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To all whom it may concern: |

Be it known that we, Josern B. LoNg
and Franx Tobpp, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented cer-
tain new and useful Improvements in Radia-
tors, of which the following is a specification.

The present invention relates to radiators
of the class particularly adapted for use on
automobiles, but which are also adapted for
use wherever it is desired to radiate or ab-
sorb heat for heating or cooling purposes.

The object of the invention is to provide a
radiator of improved construction and the
Invention consists in the features of novelty
that are hereinafter described with reference
to the accompanying drawing, which is made
a part of this specification and in which:

Figure 1 is a conventionalized front eleva-
tion of a radiator embodying the invention
1n its preferred form. Fig. 2is a view on an
enlarged scale, of a portion thereof partly in
front elevation and partly in vertical section
1n a plane parallel with the front of the radia-

tor and cutting the tubes. Fig. 3 is a hori-
zontal section thereof in the planes indicated

by the line 5—3, Fig. 2. TFigs. 4 and 5 are
fragmentary views showing two modifica~

~tions. Fig. 6 is a perspective view. of a por-
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tion of one of the corrugated strips. Fig. 7
1s a view similar to Fig. 6 showing a modifi-
cation.

The radiator consists of a suitable frame
having headers A and B, a plurality of tubes
C, the opposite ends of which are in internal
communication with the headers, in cus-
tomary manner, and a plurality of strips, D,
of sheet metal, arranged between the tubes,
lengthwise thereof, and provided with trans-
verse flutes or corrugations, the summits of
which are in heat-conducting contact with
the tubes. The tubes have flat sides and
are arranged with their flat sides parallel
with the direction of the air currents that
pass through the radiator and preferably
vertical. Preferably all of the strips are

- alike and each has a series of flutes or corru-
- gations D, D* D', D3, repeated as often as

00

necessary.

The summits of all of the flutes (D) on one
side of each strip are in heat-conducting con-

- tact with one side of one of the tubes, and in

05 rear) side of the radiator the sides of strips |

order to increase the area of contact their
summits are made flat. ‘At the front (or

~ | vantage 1s that the

| extend beyond the front (or re‘ar)l sides of the

tubes, as shown at d and at these projecting
portions the summits of the flutes ]g’ project,
as shown at d’, beyond the summits of the
Eortions In rear thereof to the extent of one-

alf the thickness of the tube, so that when
two strips are in

opposite sides of a tube the projecting sum-
mits ¢’ of the flutes D’ in the extended

tions of the strips will come together, as
shown in Figs. 1,2, 3, 4 and 6. One advan-
tage of this is that in the completed radiator
the extended portions of the strips obscure
the view of the tubes and by bringing the
summits of their flutes together a symmet-
rical geometrical design, resembling a honey-
comb 1n appearance, results. Another ad-
parts are additionally

por-.

GO

proper positions upon

Go

7()

braced against each other and the rigidity of

the structure thereby increased and Sstill
another advantage is that the shoulders, re-
sulting from the projecting summits of the
flutes cooperate with the tubes and form
stops or gages which assist in the exact as-
sembling of the parts, to the end that the
front edges of all of the strips shall be per-
fectly flush. Still another advantage is that
the tubes are protected.

The summits of all the flutes on the other
side of each strip contact with the summits
of corresponding flutes on an adjacent strip,
two strips, 1 the preferred form of the inven-
tion, being arranged between each two .ad-
jacent tubes. The summits of the flutes D?
are of V-shape and the summits of the flutes
D? are bent to form outwardly presented
V-shaped grooves, and these two forms of
flutes alternate, throughout the entire length
of the strip. In assembling the parts, two
strips are placed together with the summits
of the flutes D* of one strip engaging the
grooves 1n the summits of the flutes D3 of the
other strip, and while held in these relations
the two strips are slipped in, from the front
of the radiator, between two adjacent tubes.

until their shoulders ¢ resulting from the

projecting summits d’ engage the front sides
of the tubes. This operation is repeated
until the full complement of strips is in place
and then the strips and tubes may be secured
together by complete or partial immersion
1n a solder bath, or they
hand as the strips are put in place. |
The advantages in providing the strips
with flutes having interengaging features are

may be soldered by

~1
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that they incréase the i‘igiciity' of the struc-

ture, and, which is of great importance, they

‘greatly facilitate the holding of the strips in

proper relations to each other in assembling
the parts. Preferably these interengaging
features are similar on both strips, and the
dissimilar features alternate on each strip, be-
cause this enables all of the strips to be made
by one set of dies; i1t avoids the necessit

for selecting two dissimilar strips for eac

pair in assembling the parts; and in the com-
pleted structure the appearance is more sym-
metrical. We desire to have it understood,

however, that all of the flutes similar to the

flutes D* may be made on one strip and all of
the flutes similar to the flutes D® may be
made on the other strips, as shown at d* and
d® 1in Fig. 5. - '

In the preferred form of the invention,

above described, two strips D are arranged’

between adjacent tubes, but if desired but a
single strip may be used, as shown in Fig. 4.

In this case the flutes on both sides_ of the

strip will be hike the flutes D'.

- It should be noted that the tubes do not |
pass through the radiating strips and this is |-

of importance, especially for repair purposes.

With the described construction, should a

tube spring a leak, or require to be removed,
1t 1s simply necessary to loosen and remove

- the strips on one or both sides of it, and this
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“and a plurality of strips o

will give access to the tube, either for repair-
ing 1t while still in place, or for removing it.

Tn the preferred form of the Invention we
use a single row of tubes extending from side
to side of the radiator, but instead thereof we
may use & plurality of rows of tubes, so ar-
ranged that the tubes of the several rows fall
in longitudinal rows as shown at ¢’ in Fig. 7.

What we claim as new and desire to se-
cure by Letters Patent is:

1. A radiator having a plurality of tubes
and a plurality of strips of sheet metal having
transverse flutes or corrugations, a pair of
sald strips being arranged between each two
adjacent tubes, lengthwise thereof, with the
flutes on the adjacent sides of each pair in
contact with each other and the flutes on

the remote sides of each pair in contact

with adjacent tubes, the summit of one of
each two contacting flutes having a groove
mto which the summit of the other projects.

2. A radiator having a fplura,lity of tubes

sheet metal hav- |

898,238

ing transverse flutes ot e¢orrugations, th 5

alternate flutes on one side of each strip hav-
ing grooves In their summits, a pair of said

strips being arranged between each two ad-
jacent tubes with the summits of alternate
| flutes on one strip projecting into the grooves

in the summits of alternate flutes on the
other strip, the summits of the flutes on the
remote sides of the strips of each pair being
In contact with the sides of adjacent tubes.

3. A radiator having a plurality of tubes
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and a plurality of strips of sheet metal, hav- = -

ing transverse flutes. o» corrugations, ar-
ranged between the tubes, lengthwise thereof,
and having portions extended beyond the
tubes, the flutes‘in the extended portion of

the two strips on opposite sides of each tube

' being high and in contact with each other
 and the flutes in the remaining portion of

70

said strips being low and in contact with the

sides of the tube, the lower portions of the
flutes extending from the higher portions
quite to the opposite sides of the strips
whereby the strips may be inserted or re-
moved while the tubes are in place. =
4. A radiator having a plurality of tubes
and a plurality of strips of sheet metal hav-
ing: transverse flutes or corrugations, a pair
of said strips being arranged between each

two adjacent tubes, lengthwise thereof, and

having portions extending beyond the tubes,
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the summits of the flutes on adjacent sides

of the strips of each pair being in contact

with each other and the summits of the
flutes on the remote sides of the strips of
each pair being higher in the extended por-
tions than in the remaining portions of said
strips, whereby the summits of the flutes in
the extended portions of the two strips ar-
ranged on opposite sides of each tube con-
tact with each other and the summits of the
same flutes in the remaining portions of said
strips contact with the sides of the tube, the
lower portions of the flutes extending from
the higher portions quite to the opposite
edges of the strips, whereby the strips may
be put 1n place or removed while the tubes
are in place. | '

JOSEPH B. LONG.
FRANK TODD -

Witnesses: |
L. M. Hopkins, -
B. A. WoLFE.
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