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This invention relates to radiators, and
more particularly to a water-tight connection
between a radiator tube and header, said con-
nection being formed automatically within
the interior of the header by the process of
assembling the tube in the header. :

One object of this invention is to provide
a radiator tube connection which will have
Do parts projecting beyond the end of the
header and which will be hermetically sealed
without requiring the use: of solder, cou-
plings, ete.

A further object is to provide a device of
the above nature which will be simple in con-
struction, easy and inexpensive to manufac-
ture, and very efficient and durable in use.

With these and other objects in view there
have been illustrated on the accompanying

‘drawings two forms in which the invention

may be conveniently embodied in practice. -

Fig. 1 repsesents a transverse sectional view
of a fin-type tubular radiator embodying the
invention. R

Fig. 2is a fragmentary sectional view on
an enlarged scale of one end of g radiator
header showing the shape of the interior boss
for surrounding and supporting the end of
the tube. : e

Fig. 81sa fragmentary view similar to Fig.
2, showing the tube and spreading ferrule in
their final condition after the joint has been
formed. S

Fig. 4 is a fragmentary sectional view in
elevation, showing the ferrule located in the
end of the radiator tube Preparatory to in-
sertion in the header.

ig. 5is a view in elevation, taken at right-

angles to the view shown in Fig. 4, of the
tube-spreading ferrule, prior to ifs insertion
in the end of the tube.

Fig. 6 is a fragmentary view similar to

Fig. 3, showing a modified form of the in-.

vention in which a projection on the header
takes the place of the ferrule.

In the manufacture of tubular radiators in
the past, it has been necessary, in order to

ange over or expand the ends of the tubes,
to have said ends exposed or accessible from
the exterior. In some cages this was accom-
plished by providing a removable section or

At ds unnecessary

cover for the header, and in other cases by
cutting holes in the outer wall of the header
in dlinement with the tubes in order to per-
mit the insertion of the expanding tool.
The holes in the outer wall of the header were
then closed with screw plugs.

By means of the Present invention, a tu--
bular radiator has been produced in which
to provide removable cov-
ers for or to cut openings in the outer wall
of the header, the tubes being hermetically
sealed within the openings in the inner wall

‘of the header automatically and without the

use of any tools.
Referring now to the drawings in which
like reference numerals denote correspond-

ing parts throughout the several views, the
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numerals 10 and 11 indicate respectively a

pair of headers forming the ends of the ra-
diator, said headers being joined by a plu-
rality of tubes 12. The inner wall 13 of each
header has a plurality of openings arranged
in rows for receiving the tubeg 12, and each
opening is reinforced within the interior of
the header by a tapered boss 14. As more
clearly shown in Figs. 2 and 3, each boss 14
has an inner cylindrical bassage 15 adapted
to form a driving fit on said tube 12 and a
tapered outer passage 16 to facilitate the
ready insertion of the tube 12 into the head-
er. The outer walls 17 of the headers 10
and 11 are free from openings or pro-
tuberances of any kind, ‘

In order to permit the circulation of a
suitable heating fluid, such as steam or hot
water, through the radiator, the headers 10
and 11 are provided at their ends with inlet
and outlet openings 18 and 19, said openings
18 and 19 being fitted with suitable pipes,
not shown. -~ .

~In order to cause the end of the each tube
12 to be spread outwardly about the inner
edge of the corresponding boss 14, when the
radiator is being assembled, provision is
made of an expanding tubular ferrule 20,
which is adapted to be inserted in the end of
each tube 12. Each ferrule 20 is cut away
at its outer edge to form opposed slots 91
and 22, whereby free circulation of the heat-
ing fluid from 'the headers into the tubes is
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provided. Each ferrule 90 is provided ab
its inner end with a reduced section 23 adapt-
ed to fit snugly within the interior of the
tube 12, as clearly shown in Figs. 3 and 4.

O peration

In operation, when it ig desired to assem-
ble the radiator tubes 12 in the headers 10
and 11, the ferrules 20 -will first, be inserted
‘nto the ends of said tubes, as shown in Fig.
4 The tubes 12 and ferrules 20 will next be
inserted through the openings in the inner
sides 13 of the headers 10-and 11 until- the
ferrules 20 strike the inner sides of the outer
walls 17 of said headers. The radiators will
then be placed within a press or other ap-
paratus capable of exerting a compressive
force upon the headers 10 and 11 for fore-
ing them toward one another until the in-
termediate shoulders on the ferrules 20 ex-
pand the ends of the tubes 12 from the condi-
tion shown in Fig. 4 to the condition shown
in Fig. 8. - —

Tha tubes 12 will thus be locked within
the headers 10 and 11 by the interior flanges
94 thus formed, and water-tight joints will
be produced without the use of solder, cou-
plings,
ments.

Tn the modified form of the invention
shown in Fig. 6, no ferrale is employed, but
instead, the inside of the outer wall 17 of the
header is provided with a plurality of inte-
oral projecting plugs 25, one of which is
located opposite the position of each tube
192. Rach of the plugs 25 1s provided with a
T-shaped passage 27 for permitting the cir-
culation. of heating fluid therethrough.
Moreover, the construction 1s strengthened
somewhat by providing outer bosses 26 on the
inner face 18 of the header for surrounding
the tubes 12. The operation of this form of
the invention is similar to that of the first
form. .

TWhile there have been digclosed in. this
specification two. forms in which the inven-
tion may be embodied, it is to be understood
that these forms are shown for the purpose
of illustration only, and that the invention
is ot to be limited to the specific disclosures
but may be modified and embodied in various
other forms without departing from its
spirit. In short, the invention includes all
the modifications and embodiments coming
within the scope of the following claims.

Having thus fully described the invention,
what is claimed as new, and for which it is
desired to secure Letters Patent, is:

1. In a radiator, a pair of headers, a plu-
rality of tubes for connecting said headers,
each of said tubes having a tapered tubular
ferrule inserted in each end for engaging the
inside of the outer walls of said headers to
automaticall_v spread. said ends when the

expanding tools, or other instru-.
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headers are forced together, and thereby form
water-tight joints.

9. In a radiator, a header having an open-
ing in the inside wall thereof, a tube passing
through said opening, and tube-spreading
means located in the end of said tube for en-
gagement with the inside of the outer wall
of said header, whereby when the tube is for-
cibly driven into said header, the end of said
tube will be enlarged to form a water-tight
joint with said header. ,

3. In o radiator, a header having an open-
ing in the inside wall thereof, a tube passing
through said opening, and a tube-spreading
ferrule located in the end of said tube for
engagement with the inside of the outer wall
of said header, whereby when the tube is
forcibly driven into said header,
said tube will be enlarged to form a water-
tight joint with said header. h

4. Tn a radiator, a header having an opei-
ing in the inside wall thereof, a tube passing
through said opening, and a tube-spreading
ferrulo located in the end of said tube for

engagement with the inside of the outer wall ©

of said header, whereby when the tube is
forcibly driven into said header, the end
of said tube will be enlarged to form a water-
tight joint with said header, said ferrulehav-
ing an opening in its outer end to permit the
cireulation of a heating fluid thevethrough.

5. In a radiator, a header having an open-
ing in the inside wall thereof, a tube passing
through said opening, and a tube-spreading
ferrule located in the end of said tube for
engagement with the inside of the outer wall
of said header, whereby when the tube is
forcibly driven
aaid tube will be enlarged to form a water-
tight joint with said header, said ferrule hav-
ing a plurality of openings in its outer end
to permit the circulation of a heating
therethrough. _

6. In a radiator, a hollow header having

parallel inner and outer sides, said inner side ::

having an opening for a tube, an inwardly
projecting boss surrounding and reinforcing
said opening, a tube projecting through said

L. =
opening and boss, a shouldered tubular fer-

rule in eaid tube, said tube having its inner

end enlarged by driving it against said fer-
rule to form a water-tight locking flange.
R Ird - - N .

7. In a radiator, a hollow header having
an opening in one side, a tube extending

through said opening, a tubular spreading IS

ferrule in the end of said tube, said tube
having a flange formed by forcibly driving
it against said ferrule for sealing and locking
it in position. _ '

8. In a radiator, a hollow header having
an opening in the side, a tube extending
through said opening, a tubular spreading
ferrule in the end of said tube and adapted
to abut against the inside of the outer wall
of said header, a boss surrounding and rein-

the end of

into said header, the end of.

fluid,
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forcing the interior of said opening, said tube
having a flange formed by forcibly driving
said tube into said header. ’

he process of making g water-tight
connection between a radiator tube and a hol-
low header which comprises inserting a tubu-
lar spreading ferrule in the end of said tube,
placing the end of said tube and ferrule
through an aperture in said header with the -
ferrule abutting against the inside of the
outer wall of said header, and applying pres-
sure upon said tube to spread the end there-
of into contact with the edge of said aperture.

10. In a radiator, a hollow header having
parallel inner and outer sides, said inner side
having an opening for q tube, an inwardly
projecting hoss surrounding and reinforcing
said opening, a tube projecting through said
opening and boss, an expanding member
within said header in alinement with said
tube, said tube having its inner end enlarged
by driving it against said expanding member
to form a water-tight locking flange.

11. In a radiator, a header having an open-
ing in the inside wall thereof, a tube pass-
ing through said opening, and tube-spread-
Ing means within said header located in aline.-
ment with the end of said tube for engage-
ment with the inside of the outer wall of
said header, whereby when the tube is forei-
bly driven into said header, the end of said
tube will be enlarged to form g water-tight
joint with said header.

12. In a radiator, a hollow header having
an opening in one side, an inside boss sur-
rounding and reinforcing said opening, a
tube extending through said opening, a tubu-
lar spreading ferrule in the end of said tube,
said tube having a flange formed by forcibly
squeezing it between said ferrule and boss
for sealing and locking it in position.

In testimony whereof I have affixed my
signature to this specification.

GUSTAVE HILDING AN DERSON.




