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ThlS 1n*vent10n relates to rac’hators and

| '-':;_"_-:more partmularly to that class of radlators
- designed for cooling the water of explosion |

| ,'f-f_f’_-;-:enﬂmes or the like; and has for its object the

N ‘passages, the areas of which will'be of such
SR 1.1 "
o will take. place Whlle at-the same time the
‘structure wﬂl be of rlgld and ﬁrm censtruc-}*

iﬁf ;: ;_ ::_; 35 .
e fclmmed

5 provision of- means whereby this can be a,c-i_f:__'s;f'
comphshed economlcally and efficiently andin -
e gth of o
zthe radiator-and also permit the same to be. .;ed
?:fff?f_{.j-i-‘:{?- s manufactured expedltmusly and Wlth com..-._“f

“a'manner which will increase the stren

paratwe economy.

.....

proportions that the most éfficient coolmg

Another 'ob]ect of my mventmn is to pro-—'

'}v1de a radiator of this chamcter in which the’
. cooling- fluid, usually air, may be. deﬂected?i'
" upon its passage through the radiator in such
- a manner that all parts theleof ‘may absorb

. heat from the Water passmg through the ra- '-
o RN

dmtor

“In the accoﬁipanjmg dr&w1ngs |

Flﬂ' 11s. a somewha‘t dla,ﬁ'mmmatlc front'r
R 'elevatwnal view of a mdlator embodvmg my--

'i.ﬁ.lmprovements R | |

-~ Fig. 21s an enlarged fraﬁmentary frontfi‘.
vl -'-f;?j'elevatlonml View of the core of the radla,tor-ff
s O RN top of the unit as: at 17

L o »-Shown in Fig. 15

e I‘:w* 3 1S a Sectl()ll‘tl view. mlonof one- of the:
Water passages along 1111e 3——3 of Flg 2

--.--;:lme 8-—-—-—--8 ‘of Fig. SR ik s e
Fig9isa perSpectlve fraﬂ‘mentary view Gf;--'_
R N a radlator umt showmg a spacmg or: fm stmpj_
~~‘which shall be prow_ded with ‘air and Water-f

R AllOtheI' ‘object of the mventmn is’ the ro--;_--_f
E {"*'*"'“VlSlon of a cooling radiator of thls character,

. More spemﬁcally the. 111V611t1011 compnsesf
a radiator having spaced water passages, the
~ . opposing walls of two’ ad]acent passages be--
o ing spaced apart by .a strip of metal pro-. "
vided with corrugations of such shape. thatjf-'
0 the air in-passing throu oh the radla,tor Wlll'_
e ;'-_.jbe deflected for the purpose described.
SRR To these ‘md other ends the 111ve11t10n con-—.l_.'.tlle walls 15 to
suitable width.

of parts to be heremafter descrlbed andz-}

way,

soldermg or’ the hke

Flg 4 IS
of Fig. 8;.

Flg 5isa Slde elev.atlona,l vmw' of a sp ac |
_'_*;mg or fin strip; - Eewn S

Fig. 61 is an edgé Vlew of the s.a,mé'. """"
Flg

F1

Fig. 10 is" a, Vertlcal seetlon of the

- 'water passages, the- walls- bemg formed of R
a single sheet of ‘material, the: mtermedmte LR
' across the. “7
The ends.of the
“strip of materml may. be smtably joined by -
The Walls 15 of these._i'

part of which extends IELtGI“IHY

.........

[E] ; . F FI ~ E =

cHARLEs OPPE OF NEW HAVEN CONNECTIGUT ASSIGNOR TO THE G & o MANUFAG-f';-fe-'f-ff-'-??f???jff??:?f:f-lf':':"
o TURING GOMPAI\TY OF NEW HAVEN CONNECTICU'I‘ AR

“The ‘core of the =~
--_-:-ra,dmtor is, composed - of Uenerally upmghtf_f}r
';_zztg-zag water: passacres between which': are_‘_?’%_;&
.‘_'arranfred generally h'z::rclzmﬂ;alh;r dlsposed alr
cells or passages. -~ - e

" The water: passacres 14 are prowded be-—zi_i:;__'_
éftween two ad]acent zig-zag plates or strips 75
‘15 having offset or ﬂanged edges 16, which, =
© when placed together, serve to. space apalt
pmwde a water passage of .
“While the walls 15 may. be oo
‘constructed” and- assembled in ‘any- desired

im0 el

B0
7 1s a, front elevatmna,l Vlew of {meﬁ;f} SRR RN

8 isa sectwna,l Vlew of the ﬁn strlp on !_

__‘"mterp osed " between the ‘side” walls thereof, =~ =
portions- bemg broken awa,y fol the 5ake """ t’;. f_j_'--z‘ ST
~ clearness, and, ' o e
_ part T LT
’.Shown 111 I‘lg 9, genera,lly 011 lme 10-—-—-—~10‘f BT
"?*thBrGOf fﬁh?naﬁﬁfff

In Flg 1 ----- I ha,ve shown a radmtor con51st-
“'1110' of a case 10, in which is mounted a radia- ‘65
tor core 11, the case being prowded withoa 0o
'_-ﬁller neck 12 and side brackets 18 by wh1ch e
it-may-be secured to the- sultable part ofan
j-enﬂlne or vehicle frame,” o

65

80
SN , T have found it expedlent to - bmld up o
SR E'!'..he radlatﬂr of unlts, such ‘as shown in F1g
f7 “This tnit comprises two' walls 15, whlch{{f'-’iff";?’
in the ﬁmshed produet are wallg of ad acent

;ﬂd i¥;¥?ff
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units are as shown in Iigs. 2, 4 and 7 cor-

‘rugated or arranged in zig-zag Tormation,
so that when two of such units are placed

in contiguity, a zig-zag water channel will
be formed between them, the ofiset edges 16
spacing the walls apart. o
Prior to the assembly of these units to form
a radiator, each unit is completed by the 1n-
sertion between the walls thereof of a fin
strip or spacing strip of such a character
that two rows of horizontal air passages or

air cells are provided between two adjacent

water passages. The proportion of the

amount of air to the amount of water pass-

ing through the radiator will in this instance
be approximately 4 to 1 and this has been

found to give desirable results. It will be
understood, however, that changes 1n this re-

spect may be made, 1f desired, by increasing
the width of the water passage or decreasing
the width of the air passages. =~

These spacing or fin strips 18, as shown
in Figs. 5, 6, 8 and 9, are corrugated to cor-
respond to some extent with the corrugations
of the walls 15 of the radiator umits. By
reference. to Figs. 5 and 9, however, 1t will
be seen that these corrugations are not. pre-

cisely horizontally disposed, as in the case

of those of the walls 15, but are substantial-
ly V-shaped or of what I term herringbone
formation in elevation, as shown in. Figs.
5 and 9. In the particular form shown, the
end portions of the- corrugations are sub-
stantially horizontally disposed, but this 1s
not essential in all cases. e

- In Figs. 5 and 9, the corrugations, which

may be V-shaped in cross-section as well as

lengthwise, are shown as having portions
that are generally horizontally disposed
from the edge of the strip to a point desig-
nated by the numeral 19 where they are
turned upwardly or downwardly to a point
20 at about the center of the spacing strip.
The corrugation here again turns downward-
ly or upwardly and extends in this direction

until it reaches a point 21, a short distance

from the other edge of the strip, from.which

~ point the corrugation extends again in a
- horizontal

direction. The corrugations
being horizontally disposed ~adjacent the
edges of the spacing strip, the air cells

formed in the completed radiator will, as
shown in Fig. 2, be substantially square or

in the shape of a rhombus, while the inter-
part of the corrugation being V-
shaped longitudinally thereot will deflect

the streams of air passing through the radia-

tor causing this air to be broken up so that

all particles thereof will come in contact with

and absorb heat from the radiator structure.

The spacing strip is provided with pro-
jections or wings 22 struck out on opposite
sides thereof, which projections are arranged
opposite a trough of a corrugation and are

designed to fit into the corrugations of the

- WhatI claim 1s:

1,777,675

walls 15 and hold the parts in their proper
relations. -
When a strip of metal has been formed 1n

the shape shown in Fig. 7 and one of the

spacing or fin strips has been prepared, as
shown in Figs. 5 and 6, the latter 1s in-

gerted between the walls 15 of the structure

shown in Fig. 7 and the completed unit has
been formed, such units are then placed side

by side with the offset or flanged edges m
‘abutting relation, the edges being soldered

to provide water tight joints. The offset
edges of the opposing walls of two adja-
cent units will space these walls apart sufl-

ciently to provide a narrow generally verti-

cally disposed water channel and the spacing

plate between the two walls of one of the
units will in conjunction with the troughs

“and crests of the walls provided by the zig-

zag formation thereof form two rows of gen-
erally horizontally disposed air passages. A
sufficient number of these units are placed

side by side and soldered together in this

manner to form 2 radiator structure of the
desired size provided with these air and water
passages and such a structure has been found
to comprise a highly eflictent cooling core.
While I have shown and described a pre-
ferred embodiment of my invention, 1t will
be apparent that my invention is not limited

to the exact details shown, but is capable of

many modifications and variations which lie
within the spirit of the invention and with-
in the scope of the appended claims.

1. A radiator unit comprising a pair of
opposed plates of thin material, each plate
being adapted for use as an enclosing wall
for adjacent water passages, and a dividing
plate positioned between the opposed plates
of each unit, said dividing plate being pro-
vided with corrugations extending trans-
versely thereof, said corrugations being V-
shaped intermediate the edges of the plate
and spacing wings on said dividing plate con-
tacting with said outer plates. o
- 2. A radiator unit comprising a pair of
opposed plates of zig-zag formation, and a
dividing plate positioned between said plates,
said dividing plate being provided with cor-
rugations extending transversely thereof,
sald corrugations being V-shaped intermedi-

ate the edges of the plate, said plate having
aligned projections adapted to fit within the

zig-zag formation of the outer plates.

3. In a radiator for a motor driven: ve-
hicle or the like, a plurality of radiator units,
cach comprising a pair of opposed plates hav-
ing corrugations extending transversely
thereof in substantially a straight line from

edge to edge, and another plate interposed

between said first mentioned plates, said last
named plate having corrugations extending
transversely from edge to edge thereof, dis-

posed from one edge of said plate out of

70

{i

80

85

00

95

100

105

110

115

120

125

130



--------

the hOI‘IZODtal 11’1 a stralght hne to a,n 1nter-___'f T T e
mediate portion of said plate and then back
- to the horizontal in a stral ght line fromthe
" intermediate portion to the other edgeofsaid =~ .

5 pla,te, said interposed -plate havmg wings

- struck out alternately from one side and thenff.:;;_':"..; R O T R

.....

the corrugatmns of Sald first named plates 1:0 T e T R

o pOSltlon &11 of sa.ld plates ]:'ela,i;:nr(:ghr to ea,ch:--;_;l-f D T e TR
'__ij;:j.f;' In w1tness whereof I have hereunto set my-f:*;-'_- S e T R
ji::;lg:;;_.;:f':;?_-fji'f:";-f' hand thls 1913]:1 da,y of September, 1922. - e R

CHARLEé OPPE
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