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My invention relates to radiators and the like, disposed in line with the openings formed by the
and is more particularly concerned with the loops on adjacent tubes.
method or process of forming the sheet metal of Another object of the present invention is to
which the radiator core is constructed, and fur- provide a strip for forming a radiator half tube.

5 ther relates to the structure resulting from the which when assembled with other like strips.into 60
assemblage of the sheet metal constructed and a radiator core, will form vertical air passages
manipulated in accordance with the provisions through the core in addition to the usual hori-
of my present invention. zontal air passages provided therein.

The radiator made by my present invention is Other novel features and advantages relating

10 covered by my prior Patent No. 1,404,160 of Jan- to my improved radiator construction will here- 65
uary 17, 1922, upon which the present invention inafter appear in the following detailed descrip- “~
is an improvement. tion having reference to the accompanying

One of the objects of the present invention is drawings. :
to convert a flat strip of sheet metal, preferably In the drawings:—

15 of Dbrass, copper, bronze, or other similar work- Figure 1 is.a fragmentary front elevational 70.
able metal, into a suitably formed half tube with view of one of my improved forms of radiator -
a minimum number of -operations to simplify the cores; i

manufacture thereof, Figure 2 is a vertical cross sectional view
The strips may be formed into half tubes in through the mid-section of the radiator taken
20 any suitable type of press or stamping machine, parallel to the front face thereof; 153

preferably in machines of the type disclosed in Figure 3 is a top plan view of the portion of the

my prior Patents Nos. 1,341,721 and 1,618,219 of radiator core iNlustrated in Figure 1 showing the

June 1, 1920 and February 22, 1927, respectively. water entrance or exit ports;

The finished radiator is made up of a plurality Figure 4. is a face view of ‘one of the strips of

of strips or sheets all of which are of like shapes. sheet metal, the various steps in the process of 80

They are, however, placed face to face or back to forming ‘the strip into its final shape being here

back to form alternately the water tubes or water illustrated;

legs and the air spaces through which the air Figure 5 is a longitudinal cross sectional view

passes to dissipate the heat.  The strips or sheets of a portion of the strip shown in Figure 4 taken

30 are first channeled to strengthen them and then centrally, thereof; : 85
they are provided with marginal loops for the Figure 6 is a transverse cross sectional view of
purpose of spacing the sheets properly and to the strip taken substantially along line 6—6 of
hold them together in their proper relations when Figure 4; ' :
solder is applied. The loops further constitute Figure 7.is a front elevational view of a frag-

35 an ornamental and protective facing for the mentary portion of an assembled radiator core gp
water tubes. of modified construction;

The strips constructed in accordance with the Figure 8 is a vertical cross sectional view
present invention are provided, after the chan- through the mid-section of .the radiator ‘core
nels are formed, with two sizes of corrugations taken parallel to the front face thereof;

40 extending transversely thereof. When two of the Figure 9 is a top plan view of a fragmentary gs
strips are placed face to face a generally straight portion of the assembled radiator core showing
water tube is. formed. The water channel the water entrance or exit ports; :
through the tube, as determined by the strip Figure 10 is a horizontal cross sectional view
corrugations, is composed consecutively -of en- taken substantially along line 10—10 of Figure 7;

(32
(=24

45 larged spaced pockets and smaller pockets there- Figure 11 is a face view of a fragmentary por- 100
between, with restrictions formed between all of tion of the modified form of strip utilized in the
the foregoing pockets. construction shown in Figure 7 and showing the

The heretofore mentioned marginal loops are portion of the strip forming one of the interior
so related to the corrugations of the strips that walls of the water tube; :

50 when a plurality of the complementary strips Figure 12 is a longitudinal cross sectional view 105
are assembled face to face, the enlarged water through the strip taken substantially along the
pockets formed by the corrugations are disposed. line 1212 in Figure 11; and

* In alignment with the openings formed by the Figure 13 is a fragmentary transverse sec-
loops at the front and the back of the assembled tional view on the radiator strip taken substan-

55 radiator core. The smaller pockets are similarly tially along the line 13—13 of Figure 11. 110
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Referring now to Figures 1 to 6, I have illus-
trated a strip 1 of brass, bronze, COpper or other
malleable material, which constitutes a half tube
of the radiator core. Strip 1 may obviously be
formed to the particular shape I employ for my
present radiator construction in any desired
manner but preferably I do so in the following
steps. The flat stock or blank is fed through
forming rolls which roll a longitudinal gutter or
trough 2 into the strip. This gives the strip ap-
preciable column strength and provides sufli-
ciént rigidity to keep the strip in shape for the
subsequent operations, particularly those involv-
ing stretching portions of the strip. Thereaiter
the marginal loops 8 are formed by striking or
pressing out the edges of the strips. Preferably
I keep the overall length of the sirip the same by
stretching the blank metal into the form of the
loops 3.

The next step is to stamp the transverse cor-
rugations of the strip out of the trough portions
therein. This operation may.be accomplished
with a successive die stamping operation, the
dies being so shaped as to form a plurality of
corrugations or pockets 4 and a number of rela-
tively smaller corrugations or pockets 5 disposed
between the former substantially as shown to the
left in Figure 4, both sets of corrugations being
formed on the same side of the plane of the
original flat material or stock. - The blank metal
is likewise stretched in the corrugation-forming
operation so that the overall length of the strip
remains substantially the same as the length of
the original blank or strip.

The larger corrugations 4 are expanded by the
dies to such a height above the original surface
A of the blank so that the ridges 6 of these cor-
rugations are on the same level or in the same

~ plane as the ridges or flattened crests 3a of the
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marginal loops. 'These ridges 6 are also flattened
at their edge portions to form substantially flat
contact area. ’

When two of the strips 1 are placed face to face
a water tube 7 is formed, as best illustrated in
Figure 2 wherein three such tubes are shown.
When g plurality of the tubes so formed are as-
sembled, the flattened ridges- 6 of the corruga-
tions of the adjacent tubes abut one another, as at
8 in the manner shown in Figure 2. This por-
tion of the ridges being flat, a firm confact is as-
sured. The intermediate corrugations 5 and the
adjacent portions of the corrugations 4 define
the air passages 9 and give the same an irregular
contour to increase the available area and hence
the efficiency of heat dissipation in a radiator
core of the present construction. The fat por-
tions 3a, of adjacent marginal lcops are likewise
in abutting engagement with each other because
of their relation in height to ridges 6 as appears
in Figure 1.

The radiator core may be assembled in any
known manner. I prefer to place the strips alter-
nately face to face and back to back in a jig or
other holding means. Each complementary pair
of strips for forming one of the water tubes is
properly aligned in the jig with the next adjacent
pairs of strips so that the ridges or crowns of the
Joop are brought into abutment in the manner
illustrated in Figure 1. When the strips are as-
sembled in the jig, the marginal edges 10 of each
of a pair of complementary strips will lie adjacent
each other and when solder is applied these edges
will seal the front and rear extremities of the re-
spective individual tubes. After the sheets are
thus assembled the ends are suitably cut to lengths
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and overlapped as indicated at 11 in Figures 1
and 3. Each face of the radiator core is then
dipped into acid, followed by dipping the same to
a predetermined depth into molten solder to join
the individual sheets or strips together into a
rigid and well constructed radiator core.

After soldering, the marginal loops will be
united to form the ornamental and protective
facing of the radiator for the protection of the
water tubes or water legs. It is also fo be noted
that corrugations 4 which constitute the larger
water pockets of the tubes, are disposed in their
length in direct line with certain of the alizned
openings formed hy the marginal loops fore and
aft of the radiator core. This relation is ob-
tained by virtue of the fact that the corrugations
4 are formed. into the sheet in direct transverse
alignment with the marginal loops on the oppo-
site edges of the strip. 'This same relation places
the smaller corrugations 5 in line with the air
passages defined by the next adjacent loops, this
relgtion being best illustrated in Figure 1. )

In Figures 7 to 13, a modified form of strip
20 is utilized and it is manufactured in much
the same manner as the strip embodied in the
preferred form of radiator core. This strip is
provided with marginal loops 21 adjoining the
straight edge portions 22 of the strip and struck

-up therefrom. As in the preferred form of strip,

a channel ig first provided with transverse cor-
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rugations of pockets such as 23 which are pressed )

out of the surface of said channel. These cor-
rugations or pockets are comparatively shallow
or narrow and are formed by arching the strip
outwardly from the water side thereof as at 24,
and at the same time forming transverse
troughs 25 in the arched portion at spaced inter-
vals and preferably in alignment with oppositely
disposed marginal loops. The bottoms of the

troughs 25 are arched in a reverse direction rel- 13

ative to the original arching 24 of the strip in
the manner best shown in Figure 13. The deep~
est portions of troughs 25 are located substantial-
1y at the extremities of the troughs as at 26, and
these portions of the troughs are of such a depth
below the original surface B of the strip as to lie
in the saxe plane in which the ridges of the mar-
ginal loops 21 are disposed (see Figure 13). These
troughs or transverse grooves 25 form pockets
larger than the pockets 23.

Tn this form of radiator core, the straight ;

edges 22 of complementary strips are likewise
soldered together to seal the front and rear ex-
tremities of the water tubes adjacent the loops,
while the latter are soldered together to form
the protective and ornamental covering for said
tubes. \

When strips of this type are assembled water
tubes 27 are formed having certain portions C
in the form of water channels shown in Figures
3, 9 and 10, with spaced water pocket poriions
D located at intervals therealong. A vertical
air passageway is also obtained between adjacent
water tubes as at & because of the arched bottoms
of the adjacently disposed troughs 25, see Figure
10. ‘This forms a honeycomb radiator having
unlimited air circulation passageways which effi-
ciently encourages the heat exchange from the
water to the air.

Tn the preferred form of water tube, the mar- 1

ginal edges 10 have been roughened in the man-
ner best illustrated in Fig. 4. This may be ac-
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complished simultaneously with any one of the -

steps employed for forming the tube, but is pref-
erably done in the process of rolling the channel
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2 into the strip, by using knurled means in con-
nection with the channel forming rolls.

The inherent advantages in roughening the
marginal edges of the strips are threefold. First,
the roughened surfaces tend to maintain the tube
halves in proper position relative to each other
while they are being united in the jig or other
holding means. Second, it sometimes happens
that the edges of adjacent strips are too firmiy
pressed together when a plurality of such strips
are united in the jig or other holding means
prior to the soldering thereof, and if the contact-
ing surfaces were flat there might be such in-
timate contact between the two tube halves of
each tube that the solder may not flow between
the edges or about the edges to form a perfect
tube seal, and even though it may at times ap-
pear that the edges have been perfectly joined,
there may only be a thin film of solder connect-
ing the edges which might be easily broken there-
after at the slightest jar. It is for the purpose
of insuring that a perfect seal will result, that
the marginal edges 10 have been roughened, so
as to prevent too perfect a contact between join-
ing margins of the respective strips. The solder
will readily flow between the roughened portions
to form an effective seal regardless of how much
bressure is imparted thereto by the jig or other
holding means.

The third advantage gained is that the rough-
ened surfaces of edges 10 have increased rigid-
ity as compared to edges having perfectly smooth
surfaces. This is apparent from the fact that
the surface is provided with a large ' plurality
of raised and depressed portions forming a large
number of strengthening ribs therein.

It is to be understood ‘that although the ac-
companying drawings may show the corners,
where the sheet is bent into the particular con-
figuration, I employ, as being sharp, that I avoid
as much as possible all sharp corners and even
if the inner side of a bent portion of the strip
is sharp it will be understood that the outer sur-
face thereof does not assume an absolutely sharp
corner. Furthermore, extreme accuracy is not
necessary when assembling the sheets. The
absolute meeting of the edges such as 10 and 22
and the loops 3 and 21 respectively, is not essen-
tial since all of the edges are dipped in solder
which joins and seals these edges regardless of a
certain amount of variation of the edges or of
spaces therebetween.

Although a preferred method of procedure in
making up the sheets of a radiator core and the
assemblage thereof has been described, it is to be
understood. that the order of the steps may be
considerably varied without departing from the
metes and bounds of the present invention. It
is also possible to vary the configuration of the
strips or sheets as is evident from the modifica-
tion herein disclosed and described. Therefore,
I do not intend to be strictly limited to the gpecific
description herein set forth nor to the disclosure
illystrated in the accompanying drawings, but
only in so far as the appended claims are so limit-
ed.

What I claim is:

1. The method of forming a radiator half tube
out of a strip of sheet metal which comprises
forming a channel longitudinally of the strip to
strengthen the same, forming a plurality of uni-
formly spaced slits along both marging, pressing
the marginal material adjacent the slits cut of
the plane of the strip and stretching the same to
form a half loop with a fiattened crown, and

3

forming intermediate the slitted portions a plu-
rality of trahsverse communicating pockets :of
different size in the central portion of said strip.

2. The method of forming a radiator half
tube out of a strip of sheet metal which comprises,
rolling a channel in the central portion of said
strip leaving margins at either side thereof, form-
ing a plurality of uniformly spaced slits along hoth
margins, pressing the marginal material adjacent
the slits out of the plane of the strip to form a
half loop with a flattened crown, and forming &
plurality of transverse communicating pockets of
¢.erent size in the channel portion of said strip,
the large pockets and small pockets being alter-
nately arranged.

3. Thebrocess of forming a radiator half tube
from a flat strip of sheet material which com-
prises first forming a shallow channel longitudi-
nally of the flat strip in the central portion only
thereof to strengthen the strip, leaving a flat
marginal portion on either gide of the channel in
the plane of the original strip, then projecting
portions of the material from the channel and
from said margins on opposite sides of said flat
marginal portions, and forming said projections
with exterior contacting portions lying in a plane
parallel with said first named plane. .

4. The process of forming a radiator half tube
from a strip of sheet material which comprises
first forming a shallow channel longitudinally
of the strip to strengthen the same, leaving 3 flat
marginal portion on either side of the channel
in the plane of the original strip, then forming
soldering loops on said marginal portions, and
lastly curving the invert only of the channel away
from the plane of the strip to form pockets.

5. The method of making & water tube for
radiators which consists in forming in a portion
of each of & pair of sheet metal strips a plurality
of transverse communicating grooves and form-
ing in another portion connecting loops, leaving
marginal longitudinal portions substantially flat
and in the plane of the original strip to strength-
en the same and to form contacting edges to de-
fine the water channel and roughening said con-
tacting surfaces, and soldering said surfaces to-
gether.

6. A radiator comprising, in combination, g
plurality of tubular water passages, each of said
bassages including a pair of complementary radi-
ator half tubes having flat unbroken planar meet-
ing edges and joined together thereby, said half
tubes also provided with a plurality of communi-
cating water pockets of different sizes, and means
for securing said pairs together ag a unit.

7. A radiator comprising, in combination, a
plurality of tubular water passages, each of said
Passages including a pair of complementary chan-
neled radiator half tubes having flat unbroken
meeting edges and joined together thereby, said
meeting edges lying in a plane extending through-
out the length of said passage, said half tubes

‘also provided with a plurality of communicating

water pockets, certain of said pockets having por-
tions projecting away from the plane of the strip
farther than the other bockets, said projecting
portions of each tube adapted to contact with the
corresponding portions of adjacent tubes.

8. As an article of manufacture, a water tube
for a radiator or the like comprising a pair of
separate complementary members, each member
being identical and having a central channel
portion and marginal edges, the channel por-
fion being provided with transverse grooves and
the marginal portion being provided with loops
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of approximately the same dimension as said
grooves.

9. As an article of manufacture, a water tube
for a radiator or the like comprising a pair of sep-
arate complementary members, each member.be-
ing identical and having a central channel por-
tion and marginal edges; the channel portion be-
ing provided with a plurality of spaced transverse
grooves and the marginal portion being provided
with loops of approximately the same dimension
as said grooves, there being shallow grooves In-
termediate said first mentioned grooves.

10. A radiator comprising, in combination, a
plurality of tubular water passages, each of said
passages including a pair of complementary radi-
ator half tubes having central reinforcing chan-
nels with fiat continuous marginal portions dis-
posed substantially in the original plane of the
strip from which the half tube is formed, said
flat continuous marginal portions being joined
together in substantial abutting relation, loops
disposed at the edges of said marginal portions
and formed from the material thereof by slit-
ting a portion of the material and by stretching

5 the same to dispose a portion of each of the

loops in a plane spaced from the original plane
of the strip, and a plurality of transverse com-
municating pockets of different size formed in
the central portion of said tubes intermediate

.the flat continuous marginal portions thereof.

11. A radiator comprising, in ccmbination,-a
plurality of tubular water passages, each of said
passages including a pair of complementary radi-
ator half tubes having slot continucus marginal
portions by which the tubes are joined together,
the central porticn of each of the tubss being
channeled to strengthen the same and the chan-
nel portion only being corrugated to provide a
plurality of transversely communicating pockets
of different size in said channel portion, the
large pockets and small pockets being alternate-
ly arranged, said marginal portions being slitted
uniformly along the lengths thereof and substan-
tially opposite each of the larger pockets above
mentioned and the severed sections of said mar-
gins being. distended away from the plane of
said joined flat continuous marginal portions in
opposite directions to form loops with flattened
crowns, the crowns of one radiator tube being
secured to the crowns of the adjacent tubes.

12. A radiator comprising a plurality of tubu-
lar water passages, each of said passages com-

prising a pair of complementary radistor half

tubes; each tube being formed of a flat strip of
material with a continuous channel formed in
the central portion thereof to give the tube col-
umn strength, leaving flat continuous marginal
portions substantially in the original plane of the
strip, transverse corrugations formed in the cen-
tral channel portion only of said strip, and a
plurality of loops disposed at the edges of said
flat marginal portions, said loops being formed
by slitting said marginal portions adjacent said
transverse corrugations and stretching the sev-
ered marginal sections to secure sufficient mate-
rial for said loops. )

13. A radiator comprising a plurality of tuku-
lar water passages, each of said passages includ-
ing a pair of complementary radiator half tubes
secured together and each of said tubes compris-
ing a strip of material having a channel formed
longitudinally thereof with marginal portions on
opposite sides of said channel left flat and con-
tinuous and in the original plane of said strip,
said longitudinal channel being provided with

1,054,946

transverse corrugations formed therein subse-
quent to the formation of the channel, said cor-
rugations being in the nature of truncated py-
ramidal sections having the base portions thereof
disposed in the plane of said channel and the
apices thereof disposed in the plane spaced from
said channel portion opposite the plane of said
continuous marginal portions, the apices of the
corrugations of one tube being adapted to con-
tact with the adiacent apices of adjacent tubes,
whereby the area of contact between adjacent
tubes is limited, and means for holding said
tubes together.

14. A radiator comprising a plurality of tubu-
lar water passages, each of said passages includ-~
ing a pair of complementary radiator half tubes
secured together and each of said tubes com-
prising a strip of material having a channel
formed longitudinally thereof with planar mar-
ginal portions on cpposite sides of said channel
left flat and continuous and in the original plane
of said strip, said longitudinal channel being pro-
vided with transverse corrugations formed there-
in subsequent to the formation of the channel,
said corrugations heing in the nature of truncated
pyramidal sections having the base portions
thereof disposed in the plane of said channel
and the apices thereof disposed in the plane
spaced from said chanuel portion opposite the
plane of said continuous marginal portions, the
apices of the corrugations of one tube being
adapted to contact with the apices of adjacent
tubes, whereby the area of contact between ad-
jacent tubes is limited, and means for holding
said tubes together.

15. A radiator comprising & plurality of tubular
water passages, each of said passages consisting
of a pair of complementary radiator half tubes
and each of said half tubes including a sirip
having a longitudinal channel formed in the cen-
tral portion thereof forming angularly disposed
sections giving the strip a substantial amount of
strength against distortion, the channel being
formed with fiat continuous marginal portions on
either side of said channel portion and in the
original plane of the strip, transverse corruga-
tions formed in the channeled portion of said
strip, the crests of said corrugations having re-
entrant portions intermediate the ends of the
corrugations, whereby the end portions of said
corrugations are spaced farther from the original
plane of the strip than said reentrant portions,
and lcops pressed from said flat continucus mar-
ginal portions of the strip and serving as means
for holding all of said radiator tubes in position
with said end portions of the corrugations in con-
tact with those of adjacent tubes and with the
reentrant portions thereof disposed in spaced re-
lation. '

16. A radiator comprising a plurality of tubular
water passages, each of said passages consisting
of a pair of complementary radiator half tubes
and each of said tubes being formed from a strip
with an intermediate channel formed therein and
flat, continuous marginal portions disposed in the
original plane of the strip, transverse corruga-
tions formed in said channeled portion, each of
said transverse corrugations having its mid sec-
tion reversely arched with respect to the main
bedy of the corrugation, thereby providing for
point contact between adjacent radiator tubes,
and means for holding said radiator tubes in po-
sition and maintaining said point contact there-
between. )
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