of the water courses -1-'are aligning 50

creases - 14 which extend from the front to the
rear edges of the spacer plates. Alternate inner
vertices of each spacer plate are provided with
aligning grooves {5 in which the registering ver-
tices of the other spacer plate are received. 55
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‘at the front and’ rear faces.
- 'Spacers” are reduced by ‘forming. the -marginal
.portions of the spacer plates so as to substantrally ’
‘contact with” the corresponding portions of the

The marglnal edge portlons i6 of the spacer

Dplates 9 extend outwardly beyond ‘the shoulders

8 of the water courses and they are substantially
in the same planes as the corresponding inter-

mediate portions of the sides of the convolutions:

of the spacer plates. - With this construction, -the
shoulders 8 are not covered by the marginal por-
tions “ of the spacer plates. Therefore,
amount of heating or cooling surface per unit
cell is sljghtly Increased, while the amount of
material” remains unchanged -this slight -in-
crease, however, becomes very apprec1ab1e whien

multiplied by the large number of cells which.in.
an average radiator may amount to 8,000 or

more. ' Further, these shoulders, which are lo-
of each column serve as bafles to produce a com-=
paratively viclent initial turbulence in :the ‘air
flow at the entrance to the cells.

Numerous - other advantages are obtarned by -

permitting - ‘the marginal portion. {6 of the spacer
plates to protrude-in a straight course beyond the

shoulders and.in spaced relation to the offset-por-
tlons 5-and 6 of the plates 3 and 4. of the liquid -
condmts Wlth this- constructlon, the vertices -

of each spacer plate-may extend in. a straight
course “from the iront to the rear edges of the

core Str ucture and thus the spacer plates may be .-
vconvement]y Iormed in-‘production: and shifted

into proper alignment with the hqmd conduits
durmg assembly. - However, with the conven-
tlonal design in Whrch the oﬁset margmal por-
tmns on the spacer plates are present, great dif-
‘ﬁculty is experlenced in - production whenever
the marginal portlons at the front edge of. the
spacer: plates are: not: equal in; w1dth to those
at the rear edge. 'This condltmn occurs in.-pro-

dugction quite cominonly : and. the - margmal por=-

tions.of the spacer plates, if too long at the front,

broject beyond the marginal portions.5 and 6 of :

the water course while at therear edge the Teverse
condition occurs. By ehmmatmg the offset mar-

ginal portions on the spacer. plates the d1es by ..

which these plates are formed are simplified and
made less’ expenswe to produce . Further, When
‘the marginal portions of the spacer . plates are
changed and. made to take a. straight course,
-any unequal Wearing of the dies whlch form these

‘marginal portions, with respect to the dies which .
form the marginal portions 5 and 6 of the Tiquid -
_'condult plates produces no trouble in productlon -

Further, with the spacer plates havmg offset

.marginal portions it becomes necessary 1o pro-
;vide for a substantial cléarance. space between

the shoulder of the plates . of ‘the liquid courses
and the shoulder of the.spacer ‘plates, in order
_to assure continuous contact between the inter-

mediate portions. of the vertices. of the spacer :
This. clearance space -
"obvmusly becomes filled - with . Solder When the
_Core structure is dipped in molten solder during
¢ its production.  The presence of small recess. of .
‘this‘type in which solder accumulates inyolves a
.waste of “from two $o- siX pounds of, solder per

‘plates and liquid conduits.

core-depending on-the. hiimber of .cells present
If these clearance

vertlces of the spacer plates they tend to hoId

the

2011756'

uhe 1ntermed1ate portions of the vertices of the

--spacer plates from contacting properly with the

registering vertices of the liquid conduits, and
the difficulties of ‘aligning and preventing un-
equal wear of the dies are increased. .

The spacer piates 8 have protuberances {8 and
182 which extend outwardly from opposite sur-
faces of the sides of the convolutions, respective-

1ly.. These protuberances extend intothe air bound

and liguid bound cells and produce turbulence in
the air flow therethrough. In the form: shown in
Fig. 3, ‘the protuberances are- provided on only

’the forward portions of the spacer plates so that
“as the air enters both the ‘air-bound and liguid

-bound cells; initial turbulence is’ produced by the
cated between adjacent liquid bound cells i3

exposed shioulders - § and 4lso by the protuber-
ances 48, - The rearward portions of the air bound

and Hduid: bound: ¢ell§ are unobstructed. Thus,

10

15

turbulence is produced depthwise in the cells in a -

manner which causes a limited reduction in the
air flow through the cells and which' does not re-
duce the cooling of the core more than the cooling
is increased by . the resultmg mcrease in turbu-
‘lence,

In fhe form shown in- Frg 4, the spacer plate 9'7 2
. has .convolutions substantlally -identical to- those
shown 'in:Fig. 3, but the protuberances 19’ are

of. non- umform size..- These” protuberances -are
distributed: throughout substantially. the entire
width of the spacer 9’-and they decrease in size
from the forward end portion of the spacer plate
to.the rearward end portion thereof. With this
constructmn turbulence is produced throughout

the.entire length of the cells; but the obstruction

1o the passage of air through thecells is decredsed

“at the rearward portlons thereof-se as to prevent

the obstruction offered by the protuberances from
.reducmg the coohng effect, more than the turbu-

20

30

34

lence:: whlch the protuberances create - -increases .

the coolmg eﬁect

Although but several speclﬁed embod1ments of
thls 1nvent10n have herexn been shown and de-
“in the siiéi shape and arrangement of parts-may
.be made w1thout depa1 ting : from the- spirit of my
invention and it is:not my- intention to limit the
‘scope other than by the terms: of the appended
:claims:: Ll nea
What I cla1m 1s

‘extending fromthe .walll of the convolutions. of

::said spacer. plate and decreasing . in size. progres~

sively from the front to the 1ear edge portlons
»'_\thereof

2.-In"q 1ad1ator core structure a’ water course-

dncludmg a convoluted sheet metal plate havmg
‘offset” marginal portiens and-an lntermedlate
‘shoulder @t the front of 'said core” structure ‘a

g spacer plate: contactlng with the vertices-of said

‘water course ‘plate havmg margmal portlons at
‘the: front of said core structire brotruding beyond
‘said shoulder and in ahgnment with the intérme-

“diate. portrons -of sald spacer. plate and protuber-

.ances on only the. forward portions of said spacer
Iplate f01 ‘producing” an 1mt1al turbulence in the

‘alr ﬁow between sa1d spacer plate and said water
»course plate ;

NICHOLAS -S. DIAMANT

1. A radiator.core spacer plate 1nclud1ng con- !
_voluted sheet metal, ‘and series of protuberances
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