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- RADIATOR AND THE LIKE

Application' filed February 9, 1929, *Serial No. 338,677,

In certain previous applications of myself
and others there are described radiators of a
general type comprising an elongated tubu-
lar structure adapted to carry steam or other
heating fluid or encasing an electric resist-
ance device and an extended area structure
or structures applied to the sides thereof for
taking off and distributing the heat. See for
example my . pending applications Ser. No.
709,080, filed April 26,1924 and Ser. No. 168,-
871 filed February 17, 1927 which have now
matured respectively into Patents No. 1,744,-
078 issued Jan. 21, 1932 and No. 1,781,472,

. issued’ Oct. 15, 1929. The present applica-
> tion is directed to certain improvements ap-

plicable to apparatus of the same class and
directed particularly to economy in-manu-
facture and efficiency in use. ’

The accompanying drawings illustrate em-
bodiments of the invention.

Figs. 1 and 2 are respectively a front ele-

vation and plan of the principal parts of a

radiator;

Fig. 3 is a
joints;

Figs. 4 and 5 are side elevations and Fig.
6 is'a front elevation of a fastener;

Fig. 7 is an enlarged vertical section
through a joint; ‘ :

Figs. 8, 9 and 10 are perspectives of modi-
fied styles of joint; ' ‘ '

Fig. 11 is a perspective of another modi-
fication; ' o '

Fig. 12 is an elevation of a pair of fas-
teners;

Fig. 13 is a perspective of another style of
joint. :
In Fig. 1 a pipe 1 is bent to form three suc-
cessive vertical lengths so as to convey steam
or other heating medium back and forth from
its admission to its discharge end. Applied
to each side of the pipe is an extended area
structure composed of thin sheet metal cor-
rugated to provide a succession of inner lon-
gitudinally extending portions 2 from the
edges of which transverse plates 8 extend out-
ward, leaving a flared space between them for
access to the plates 2, the successive pairs of
plates 8 being connected at their outer edges
by longitudinal plates 4.

perspective view of one of the

The corrugated plates are shaped to em-
brace and preferably to completely surround
the pipe 1 at intervals in its length. As
shown in Figs. 8, 7 and 8, the plates 2 are
bent outward to form recessed portions 5 fit-
ting around the pipe 1. Thus the plates 2
of the opposite corrugated sheets meet above
and below the pipe. They are secured to each
other, and thus to the pipe, by means of hol-
low rivets or eyelets 6 which pass through
openings in the plates 2 above and below the
pipe and are headed up and swaged so as to
draw the plates 2 close together and to secure
them tightly on the pipe. The extent of the
recessed portions 5 of the plates in the direc-
tion of the length of the pipe provides a wide
heat conducting path. This: contact is re-
peated at brief intervals in the length of the
pipe by the succession of plates 2 at short dis-
tances from each other. The eyelets 6 are
shown separately, before swaging in Fig. 4,
and after swaging in Figs. 5 and 6.

~ Copper tubing is preferred for the pipe 1,

but various other metals may be used such as
aluminum, brass, steel and so forth. In fact
the steam chamber instead of being an ordi-
nary elongated tube may be of any shapesuch
as a box member of cast or pressed metal (like
those described in applieations of Murray
and Phelps No. 9,185 filed February 14, 1925
and Bennett No. 805,837 filed September 12,
19928) or it may be a tube of oval, oblong or
other cross section.

The extended area structure is also best
made of copper for most purposes, but it may
be of other metals such for example as alu-
minum, brass, iron or steel. . It may be a con-
tinuous corrugated sheet as illustrated or it
may consist of a number of transverse plates
or fins with spaces between them open or
closed at their edges.

The complete apparatus may be used in va-
rious ways as a heat exchanger. When used
as a radiator for heating a room, steam or
other heating medium is circulated through
the tubular structure and the air is heated and
rises with a strong induced draft traversing
the heated extended area. Or it may be used
to cool the air by circulating cold brine, ex-
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panded gases or other cooling medium
through the tubular structure.

Or it may be employed in refrigerator
worlk, either as an evaporator in which a re-
fugeratlncr liquid is allowed to volatilize in
the pipe so as to remove heat from the sur-
rounding atmosphere or as a condenser in
which a refrigerating vapor is condensed
within the pipe throucrh the influence of the
colder atmosphere. For examples of the
latter see Phelps applications No. 141,065
filed October 12, 1926, and No. 239,875 filed

December 14, 1927.
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The apparatus is preferably for most pur-

5 poses soldered or brazed as a whole when

finished as above described in order to secure
a more complete heat-conducting bond ‘be-
tween the pipe and the corrugated plates and
to reinforce the fastenings and stiffen the
structure ; though for many uses the coating
of bonduw metal (indicated at 7, Fig. 5) may
be omitted. In the case of refmcremtm work
the coating should at the same time be of pro-
tective metal. It may be secured by dipping
the apparatus in a bath of tin or solder, for
example, which not only provides a s:ood
bond but also is resistant to action by food
stuffs, animal acid and so forth.

- The simple mechanical fasteners herein de-
scribed are particularly useful in connection
with a bonding coating: It is only necessary
that the fasteners serve to align and hold the
parts in proper assembled position during the
dipping operation; which purpose is fully
served by the s111]13‘9 and economical mechani-

cal fasteners described herein.

Where a complete coating is not desired the
joints may be reinforced bv means of straps
8, Tig. 8. having portions 9 embracing the
pipe and the recess plates 5 and having their
ends above and below the pipe fastened by the
rivets 6 passing through such ends and
through the plafes 9 which are clamped be-
tween them. The straps 8 strengthen the
joint and stiffen the structure 0 that no coat-
g is necessary to provide a further bond;
though such a coating may be used and would
generallv be used in refrigerators and sim-
ilar places. The additional straps may be
used also with the several alternatlve forms
hereinafter described.

According to Fig. 9 there are used small
solid rivets 10 in place of the larger hollow
rivets of Fig. 8. Fig. 9 also shows the plates
2 at opposﬂ;a qldes of the pipe separated
from each other, a feature which may be used
with the different fasteners shown in the
other figures.

Fig. 10 illustrates an extreme simplifica- .

tion of the fasteners. The plates 2 being
clamped together, ears 11 are lanced or

punched out of them as shown in the upper

part of the figure and are then clinched or
riveted down as shown in the lower part.
According to Figs. 11 and 12 straps 12 and

1,890,620

18 are arranged to embrace the portions 5
of the plates 2 and to extend to holes punched
in the plates, through which ears 14 on the
ends of one of the straps are passed and bent
over the ends of the other strap and pressed
or riveted down to fasten the parts together.

According to Iig. 13 the fastener is a clip
15 bent over the upper ends of the assembled
plates 2 and pressed together to hold the
plates clamped about the pipe 1. Similar
clips should be employed at the Jower ends of

the plates.

All the uses of the apparatus described
may be with a natural or induced flow of the
surrounding air over the extended area or a
forced flow may be effected by fans or simi-
lar apparatus or a flow may be caused by
pressure differences experienced in certain
locations.. In some locations and for some
uses the extended area may be provided at
only one side of the heating element.

Tnstead of the rivets and similar fasteners
used, screws and nuts may be employed.

The coating is shown in Fig. 7 only on the
outer faces of the structure. In practice it
will enter within the very thin spaces be-
tween the tube and the corrugated plates.
This portion of the coating is so very thin
that it cannot be adequately llustrated on
the scale of the drawings. But in fact there
is a nearly continuous film of tin or solder
between the tube and the corrugated plate,
sweating them together and bondm(‘f them
for heat conductivity.

Various other modifications may be made
by tho<e skilled in the art without departing
from the invention as defined in the follow-
ing claims:

1. An apparatus of the character described
including in combination a tubular structure
and an extended area structure embracing
and secured to said tubular structure and a
protective coating covering the entire faces
of the aforesaid parts.

2. An anparatus of the character described
including in combination a tubular structure
and an extended area structure embracing
the tubular structure, mechanical fasteners
for holding said structures together and a
protective and bonding coating on the ex-
posed faces of 'said structures and fasteners,
said coating being of metal and entering the
spaces between the tubular structure and the
extended area structure embracing it, and
forming a continuous metal path for conduct—
ing heat from one structure to another.

3. An anparatus of the character described
including in combination a tubular structure
and extended area structures applied to op-
posite sides thereof and recessed so as to sub-
stantially surround the tubular structure and
to meet above and below it, mechanical fast-
eners beyond the tubular structure for hold-
ing the aforesaid structures together and a
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posed faces of said structures and fasteners.

4. An apparatus of the character described
including in combination a tubular structure
and extended area structures applied to op-
posite sides thereof and recessed so as to sub-
stantially surround the tubular structure and
to meet above and below it, mechanical fast-
eners beyond the tubular structure for hold-
ing the aforesaid structures together and a
bonding metal coating on the faces of said
structure and fasteners, said coating entering
the spaces between the tubular structure and
the extended area structure embracing it, and
forming a continuous metal path for conduct-
ing heat from one structure to the other.

5. An apparatus of the character described
including in combination an elongated heat-
ing element and an extended area structure
embracing and secured to said heating ele-
ment and a protective coating covering the
entire faces of the aforesaid parts.

6. An apparatus of the character described
including in combination an elongated heat-
ing element and an extended area structure
embracing said heating element; mechanical
fasteners for holding said structures together
and a protective and bonding coating on the
exposed faces of the apparatus, said coating
being of metal and entering the spaces be-
tween the tubular structure and the extended
area structure embracing it and forming a
continuous metal path for conducting heat.
from one structure to the other.

7. An apparatus of the character described
including in combination an elongated heat-
ing element and extended area struetures ap-
plied to opposite sides thereof and riveted
to each other at points adjacent to the heat-
ing element and comparatively remote from
the edges.

8. An apparatus of the character deseribed
including in combination an elongated heat-
ing element in @ plurality of sections ar-
ranged alongside of each other in the same
plane, extended area structures extending
continuously across the plurality of sections
at opposite sides thereof and riveted to each
other at points beyond the heating element.

In witness whereof, T have hereunto signed

my name,
THOMAS E. MURRAY.



