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Th1s 1nvent1on relates to heat mterohanger

2 Clarms

R fcore structure. of the type used in automobile

;firadlators and partlcularly to lmproved spaoer“
*__L-plates for radiator cores. -

"In radiator cores. of the cellular type 1t has

| . plates having -adjacent convolutions contacting

at alternate vertices wzth 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 Hquid’ courses, the cells of the outer and. rmd-- |
--dle columns belng called hquld bound and EtlI'.’

- _:'_.bound cells, respectively.

The spacer plates are generally prowded Wlth

- _-protuberances which. extend into. the air ‘and
- water  bound cells -
S 20
.. ly --distribute = protiuberances
L  throughout the depth-of the cells and to deter-—f‘

for

‘of

“mine the amount of turbulence by the size of

N _' | the protuberances.
.. 25

N '-_'3_0'_,

‘Since: the protuberances re-

-j'ffduce the ‘air flow through the' cells, their size is
- necessarily limited, for increasing of the size of
'~ the protuberances beyond a certain limit causes .
" areduction in the air flow through the cells which
-'.?-:fﬁ'_reduoes the cooling of the core more than the
coohng is 1ncreased by the resultmg mcrease m_

SR I -have found that the turbulence producmg
S ";means which:are located at or near .the entrance
- -to-the cells are tremendously more: effective:than. -
S _;-;._';;producmg means..

the rearward protuberance or other turbulence

offer to the passage.of air. By employlng a2, con~
 struction at the entrance to the cells which pro-
duce substantially violent turbulence, or by pro- -
“yiding protuberances of- substantlally uniform
© . . size along only the forward portlons of the spacer
Y. 1. 3
| o obstructmg the air- .ﬂow to an extent Wlnch causes
-3 loss in cooling effect greater than -the amount
' ‘that the cooling effect is augmented by the tur-
. bulence producmg means of ‘any one portion of
- 80
-+ providing non-uniform protuberances .which de- .
. _crease in size from the front edges of the spacer
- plates to the rear edges thereof, or comblmng any .
~~of the above turbulence producmg means in the
same structure s . i |

the cells. ' “This may- also be accomphshed by

‘producing turbulence.
,I-Ieretofore it has been: the practice to uniform-

‘equal sizes-

DR 'The effect of the. rearward_
© " -protuberance upon the turbulence of the air is
. insufficient to. cornpensate for the loss of cooling |
. by the obstruction which these protuberances

4D

rear edges of the spacer plates
vertices of each spacer plate are provided with
‘aligning grooves 5 in which the registering ver-
- tices of the other spacer plate are received.
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The main obJects of the mventmn are to pro--
| duce 1n1t1a1 air turbulence in the cells of a rad1a—.
. tor core; to provide turbulence producing means
~which extend over only that portion of the walls .
| | “of ‘the cell-at. Whlch the cooling: effect resultlng |
R become conventlonal pract1ce 16 separate adja-
~ . cent liquid- passages by a pair -of fluted: spacer

from turbulence of the air flow is greater than

bulence producing means on the walls of the

cells: which progresswely decrease in size. from
the front to the rear end portlons of the cells. =

A further object of the invention is to provide = .
| ehoulders between - the entrances to adj acent
.'water bound eells which serve as baffles and -pro-

- 'duce substantrally v1olent 1mt1a1 turbulence as
.the air enters the cells. B

the reduction or cooling effect caused by the ob- | o
- struction --offered to the air flow by the tur-
billence producmg means; and to provide tur-

10

AN illustrative embochment of the 1nventlon 18 |

: ;-shown in the accompanying drawmg, in which:

- Fig. 1 is a fragmentary front elevatlon of a

"_’radrator core which embodies my mventmn o
- Fig.2isa hor1zcnta1 sectmn taken on the lme | |
_"_'2---2 of Flg 1 o :

-Figi 3 is a fragmentary perspectwe wew of a '

‘spacer plate havmg m1t1a1 turbulence producmg

means |
F1g 4 is a fragmentary perspectwe view of

__-'Spacer plate which embodles a mod1ﬁed form-
. of the invention.
- In'the form shown in Figs. 1 to 3 the radlator
_.';_"core “strueture - includes - spaced liquid courses,
T conduits i,

each of which comprises & pair

Between the 51des of the con-

an’ mtermed1ate Vertlcal column of air bound

___25' |

30

of convoluted sheet ‘metal plates 3 and 4 hav~
ing mwardly offset marginal portrons 5 and 6
‘soldered- together.
~duits ‘and the offset marginal portions thereof
are shoulders 7 and 8 which extend substantlala-, o
_*ly normal to the sides of the conduits.
A pair of . convoluted ﬁ_ns or spacer plates 9 |
| f"are disposed’ between the ‘conduits 1 with alter-
“nate vertices 10 and 11 of their convolutions
contacting with each other and with the vertices
‘of "alternate convolutions of the conduits.

_I',arrangement as’ illustrated in Fig. 1, prowdes
plates, sufficient turbulence is produced wrthout |

40
This

cells 12 and spaced vertlcal columns of llquld |
.bound cells 13. - |

“Formed in- the vertlces of the convolutmns of .

;—the spacer plates 8 which contact with the con-
volutions  of the water courses f are aligning.

50

creases 14 which extend from the front to the

Alternate inner

55_:
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- _'course from the front to the rear. edges of the
~ core structure and thus the spacer plates may be .-
._roonvemently formed ‘in- production -and shifted

into proper ahgnment with the llquld conduits -

-:durmg assembly. - I—Iowever Wlth the conven—'-
tl.onal deslgn in. Whlch the oﬁset margmal por=

tmns on. the spacer. plates are present great dif-
.ﬁculty is expemenced in- productlon ‘whenever
. '.-_the Inarglnal portlons at the front edge of. the
. spacer plates are not: equal in; width to those -
- This’ condition occurs in pro-f._'
duction. qulte commonly ‘and. the. margmal POr=" -
tions.of the spacer plates if. too long at the i‘ront

40

- '_.cond1tlon oceurs.

-ginal portions on the spacer. plates, the dies by -?.scrlbed it will be understood that varicus changes

in the srze shape ancl arrangement of parts may. |
e made w1thout depa1 ting from the sp1r1t of my ,

~ ‘which these plates are formed are simplified and

45 ‘made less expensive: to produce.
IR .-_:.,changed and made to take a straight course, ;"-';-scope other than by the terms of the appended'

65

......

-of the spacer plates.

'_:1.(101 €. . |
~ cated between adjacent liquid bound cells 13
“of each column serve as bafies fo produce a’‘com-=

| paratwely violent" 1n1t1al turbulence m the a1r'*
- flow at the entrance to the cells. |

-at the. front and’ rear faces |
u;sspacers are’ reduced by formmg the marginal
~.portions of the spacer plates so as to substantially
‘contact with the _corresponding. portions of the
__Vertlces of the spacer plates they tend to hold_ e

T '“_.

Therefore

Nurnerous ether advantages are obtamed by

pernuttmg the marginal portion 16 of the spacer.
- plates to pro trudein a straight course beyond the

shoulders and.in spaced relation to the offset-por- s mcreased by the resultmg mcrease in turbu- '.

' tions 5 and 6 of the plates 3 and 4 of the liquid -

25 conduits. Wlth this construction;: the vertices - .

of eaoh spacer plate may- extend m a stl*a:lght-""

at the rear edge

| - " pro;iect beyond the margmal portlons 5 and B of
the water. course Whﬂe at the rear edge the :reverse “

By ehmmatmg the oﬁset mar- -'-.-fthls invention have herem been shown and de- - '~

the margmal portmns of the spacer plates are

-any unequal wearing of the dies Wthh form these |

- marginal portions, with respect to the dies. whrch-'f_i;
. .form the marginal portions 5 and 6 of the liquid - .
. 50 ‘"condult plates produces no trouble in productlon e

o assure contintous contact between the inter-

2 011,756

| The margmal edge portlons IG of the spacer’j |
| plates 9 extend outwardly beyond the shoulders -
8 of the Water courses and they are substantially
‘in the- same planes as tne corresponding inter-
mediate portions of the sides of the convolutions.
With this constructmn the. . -
| -shoulders 8 are not covered by the marginal por- -
~ tions of the spacer plates.
- amount of heating or cooling surface per unit
‘cell is shghtly increased, while. the amount of'
| materlal Temains unchanged th1s sl1ght in-
crease, however, becomes very appremable when
:- _multlplled by the large number of cells which.in. =~

the =

F;tg 3. the

“of. non-uniform ‘size,:

Further, when

If these cleéarance

. _— -

J-- I‘.

.exposed shculders § and also by the protuber-
ances 19, - The rearward portrons of the air bound
and. llquld bound: cell§ are unobstructed 'I‘hus
turbulenoe is produced depthwise in the cellsin a -

- Imanner Wthh causes a limited reductlon in the
air flow through the cells and which' does not re-
_._duce the cooling of the core more: than the cooling

_-flence B |
. -In the folm shown m Fzg 4 the spacer plate 9" R
.:f-_'has convolutions substantlally identical to those
shown in Fig. 3, ‘but the protuberances 19’ are
- These- protuberances are

dlstrlbuted throughout substantlally 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

constructlon turbulence is produced. throughout-
‘the. entire- length of the cells, but the obstruction:
to-the passage of air through the cells is decreased
at the rearward portlons thereof S0 as to prevent
- the obstruction offered by the protuberances from

Although but several speclﬁed emhodnnents of

- invention and-it is:not my mtentlon to limit the

What I claun 15' |

_..-_;srvely from the front to the rear edge portlons --
S92, In a 1ad1ator core structure ‘a Water oourse_-f

:medlate portions. of the Vertl ces of the spacer-'-3ﬁ':3:§'1nclud1ng a’ convoluted sheet metal plate having

~ . plates and liquid conduits.
. “obviously becomes filled ‘with Solder. ‘when the
S 60 _core_structure is chpped in molten solder durmg”‘l
.. - its production. The presence of small recess of
~ this type in which solder accumulates involves a
~_waste of from two to six pounds of solder per

core depending on the number of cells present - diate portions of said spacer plate, and protuber-—

_;’ances on only the. forward portlons of said spacer
‘plate for producing an'initial turbulence in- the

air. ﬂow between sald spacer plate and sald water '-
| -rcourse plate o

“This. clearance Shate _;;':_a.-..offset margmal portlons and an Jntermedlate
“spacer plate contactmg with the vertices ‘of sard-
._-“'water course plate havmg rnargmal portlons at
j:_the front of sald core structure protrudmg beyond
- .';'sald shoulder and in ahgnment with theinterme-

1o A radiator.core spaoer plate 1nclud1ng con-:'

Further, with the spacer plates. havmg olTset‘":"‘ '_voluted sheet metal, ‘and series of protuberances

' - ‘extending from: the all’ of - the. co -
hmargl'nal ‘portions it becomes necessary to pro- g W nvolutions. of

~said spacer plate and decreasing in size - progres-
-vide for & substantial clearance. space between . D b 5 progres.

- the shoulder of the plates of the liquid courses
-and the ‘shoulder of the. spacer plates, in order - :

-..,he mtermedlate portlons of the vertlces of the
- spacer plates from contacting properly with the
 registering vertices of the 11qu1d conduits, and
- the difficulties of - ahgmng and. preventmg un-
: 'equal wear. of the dies are increased. -
The spacer prates g have protuoerances 18 and'
-'Ide which.extend cutwardly from opposite sur-
faces of the sides of the convolutmns respective-
“ly. These protuberances extend into the air bound = 3
_-and hqurd bcund cells and produce turbuleuce in 10

1otuberauces a1e prowded on only

B o;ithe for ward portions of the spacer plates so that
an average radiator may amount to 8,000 or

- as the air enter.s both the air bound and liquid
Further, these shoulders, which are lo- -

-‘bound cells, initial turbulence is produced by the.

20

reducmg the cooling effect, more than the turbu-
~lence-which -the - protuberances create mcreases_ .
- the coolmg effect.

40
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*fshoulder at the front of- sald core structure a -
60
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