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To all whony it may concerw:

Be it known that I, WILLIAM R. KINNEAR,
o citizen of the United States, residing at Co-
lambus, in the county of Franklin, State of
Ohio, have invented certain new and useful

Improvements in Sheet-Metal Radiators, of |
which the o

following is a specification. |

My invention relates to that type of radia-
tors constructed of sheet metal in which the
units are made from tubes or tubular bodies
having the ends closed to form tight cham-
bers for the heating medium, the tubes being
cither in the form of seamless drawn tubing
or being constructed from sheet metal having
opposite edges joined together in a suitable
nianner. . |

" One feature of my present invention relates

to the method of closing the ends of tubes to
form the closed chamber. |

Another feature relates to’a means for con-
necting the opposed walls of adjacent units
in building up radiators of any desired num-
ber of units. |

A third feature of my present invention re-
lates to a novel method of tying together op-
posite walls of a heating unit in order to pre-
vent the walls from bulging under internal
pressure. | |

My invention will be fully understood upon

roference to the accompanying drawings, in
which— |

Figures1land2are vertical sections through
two radiators consisting of two units each
and embodying features of my presentinven-
tion. Figs. 3, 4, and o are sectional detail
views showing on an enlarged scale several
forms of end closures. [Fig. 618 a sectional

Jetail view, on an enlarged scale, showing the |

preferred construction of the connection be-

iweon units forming one of the features of |

! Fig. 7 is a sectional
view, on an enlarged scale, of the means for
tying together opposite walls of a unit; and
Fig. 8 is sectional detail view of a form of
hottom closure for a tubular unit which may
he used to advantage in connection with the
form of top closure shown 1in Kig. 2. |

As shown in Figs. 1, 8, 4, and 9, the end
olosure is constructed by closing the metal of
the member A around a filling-plece or cap-
piece. In Figs. 1, 5, and 4
member A is condensed and bent inward, as

the metal of the |

|

|

|

L

longitudinal portion 6
7, which cooperates with an upturned
flange

openings B,

I'shown at 1, and its meeting edges united in

a seam 2, a fillingor cap piece 3 being intro-
dneed and held in such position by shoulders
4, formed in the wall of the member A, that
't will sustain the end while the metal i8 be-
ing formed, as at 1, and seamed, as at 2. This
filling or cap piece 3 18 preferably made of a
struck-up hemispherical or CONCavo-convex
piece corresponding 1o the form which it is
desired that the end of the unit shall have.
According to Fig. 5 a similar cap-piece 9,
havinga flange10,hasthe metal closed around
it by forming & groove 11, the shoulder £ be-
ing also provided for sustaining the cap-piece
and the upper lipof the groove being approxi-
mately coextensive with the flange of the cap-

plece.

According to Fig. 2 the end of the member
A is closed in a manner corresponding to that
shown in Figs. 1, 3, and 4
metal at 1 and uniting the edges by a seam
2; but in this construetion the filling or cap
piece 3 is omitted, the end being sustained
while it is being formed by a suitable tool in-
troduced from the opposite end of the unit.
Said oppositeend is thereafter closed,asshown
at the bottom of Fig. 2 and in Fig. 8, by in-
serting a bottom plece 5, bent to form the
and the double-seam

oTOOVe
3 on the lower end of the nnit. The

shoulder thus formed at 6 affords means for
working the joint and making a tight closure
without the necessity of sustaining the parts
from within.

In order to join the opposed walls of adja-

| cont units and to provide the necessary cir-

culation-passage between them, I employ a
tubular portion C and connect the same at
its respective ends with the walls to be joined.
This is accomplished by providing the tubu-
1ar member C with shoulders 13, formed by
a central enlargement 12, as shown in Kig. 6,
and flaring its opposite ends, as shown at 14,
so as to engage around the interior of the
which are formed with
flanges 15. The flanges-15 abut against the
opposite shoulders 13 of the enlargement 12
and are there tightly held by the flared por-

tions 14. These shoulders13 in Fig. 6 afford
abutments to sustain the radiator - walls
against expansion under internal pressure.

by forming in the
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The flared portions 14 are forced into the po-

sition shown by suitable tools introduced |

through the opposite openings B of the re-
spective units and form locking portions for
tying the units together. |

To tie the opposite walls of the radiator
units together to prevent them bulging under
internal pressure at intermediate points, said
walls have pressed in them hemispherical
bosses 16 of sufficient depth to cause them to
meet in the middle plane of the unit, where
they are securely united by rivets 17. By
having these bosses struck in from both sides
are alike stiffened and sustained,
the convex faces of the bosses coming
together offers less obstruection to free circu-
lation within the chamber than if the boss
were formed on one side only and were made
to abut against a flat surface on.the opposite
side. After the several joints or connections
are made the radiator or unit is preferably
dipped in a sunitable soldering or galvanizing
bath to firmly unite the parts and make tight
closures at the joints.

Having thus deseribed the invention, the
following is what I claim as new therein:

1. Atobular radiator unit having at its end |

a filling or cap piece, and having its metal

closed around and secured to said filling or |

cap piece to form a tight closure.

2. A tubular radiator unit having atits end
a filling or cap piece, and having its metal |

‘projecting flanges, and a

742,673

closed around and secured to said filling or

cap piece to form a tight closure, and formed
with a shoulder beneath said piece to sus-
tain it.

3. A tubularradiator unit having atits end
a filling or cap piece and having the metal of
itssides formed in over said filling or cap piece
with the edges united in a seam above the
same. S

4. Atubular radiator unit formed at its end
with a shoulder, having a filling or cap piece
resting upon said shoulder within the end and
having the metal of the radiator unit formed
In over the cap-piece and united in a seam

I above the same.

5. A circulating connection for radiator
units, consisting of flared openings in the op-
posed walls of the units, having outwardly-
tubular member
formed with shoulders against which the out-
wardly-projecting flanges abut, and project-
ing within the flanges, and having its ends
flared into close contact with the Aared open-

ings of the units, and securely holding the

flanges between the shoulders and the flared

ends of the tube within the units.
T'he foregoing specification signed this 17th
day of March, 1903. -
WILLIAM R. KINNEAR.
In presence of—
J. GREEN,
HARRY E. KNIGHT.
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