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7o all whom it may concern.:

Be it known that I, Joun M. FEDDERS,
a citizen of the United States, residing at
Buffalo, in the county of Erie and State of
New York, have invented new and useful
Improvements in Radiators, of which the
following is a specification. :

This invention relates to a radiator of that
type in which radiating elements are inter-
posed between adjacent water tubes for the
purpose of increasing the transmission or
dissipation of the heat in the water to the
atmosphere.

Tt is the object of this invention to pro-
duce a radiator of this chare:ter in which
the radiating members are constructed with-
out any waste metal and no double thickness
of metal is employed in its formation, and
in which the radiating member is so disposed
between two adjacent water tubes that it
serves to effectively brace these tubes rela-

tively to each other and materially .

strengthen the radiator as a whole.

In the accompanying drawings:

Figure 1 is 4 fragmentary front elevation,
partly in section, of o radiator core embody-
ing one form of my improvements. Fig. 2
is a horizontal section taken on the corre-
spondingly numbered line in Fig. 1. Fig. 3
is a fragmentary perspective view of the
preferred form of a radiating member con-
taining my invention. Fig. 4is a plan view
of a portion of a blank from which my im-
proved radiating member is constructed.
Figs. 5 and 6 are fragmentary vertical sec-
tions showing an adaptation of my invention
in radiator cores in which one or more radi-
ating fins or spacers are employed between
adjacent water tubes. Fig. 7 is a frag-
mentary perspective view showing a slightly
different form of a radiating member from

that shown in Figs. 1-3 and constructed in’

accordance with my invention.

Similar characters of reference refer to
like parts throughout the several views.

Referring to Figs. 1.and 2, 1 represents a
plurality of water tubes which are arranged
side by side and which are adapted to be
connected at their opposite ends with the
water circulating system of a gas engine in
any suitable manner for the purpose of cool-
ing this water. Each of these water tubes is

preferably constructed of two corrugated
strips 2 of sheet metal which are assembled
so as to form two parallel side walls, the lon-
gitudinal edges of these strips being offset,
as shown at 8, and connected by solder. As
shown in Fig. 1 the adjacent tubes of the
radiator core are so assembled that the val-
leys on one side of each of these tubes are
ar}x;anged opposite the valleys of an adjacent
tube.

" Between every two adjacent water tubes is
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arranged one of the radiating members -

which embodies my invention and which in
its preferred form is constructed as follows:
4 represents a plurality of transverse radi-

ating plates which are arranged in a longi-

tudinal row in the space between two adja-
cent water tubes and ‘each of which engages
at its opposite side edges with the corre-
sponding valleys or bottoms of two corruga-
tions of a pair of adjacent water tubes,
thereby forming together with the walls of
the water tubes, a plurality of air passages

or couduits 5 through which the ‘air passes

from one side of the radiator to the other
for reducing the temperature of the water in

the tubes. 6 represents a plurality of longi-

tudinal coupling straps which alternate with
the transverse plates and each of which is
connected at its opposite ends with two adja-
cent, transverse plates. The several trans-
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verse plates and coupling straps of the radi-

ating unit are preferably constructed inte-
grally from a single sheet or strip of metal

y providing each strip with a plurality of
equidistant transverse slits 7, which divide
the several plates from each other and a plu-
rality of pairs of longitudinal slits 8 which

cross the transverse slits and extend part
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way into the opposite side edge portions of .

each plate, as shown in the blank in Fig. 4.

In forming the radiating member from a

blank of this character the several coupling
straps are displaced or bent relatively to the
plates so that the straps and plates are at
right angles to each other and the plates are
arranged parallel in a longitudinal row and
the several coupling straps are arranged

lengthwise and each one connects two of the

radiating plates. . In the construction shown
in Figs. 1-4 each radiating member is pro-
vided with two rows, sets or groups of such
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straps which are preferably arranged ai s
distance from opposite side edges thereos,
but if desired the number of sets or rows of
such straps may be varied depending upon
the width of the radiator for which the radi-
ating member is intended.

When displacihg the metal for the side
edge portions of the several transverse radi-
ating plates, openings or notches 9 are
formed therein which permits of cross cir-
culation of air from one air tube to another,
which openings, however, are produced.
without any special operation inasmuch as -
they are formed incidentally by the displace-
ment of the metal which forms the straps,
thereby avoiding any waste of material for
this purpose. ’

For the purpose of facilitating the manu-
facture of these radiating members and
simplifying the construction of the dies and
machinery necessary for this purpose the
coupling straps of each group or set are
preferably so disposed relatively to each
other that each strap which -is formed out
of one side edge portion of one plate is ar-
ranged transversely in line with a strap
which is formed out of the opposite side
edge portion of the same plate, as shown in
Figs. 14. In order, however, not to re-
move all of the metal of a particular plate
between a pair of straps projecting in trans-
verse alinement from opposite sides thereof,
each of these straps is connected with one
of said plates nearer one of the side edges.
of the latter than the other side edge of the
same plate, in other words, the companion
straps formed from transversely opposite
edge portions of a plate are arranged on op-
posite sides of the longitudinal center line
of this plate so as to leave the solid portion

10 between these straps which forms a neck,

‘whereby the central part and the respective,
end part of the plate remain integrally con-
nected. By this formation of the coupling
straps, a staggered arrangement of the sev-
eral straps of each group between the sev-
eral plates is obtained in a direction cross-
wise of the plates. :

It will be noted that each of the straps is
formed partly by metal displaced or bent
from the side edge of one transverse plate
and partly by metal displaced from the side
edge of the adjacent transverse plate so that
no metal other than that obtained from the
flat blank is required for producing the
connection between the several transverse
radiating plates. Furthermore, no dou-
bling or folding of the metal upon itself
occurs in the formation of this radiating
member so that no plaits or double thick-
nesses of metal exist, thereby reducing to a
minimum the amount of metal required for
producing these radiating members and ef-
fecting a corresponding saving in cost of
production.
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For the purpose of rendering the radiat-
ing members less susceptible fo. distortion
while handling the same in assembling them
with the corrugated water tubes, it is prefer-

able to stiffen them and this is readily ac-.

complished by providing each of the radiat-
ing plates with a stiffening or strengthening
rib or bead 11 arranged lengthwise midway
of its side edges and having its two opposite
ends terminating short of or merging gradu-
ally into the body of the respective plate
so that these end portions present only a
single thickness of metal in appearance.

After the radiating members have been
thus assembled with the several tubes, the
opposite sides of the core thus formed is
dipped part way into a bath of solder for
the purpose of connecting the several water
tube walls with each other and the end por-
tions of the radiating plates with the water
tube walls.

When a plurality of such radiating mem-
bers are to be interposed in the space be-
tween two adjacent water tubes, one or
more radiating fins or spacing members 12,
preferably of corrugated form, are em-
ployed, one between two adjacent radiating
members. For instance, in Fig. 5 is shown
a construction in which a single corrugated
spacing or radiating fin 12 of sheet metal is
arranged between two radiating members,
each of these radiating members in this par-
ticular instance having its transverse plates
engaged at side edges with the valleys of
the corrugations on one side of the spacing
fin while the opposite side edges of the re-
spective transverse plates engage with the
opposing valleys of one of the corrugated
water tube walls.

In Fig. 6 is shown a construction in which 1

two corrugated spacing or radiating fins 12
are employed in connection with three radi-
ating members and two water tube walls,
the central or intermediate radiating mem-

‘ber having its transverse plates engaging

their opposite side edges with corresponding
valleys on the opposing sides of the two
spacing fins, while each of the radiating
members on one side of the intermediate
member has its transverse plates engaging
their side edges respectively with the val-
leys or bottoms of the corrugations of one of
the water tnbes and the opposing side of
one of the spacing fins. In like manner ad-

ditional radiating fins or spacers may be

employed to suit the required width of the
finished radiator and the particular service
which the same is required to perform.

If desired the alternating straps of each
group or row may be arranged in line with
each other in a direction crosswise of the
radiating plates, but in this case these straps
must be staggered or offset from each othep
in a direction lengthwise of these plates in
order to leave an uncut parg 13 of the stock
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of this plate to form a neck between the
central and end parts of this plate which in-
tegrally connects the same and preserves the
structure, as shown in Fig. 7.

It will be apparent from the foregoing
that a radiator having a radiating member
constructed in accordance with this inven-
tion requires a minimum amount of metal in
its organization and that all of the metal
which is employed is so distributed that it
operates with the maximum efficiency.

Furthermore, by arranging the plates 4
transversely between the opposing valleys of
adjacent corrugated members a thoroughly
bracing effect is obtained between the same
which materially strengthens the radiator
and permits of considerable pressure to be

- applied to the radiator in a direction par-

allel with the radiating plates 4 without in-
juring the same. In fact such pressure is
desirable in assembling the radiating parts
inasmuch as such pressure operates to aild in
centering the radiator parts relatively to
each other and retain them in place until
they are connected by solder on the opposite
sides of the radiator core.

Moreover, the employment of but a single
thickness of metal in the transverse plates
causes the latter to engage at their side edges
only by comparatively narrow contact sur-
faces with the bottons er valleys of adja-
cent corrugated members so that when these
members are soldered together no unneces-
sary use of solder occurs from which no

benefit is derived, as would take place when °

soldering together parts which present an
unnecessary solder receiving area.

.1t is therefore possible by means of this
improvement to produce a very strong radia-
tor and obtain a maximum radiating service
for the amount of metal which is employed
and one which can be economically manufac-
tured. . '

I claim as my invention:

1. A sheet metal radiating member hav-
ing a plurality of transverse plates arranged
in a longitudinal row, and a plurality of
longitudinal coupling straps alternating
with said transverse plates, said straps be-
ing connected at their ends with adjacent
transverse plates and formed by metal dis-
placed from the latter and said plates pro-
jecting in opposite directions from said
straps.

2. A sheet metal radiating member having
a plurality of transverse plates arranged in
a longitudinal row, and a plurality of longi-
tudinal coupling straps alternating with
said transverse plates, said straps being con-
nected at their ends with adjacent transverse
plates and formed by metal displaced from
the side edges of the latter and said plates
projecting in opposite directions from said
straps. '

3. A sheet metal radiating member hav-

ing a plurality of transverse plates arranged
in a longitudinal row, and a plurality of
longitudinal coupling straps alternating
with said transverse plates, each of said
straps being formed partly by metal dis-
placed from the side edge of one transverse
plate and partly by metal displaced from the
side edge of an adjacent transverse plate and
said plates projecting in opposite directions
from said straps. : '

4. A sheet metal radiating member having
a plurality of transverse plates arranged in
a longitudinal row, and a plurality of longi-
tudinal coupling straps alternating with said
transverse plates, each of said straps being
formed partly by metal displaced from the
side edge of one transverse plate and partly
by metal displaced from the side edge of an
adjacent, transverse plate, and the straps be-
tween the several transverse plates being
staggered relatively to each other in a direc-
tion crosswise of the plates.

5. A sheet metal radiating member having
a plurality of transverse plates arranged in
a longitudinal row, and a plurality of longi-
tudinal coupling straps alternating with said

transverse plates, each of said straps being

formed partly by metal displaced from the
side edge of one transverse plate and partly
by metal displaced from the side edge of an
adjacent transverse plate and each strap be-
ing connectéd with said plates nearer one of
the side edges of the latter than the other
side edge of the same.

6. A sheet metal radiating member hav-
ing a plurality of transverse plates arranged
in a longitudinal row, and a plurality of
longitudinal coupling straps alternating
with said transverse plates, each of said
straps being formed partly by metal dis-
placed from the side edge of one transverse
plate-and partly by metal displaced from the
side edge of an adjacent transverse plate and
each strap being connected with said plates
nearer one of the side edges of the latter
than the other side edge of the same and
each strap formed out of one side edge por-

.tion of one plate being arranged transversely

in line with a strap formed out of the oppo-
site side edge portion of the same plate.

7. A sheet metal radiating member hav-
ing a plurality of transverse plates arranged

in a longitudinal row, and a plurality of

longitudinal coupling straps alternating
with said transverse plates, said straps being

‘connected at their ends with adjacent trans-

verse plates and formed by metal displaced

opposite  directions from said straps and
water tubes having corrugated walls, the ex-

ternal valleys of which engage with the side

edges of said plates.

8. A sheet metal radiating member hav-
ing a plurality of trabsverse plates arranged
in a Jongitudinal row, and a plurality of
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longitudinal coupling straps alternating valleys of some of which engage with some
with said transverse plates, said straps being of the side edges of some of said plates, and
connected at their ends with adjacent trans- a corrugated spacing fin engaging the bot- 16
verse plates and formed by metal displaced tom of its valleys with other side edges of
from the latter and said plates projecting said plates.

in opposite directions from said straps, water

tubes having corrugated walls the external JOHN M. FEDDERS.



