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PATENT OFFICE

AROHIBAI;D H. DAVIS, JR.,, OF NEW CASTLE, AND PAXSON WINSBOROUGH, OF PITTS-
BURGH, PENNSYLVANIA, ASSIGNORS TO SHAW-PERKINS MANUFACTURING COM-
PANY, OF PITTSBURGH, PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA

- RADIATOR

Application f18d September 11, 1931, Serial No. 562,305.

This invention relates generally to heat
exchange apparatus and particularly to ra-
diators of'improved construction for heating
the rooms of buildings.

It is an object of this invention to provide
a self-contained radiator and cabinet so con-
structed that it constitutes a unitary article.
Another object of the invention is to pro-
vide a unitary radiator structure that pre-
sents a smooth and attractive exterior sur-
face, funetioning both as a cabinet and as
an active radiating surface. A more
general object of the ‘invention is to
provide a heating radiator that may be
economically manufactured, the heating
surfaces of which may be ‘easily cleaned,
so constructed that its exposed
parts are not heated to objectionably high
temperatures in operation with normal low
pressure steam or hot water. Another ob-
ject is to provide a radiator made up of sec-
tions, the front, back and top of each section
being formed from one sheet of metal. A
further object is to provide 4 self-containing
radiator and cabinet, constructed of similar
sections joined to constitute a unitary strue-
ture, _

In accordance with this invention in con-

structing a radiator, there is used, a heat-

ing element such as a tube for conducting
heated fluid, and enclose the heating element
in a sectional cabinet or extended surface
structure, each section of which preferably
constitutes a continuous front, top, and 'back
portion, preferably supported by means of
a transverse plate mounted on the heating
element. Suitable openings are provided for
ingress and egress of air to permit circula-

tion through the sections, and intermediate.

vertically disposed plates are provided in
cach section to aid in transferring heat from
the heating element to the air within the
section. . S

The foregoing and other objects of the in-
vention that will become apparent upon
further considering this specification, may
be achieved by the structures described here-
in and shown in the accompanying draw-
ings, in which :

Fig. 1 is a general perspective view of a

radiator embodying our invention mounted
on the wall of a room;

Fig. 2 is a view in front elevation of the
radiator, with interior parts indicated in
dotted lines, showing the construction in
greater detail; - _

Fig. 3 is a view in end elevation of the
radiator shown in Fig. 2.

Fig. 4 is a view in vertical cross-section
showing wall attachments, taken on the
%lane represented by the line IV—IV in
fig. 25 -

ig. 5 is an enlarged view in cross-section
of a portion of the radiator taken on the
plane represented. by the line V—V in
Fig. 2; -

Fig. 6 is a view in horizontal section, simi-
lar to Fig. 5, showing ancther type of joint
between the -sections of the radiator;

Fig. 7is a view similat to Fig. 6 showing
another type of joint between the sections;

Fig. 8 is a view in perspective of one sec-
tion of the radiator structure of a preferred
structure without edge joints; |

Fig. 9 is a view, similar to Fig. 8, of
section of a radiator made in accordance

" with a modification of our invention;

Fig. 10 is a view in front elevation of a

‘portion of a modified type of radiator show- -

ing intermediate
of each section; _

Fig. 11 is a view in vertical section of the
radiator shown in Fig. 10 taken on the plane
represented by the line XT—XT;

Fig. 12 is a view in elevation of a modi-
fied intermediaté plate adapted to be joined
to the heating element by an inserted disc;

plates extending to the top

Fig. 13 is a view in vertical section taken'

on the plane represented by 'the line
XIIT—XTIT in Fig. 12;

Fig. 14 is a view similar to Fig. 12 of an-
other modification of the intermediate plate;

Fig..15 is a view taken on the plane rep-
resented by the line XV—XV of Fig. 14;

Fig. 16 is a view in perspective of a sec-
tion of a radiator embodying a modification
of the invention;

Fig. 17 is.a view in front elevation of
a portion of a' modified radiator having a

single heating tube;
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Fig. 18 is an elevation of a portion of &

* radiator having a-modified end section;

Fig. 19 is a view in perspective of sections -

of a radiator embodying a further modifica-
tion; ‘ : e :

s, Fig. 20 is a view in perspective of a radia-

10
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‘tor made up of the modified sections shown
in Fig. 19, and

Fig. 21 is a vertical ;sectioxi of a detach-

able grilled plate adapted to be inserted in
the openings in front of the radiator cabinet
as shown in Figs. 2, 3 and 4. ‘

Referring more particularly.to Fig..1 of

the drawings, the radiator embodying our
invention may be mounted on the wall 1
of a room in any convenient position, for
instance beneath a window 2 and above a

base-board 8. Steam or other heating fluid-
may be admitted to the radiator through a

supply pipe 4 having a control valve 5 con-
nected in the usual manner to one end of the
radiator. At the other end of the radiator

is connected a trap 6 and a condensation re-
turn pipe 7 for draining liquid from the-

radiator. The radiator may be installed

- with fittings of other types or connected di-
_rectly to the pipes without a valve or trap

30
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according to standard practice

"As best shown in Fig. 2, the radiator com-
prises a plurality of similar sections 11, each
of which constitutes a continuous front, top
and back portion. When joined together as
shown, the sections constitute a smooth and
substantially continuous exterior cabinet-
like structure. Within the cabinet thus
formed is provided a heating element, prei-
erably a tube 12 of drawn copper, compris-
ing one or more runs as shown in Fig. 2 in
dotted lines connected to the valve 5 through
which the steam or other heating fluid from
the supply pipe 4 circulates.

To permit air to pass upward through

the sections, the bottom of each section 11 is

left open as shown in Fig. 4 to provide an
inlet- opening 13. Suitable outlet openings
14 are provided in convenient position at or
near the tops of the sections, preferably in
the front thereof as shown in Fig. 2. Iach
section thus constitutes in effect a flue for
inducing the circulation of air past the hot

" tube 12.

55
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In addition to the heat provided by con-
vection currents through the sections, the ex-
terior of each section radiates heat directly
into the room. .

As shown in Fig. 8, each section 11 is pro-
yided with a side wall or cross plate 15 in-
tegrally joined to ome edge of the front,
top, and ‘back portion, and provided with a

O plurality of openings 16 through which the

runs of the tube 12 pass. The openings 16
are provided with pressed flanges which en-
gage the exterior of the tubes 12 to make
heat-transferring contact therewith~in such
manner that heat is conducted from the tubz

11,014,106

12 through the transverse plate 15 to all
surfaces of each section 11. '

When steam is the heating medium within =

the tube 12, the exterior of the section 11,

‘being ‘spaced some distance from the tube, 7

is not brought to the temperature of the
steam, but remains at a substantially lower
temperature. . This gives full effective air

“heating but avoids the danger of personal

contact with hot steam pipes. In this man-
ner the sections constitute a guard for the
high temperature tube 12. This is particu-

76

larly desirable in the event that the radiator -

is used in a system employing high pressure,

high temperature steam, as direct radiation

80

from an exposed high temperature heating -

element is-uncomfortable to persons near
the heating element. ' ‘
‘The tube 12 is preferably made of drawn
copper, or other non-corrosive metal, and in
this instance it is bent and joined in such
manner that it is doubled back upon itself
to make a plurality of turns or runs longi-
tudinally of the radiator as shown in Fig.
2. Any number of runs of tubing may be
used, or the heating element may comprise
a single tube only, as shown in Fig. 17.
To assist in transferring heat from the
tube 12 to the air within the radiator, a plur-
ality of intermediate plates or fins 17 are
provided ~within each section. As  best
shown in Figs. 4 and 5, the intermediate
plates 17 are provided with openings 18 that
register with the openings 16 in the sections

11 for receiving the various runs of the tube’

12.  The intermediate glates 17 may be
somewhat smaller than the side plates 15 of

85
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the sections.11 and consequently they may .

be suspended on the tube 12 without engag-
ing the interior of the sections 11 or they
may be made to fit tightly within the sec-
tions as shown in Fig, 10.

+ In the specific embodiment shown in Fig.

5 each section 11 is provided with three .
intermediate plates, but any convenient
‘number of intermediate plates may be pro-

vided as circumstances may suggest, or for
certain conditions the_ intérmediate plates
may be dispensed with. -

The intermediate plates 17 may extend the
entire height of the sections 11 as shown in
Figs. 10 and 11, in which case they provide
a grill at the openings 14 that enhances the
appearance of the radiator. Or they may be
limited in height, as shown in Figs. 2 and 4
to such extent that they do not pass above
the bottom of the outlet openings 14 in the
sections. ‘

If desirable the plates may be made still
shorter to engage only the single tube shown
in Fig. 17, or plates of various lengths and
sizes may be intermixed. - : :
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In constructing a radiator in accordance -

with our invention, each section 11 may be
individually formed, as shown in Fig. 8 by

150
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pressing, drawing and punching it from a
suitable single sheet:of metal. By another

method, the sections“may be made from flat

material by catting and’ folding
Fig. 9. _— -
Any suitable Workable{ sheet metal may be
utilized, but we prefer to make the sections
11 of sheet steel because of lower cost there-
of. The intermediate plates 17 may be
stamped from suitable sheet material: such

as sheet copper, aluminum, or steel. We

it as shown

have found that the inexpensive grades.of -
manutacturing -

sheet steel may be utilized for
the intermediate plates with sat’sfactory
results, : :
After the individual sections and plates
have been formed they may be assembled
and held in their relative positions by any
suitable frame, and the tube 12 insertel

20 through the openings 16 and 18 in the cross

25

. 30

plates 15 and the intermediate plates 17 re-
spectively. ’
As shown in Fig. 2, the tube 12 is pref-
erably made
being bent in U-shape and another part be-
ing a plain straight tube. The U-shaped
part may be inserted from one end of the
structure through two of the openings 16
and joined at the other end of the radiator,
by a suitable return bend connection 19, to

the straight portion of the tube that consti-.

tutes the third run or turn. thereof through
the radiator. Although only three horizon-
tal runs of tubing are shown, any suitable
number may be utilized as desired.

After the sections 11 have been thus as-

sembled on the tube 12, suitable end plates .

or end sections 21 may be fitted to each end
of the radiator. The end plates 21 are adapt-

% ed to fit within the open sides of the sections
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11 and to enable them to be attached at each
end of the radiator, one of the sections 11,
shown at the left end of the radiator in Fig.
5, is reversed.

After the radiator has been assembléd, the -

various parts may be held together by vari-
ous means. For instance, the entire radiator
may be dipped in a galvanizing bath, the
joints may be individually soldered, or the
tube 12 may be expanded by fluid pressure
to tightly engage the openings 16 and 18 in
the sections and intermediate plates. ‘
The outlet openings 14 may be left plain,
or suitable perforated detachable grill plates
22 may be applied to them in any desired

~manner, as shown in Fig. 2, to provide deco-

rative effect. By varying the design of
grill plates 22 the appearance of the radiator
may be changed to secure special decorative
effects. These grilled plates may be conven-
iently attached by having integral tongues
22a formed at the top and bottom thereof.
These tongues are bent to form a hump 225,
which is adapted to snap into engagement

in two or more parts, one part’

3

with -the bounding
as shown in Fig; 21.

plain and permitted to abut against the
rounded corners of the next section as shown
as shown in-Fig. 5, or the corners of each
section may be indented or recessed as shown

'in Fig. 6 to receive the edges of the adjacent

section in such manner that they are firmly

supported against injury from externally

applied forces, . _ _

If it is desirable to provide a panelled ef-
fect to the exterior of the radiator,
of the sections 11 may be bent inwardly, as
shown in Fig. 7, to match the rounded’ cor-

ners of the adjacent section and to provide -

a smooth seam or line on the surface of the
radiator, _ \

- To promote the transfer of heat from the
tube 12 to the intermediate plates 17 or to
the transverse plates 15, disks or plates 25,
of copper or other metal of high heat con-

édge of the openings 14,

the edges

The edges of each section 11 may be left -
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ductivity and having central openings, may.

be secured within relatively large openings
26 in the plates 17, as shown in Figs. 12 and
13. The tubes 12 are passed through the
central openings in the disks 25, and, because
of the high conductivity of the metal in the
disks, heat is readily transmitted from the
tubes 12 through the disks to the plates 15
and 17, which are ordinarily made of steel.

A similar effect may be obtained by means
of the structure shown in Figs, 14 and 15, in
which the transverse plates 17 are provided
with enlarged flanged openings 16 for re-
ceiving the tubes 12. Disks 27 of copper or

20

95

similar material, having flanged openings -

28 of diameter somewhat smaller than the
openings 16, are fitted within the flanges of
the plate 15 and abut against the plate in
such manner as to engage the tube 12 and
assist in . transmitting heat from the tube
to the plate 15, 4 S
At the ends of the radiator, the wvalve 5

‘and the trap 6 may be left exposed, as shown

in Fig. 2, in accordance with the usual prac-
tice, or they may be housed within special
end sections 81, as shown ‘in Fig. 18. The
special end sections 31 are of the same gen-
eral cross section as the main sections 11 and
may be attached to the main body of the

-radiator by any suitable means. If it is de-

sired to make the radiator of rectangular
shape in general outline, the end sections 31
may be ‘made equal in height to the main
sections 11 and they may be provided with
outlet openings 14, or their front panels
may be left plain without openings, as
shown. ' ,
To provide another effect to the exterior
of the radiator, one or more end sections 31
of height less than the height of the radia-
tor may be applied as shown in Fig. 18,
thereby giving a stepped or setback appear-

-
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ance in.accordance with the modern tend-
ency in architectural design. . Co-
"A modification® of the radiator is shown
in Fig. 16 in which main sectiols 33 are
formed by bending a flat plate to provide
front and back walls with the top and bot-
In height the sections 33 may
be. substantially equal to that of the inter-
mediate platés 17, as shown, or they may be
made of any suitable height for receiving
any desired number of runs of the tube 12.
The radiator may be made up of sections
33 and plates 17 mounted on tubes 12 and
suspended in such manner that the top and
bottom are disposed to permit circulation
of air.” If desired, a top or cabinet portion
34 may be applied to the sections 33 to en-
hance the dppearance of the radiator. The
top 34 may be in sections corresponding to
the sections 33 or it may be in one unit ex-
tending the full length of the radiator and

" fastened in position in any suitable- manner.

26

As shown in Fig. 17, the radiator may be
made with a heating element that comprises
a single tube 12 extending from one end to
the other, preferably along the bottom of
the radiator. Small intermediate plates 36
may be. utilized with “the single tube, as

" shown. The tube may, if desired, have a

30
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40

return bend or bends above the plates 36..
This gives increased stack effect, and a,
lighter structure.. :

" The radiator may be constructed in an-

other form as shown in general in Figs 19

and 20. The radiator there shown is made

up in a manner similar to that shown in
Fig. 2 with the exception that the individ-
ual sections 41 are made with square corners
instead of being rounded. As shown, each
of the sections 41 js somewhat narroweér
than the sections 11, and at its upper end, a.
portion of the front wall.is entirely cut
away to provide an air outlet opening 44.
By making the sections 41 somewhat nar-
rower, their sides or.transverse plates 45

_ are brought closely together and if it is de-.

60
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sired to do so the intermediate plates may
be dispensed with all together. To assist
the circulation of air through the sections a-
suitable baffle plate 46 may be mounted in
the upper part of each section as shown in
Fig. 19. The sections 41 may be secured to
the tubes 12 in any' suitable manner and.
suitable end sections 47 may be attached to
enclose the tube bends at the ends of the
radiator. ‘ :
The radiators may be mounted on a wall
by brackets similar to those shown in Fig.
4, or legs 48 may be applied, preferably to
the end sections 46 as shown in Fig. 20, for
supporting the radiator on the floor in the
usual manner. As shown in Fig. 4, the ra-
diator may be attached to a wall by means

65 of lower bracket 100 and upper bracket 101,

1,014,106

. ' ' \ L
‘attached to the wall by screws 102 and 103,
respectively. A hook-bolt 104 engages the

rear radiafor wall. A sedting member 105,
adjustable in height by a threaded member

106, supports the under rear edge of the

radiator. : i .

Although I have shown specific embodi-
ments of our invention and described them
in considerable detail to make a full dis-
closure thereof in accordance with the pat-

-ent statutes, it will be understood that the

descriptive terms utilized are for purposes
of explanation only and that they are not

%

to be interpreted as limiting the scope of the -

invention defined in the appended claims.

We claim: . ‘ .

1. A radiator comprising a tube for con-
ducting fluid, a_housing for the radiator
formed from an integral sheet of metal con-
stituting front, top, back and end portions,
said end portion being in heat-conducting
engagement with the tube.

9, A self-contained cabinet radiator com-
prising pressed metal sections each constitut-
ing integral front, back and top portions,
and fluid-conducting tubes connected in heat-
conducting relation to the metal sections. -

3. A ‘self-contained cabinet radiator com-
prising pressed metal sections each constitut-
ing integral front, back and top portions,
fluid-condueting tubes connected in heat-con-
ducting relation to the metal sections, and
an opening near the top of each section for
permitting egress of heated air from the
radiator. °

4. A radiator of the extended surface type
comprising a tubular heating element, and
plates in heat-conducting contact with said
heating element and extending substantial-
ly at right angles thereto, the edges of said
plates being formed at right angles to the
main surface of the plates, said formed edges
extending substantially to the next plate to

-form a back, top and front inclosure around

the tubular heating element, and having
openings to allow entrance to and exit of

_heated air from the interior of said in-

closure. ‘ . -

5. A radiator of the extended surface type
comprising a tubular heating element, prim-
ary plates in heat-gconducting contact with
said heating element and extending substan-
tially at right angles thereto, the edges of

said plates being formed at right angles to

the main surface of the plates; a secondary

- series of narrower plates also in heat-con-

ducting contact with said heating element
and interposed between said primary plates,
the formed edges of each primary plate ex-

tending substantially to the next primary

plate to form. a back, top, and front inclo-
sure around said heating element and around
said secondary plates and having openings
to allow entrance to and exit of heated air

from the interior of said inclosure. |
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6. A radiator comprising a heating ele-
ment and a-cabinet composed of a plurality
of sections each having a wall constituting
‘8 substantially continuous outside surface
forming a back, top, and front inclosure
around the heating element, said outside
surface being connected at intervals to the
interior heating element by heat-conducting
contacts and having openings for the exit
of heated air from the interior of said cabi-
net. - :

7. A radiator comprising' a heating ele-
ment, a series of sections constituting a cabi-
net inclosing the heating element, said sec-
tions comprising-a series of plates the edges
of which are formed at right angles to the
main surface and with the formed edge of
each section extending substantially to the
next section, the said formed edges of plates
forming the front, top, and back of the cabi-
net, the unformed surface of said sections
being attached in a heat-conducting manner
to the said heating element. -

8. A combination radiator and cabinet
comprising a tubular heating element,
groups of flat plates in heat-conducting con-
tact with said heating element, and a series
of cabinet sections ‘each of which forms a
back, top, and front inclosure around a por-
tion of the tubular heating element and one
group of plates, said cabinet sections being
individually connected to the tubular heat-
ing element in a heat-conducting manner,
each cabinet section being provided with an
opening to allow the exit of heated air from
the interior of the section. -

9. A radiator comprising a tube for con-
ducting heated fluid, and extended surface
plates mounted in heat-transferring manner
on said tube, the vertical edges of said plates
being bent to form vertical flues and a sepa-
rate box-like cabinet structure having air
outlet openings mounted on the upper ends
of said plates. ‘ :

10. A radiator comprising tubes for con-
ducting a heat-transferring fluid, a cabinet
for said tubes, comprising sheet metal sec-
tions each bent to form a front and back
wall and a transverse wall adapted to en-

age the tubes, and a separate top member
Eaving openings for exit of hot air adapted

to seat on said sections and to compléte the

~ cabinet.

66
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11. A radiator comprising a tubular mem-

ber for conducting a heating fluid, a sheet -

metal shell surrounding the tubular mem-
ber forming flues extending thereabove and
having openings near the tops of said flues,
and detachable grilled plates adapted to seat

in said ?enin s, whereby to vary the deco- g

rative effect of said radiator exterior.

12. A self-contained cabinet radiator com-
prising pressed metal sections each consti-
tuting integral front, back and t? portions,
fluid-conducting tubes connecte

-wall leading to an opening in the front wa.

in heat- -

5

2 .
~conducting relation to the metal sections,

an opening near the top of each section for
permitting egress of air from the radiator,
and heat-conducting plates threaded on said
tubes between but out of contact with said
sections and having their upper ends posi-
tioned beneath said openings.

. 13. A self-contained cabinet radiator com-
prising pressed metal sections each consti-
tuting integral front, back and top portions,
fluid-conducting tubes connecte(f in heat-
conducting relation to the metal sections,
the upper portions of the front wall of each
section being cut free except at the upper
front edges thereof, said cut-free portion be-
ing bent inward and backward to form an
inclined partition extending across the sec-
tions constituting an outwardly deﬂectinﬁ' A

70
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of the section formed by the displacement 85

of the said folded back portion.

14. A self-contained cabinet radiator com-
prising pressed metal sections each consti-
tuting integral front, back'and to ortions,
fluid-conducting tubes connected in heat- 90
conducting relation to said metal sections,
each section being formed of a seamless box-
like ‘member having openings in its lower
end for admission of air, and in its front
wall for egress of air, and in its side wall 95
for passage of the heat-conducting tubes
therethrough.

15. A self-contained cabinet radiator com-
prising pressed metal sections each consti-
tuting integral front, back, and top portions, 100
and fluid-conducting tubes connected in
heat-conducting relation to said metal sec-
tions, said sections having side and end
members integral with the body portion
thereof and folded to perpendicular posi- 103
tion with respect to the main body portion
of the blank to form a box-like section.

16. A radiator comprising a tube for con-

- ducting heated fluid, sheet metal collars of -

high heat-conductivity characteristics at- 110
tached edgewise to the tube and extending
radially therefrom, and extended surface
plates attached to the outer edges of the

collars. .
In testimony whereof, we hereunto sign 115
our names. :

ARCHIBALD H. DAVIS, Jr.
PAXSON WINSBOROUGH.
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