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UNITED STATES PATENT OFFICE 

This invention relates generally to heat ex 
change apparatus and particularly to improved 
radiators for heating the rooms of buildings. 
The Subject matter of the present application 

is closely related to that of our copending ap 
plication Serial No. 562,308, filed September 11, 
1931, of Which this application is a division. 
The general object of our invention is to pro 

Vide a method of manufacturing rugged and 
effective sheet metal heating radiators. Another 
object of our invention is to provide an improved 
method of manufacturing unitary radiator struc 
tures. A further object is to provide a method 
of manufacture by means of which a self-con 
tained radiator in which a cabinet, extended 
Surface heating elements, and a tube for circulat 
ing heated fluid, are joined together to consti 
tute a unitary structure. 

In accordance With the present invention, there 
is provided a heating element, preferably a plu 
rality of tubes of circular croSS Section disposed 
in horizontal position One above another in a 
Vertical plane. By nineans of Suitable end con 
nections the tubes are joined to constitute single 
or multiple continuious passageways forheat con 
veying fluid. A unitary cabinet Structure, which 
also functions as a radiating surface, is made 
in a plurality of sections which completely en 
close the tubes. 
Each Section is made from a single piece of 

metal suitably cut and folded to form continu 
ous back, top, and front ribbon-like portions con 
stituting a comparatively nar'OW strip or panel 
On the exterior of the radiator. The back and 
front portions of each Section are of Substantially 
channel shape having in Wardly bent integral side 
plates. The side plates are provided with open 
ings for receiving the horizontal tubes in such 
manner that the sections are joined rigidly to 
the tube structure. 
Any convenient number of sections may be 

combined to constitute a radiator of the desired 
Size and capacity. The bottoims of the sections 
are Ordinarily left open to permit ingress of air 
and suitable openings are provided near the top 
of each Section, Ordinarily in the front face there 
of, for permitting egress of air. 
The stated objects of the invention, together 

with other objects that will become apparent 
upon further consideration of this specification, 
may be achieved by the methods of making and 
assembling the Specific structures herein de 
Scribed and shown in the accompanying draw 
ings, in which Fig. 1 is a view in front elevation 
of a unitary radiator embodying our invention; 

Fig. 2 is a view in end elevation of the radiator; 
Fig. 3 is a partial view in horizontal Section, taken 
on the plane represented by the line III-III of 
Fig. 1; Fig. 4 is a view similar to Fig. 3 showing 
the tubes expanded to lock the various parts of 
the radiator together; Fig. 5 is a view in end 
elevation, similar to Fig. 2, of a radiator en 
bodying a modification of the invention; Fig. 6 
is a View Similar to Fig. 2 ShoWing another modi 
fication of the invention; Fig. 7 is a view in sec 
tion, similar to Fig. 3, showing a further modi 
fication of the invention; Fig. 8 is a plan view of 
a blank for a Section of the radiator, cut from 
Sheet metal and pressed to form flanges there 
On; Fig. 9 is a view in elevation of the blank With 
the back portion and front portion of the section 
folded to channel shape; Fig. 10 is a plan view 
of One of the transverse plates; Fig. 11 is a view 
in Section taken on the line Xi—XI of Fig. 10 
showing the flanged openings in the transverse 
plates; Fig. 12 is a plan view of a blank for a 
Section of a modified radiator, that has been cut 
and pressed from sheet metal; Fig. 13 is a view 
in elevation of the blank shown in Fig. 12 folded 
to channel Shape; and Fig. 14 is a view in eind 
elevation of a radiator made from the blank 
Shown in Figs. 12 and 13. 

Referring more particularly to the drawings, 
the radiator is shown in Figs. 1 and 2 as a unitary 
Structure having a smooth paneled exterior sur 
face. The usual supply pipe 2 for admitting 
Steam or other heating medium to the radiator 
is connected at One end thereof by means of a 
Control valve 3. At the other end of the heating 
tube, the usual thermostatic trap 4 is provided 
for Conveying condensed liquid from the radiator 
to a return pipe 5. From the control valve 3, 
heated fluid may pass through the radiator by 
Way of One or more horizontally disposed tubes 
7, shown in dotted lines in Fig. 1, the runs of 
which are connected together at their ends to 
provide Single or multiple continuous passage 
ways through the radiator to the outlet trap 4. 
The radiator may be Supported in any suitable 

manner, as by a base member or feet (not shown), 
or it may be mounted on the Wall of a room for 
instance beneath a Window, by means of brackets 
fastened to the Wall back of the radiator and 
disposed to carry the radiator as shown in Fig. 14. 
AS ShOWn in Fig. 2, the tubes 7 are arranged, 

in this particular structure, in two banks of four 
tubes each, extending longitudinally of the 
radiator and disposed in parallel vertical planes. 
The tubes are supported in their normal relative 
positions by means of a plurality of transverse 
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2 
plates 11, one of which is shown in detail in FigS. 
10 and 11. Each of the plates 11 is provided with 
a plurality of flanged openings 12 Suitably Spaced 
and positioned to receive the tubes 7, and to 

5 have heat transferring contact therewith. In 
the particular structure shown, the transverse 
plates 11 are disposed on the tubeS 7 in groups of 
three plates equally spaced from each other, the 
groups being spaced at distances Substantially 

3 equal to twice the distance between individual 
plates. 

Each group of three plates is enclosed by a 
shell or section 13 that constitutes a portion of 
the exterior or cabinet structure of the radiator. 

i5 Each section 13 is formed from a single piece of 
sheet metal that may be cut from a flat plate, as 
shown in Fig. 8. Suitable flanged OpeningS 14 
are formed by a pressing operation, and the end 
portions then are bent to channel shape, as 

20 shown in Fig. 9, with the openings 14 in the Side 
plates of the channels disposed in alignment. 
The entire Section is then folded upon itself to 

the finished shape shown in Fig. 2 with the Open 
ings 14 positioned to receive the tubes in heat 

25 transferring contact. One bank of tubes is passed 
through the openings in the side walls of the front 
portion of the section and the corresponding 
openings in the plates 11 and the other bank of 
tubes is passed through the openings in the Side 

3a walls of the back portion and the aligned plate 
openings thus locking the sections to the plates 11. 
The exposed portions of the section 13 con 

stitute a continuous strip or ribbon extending up 
the front of the radiator, acroSS the top, and 
down the back, functioning throughout aS an 
active radiating surface. The lower ends of the 
front and back portions of the Section are turned 
under to give a rounded appearance to the bot 
tom of the radiator similar to the appearance of 

ii) the top, but the bottom of each section is left 
open to provide an inlet opening 15 for air. 
As shown in Figs. 1 and 2, the upper portion 

of each section extends somewhat above the tops 
of the transverse plates 11 to constitute a flue 

2.3 for promoting convection currents through the 
radiator. At the front of each Section there is 
fromed an outlet opening 16, bounded by in 
turned flanges 16a, the bottom of which is slightly 
above the tops of the transverse plates 11. When 
the radiator is in operation, the heated air With 
in each section moves upward and OutWard 
through the opening 16, being replaced by cool 
air from the room that enters the inlet open 
ing 15. 

In manufacturing a radiator of this type, the 
transverse plates 11 and the Sections 13 are 
formed from sheet metal, as explained herein 
before, and assembled in their proper relative 
positions with the corresponding openings 12 

30 and 14 in alignment. The various Sections and 
plates may be held in position by any Suitable 
fixture in such manner that the tubes 7 may be 
passed through the openings 12 and 14. 

Preferably the tubes 7 are formed from drawn 
35 copper tubing of circular section, the tubing 

being cut into lengths of substantially twice the 
length of the radiator and each length bent upon 
itself to constitute two spaced horizontal runs 
connected by an integral return bend, four such 
tubing sections being utilized in the radiator 
shown. The double sections may then be in 
Serted in pairs of openings through the struc 
ture. 
After the four double sections of tubing are 

3 placed in their proper positions in the radiator 
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Structure, they are connected to One another 
at their ends by return bend or elbow membel's 
17 which are joined to the ends of the tubing 
by brazed joints 20 or other suitable fastening 
means. By means of the return bends 17 the 
tubing is joined to constitute a single or multiple 
paSSageWay through the radiator for the heating 
medium, provided at its ends with connection 
elements 18, one of which connects to the con 
trol valve 3 and the other to the trap 4. 

After the radiator has been thus far assembled 
and all Of the connections between the individual 
tubes 7 have been made, the structure may be 
Secured together by expanding the tube 7 by 
means of hydraulic pressure to extend it as shown 
in Fig. 4 in Such manner that it closely engages 
the innel surface of the fianged openings 12 and 
14 to hold the elements of the radiator Securely 
in position. 
The thermal efficiency of the joints between 

the tube 7 and the extended Surface structure 
may be increased by Soldering or galvanizing the 
plates and Sections to the tubes, the Soldering 
Ol' galvanizing may be done in addition to ex 
panding the tube 7, or the solder may be de 
pended upon to hold the structure together with 
Out resorting to other securing means. 
After the elements have thus been joined to 

gether, Suitable end sections 19 may be applied 
to the radiator to enclose the return bends at the 
ends of the tubes 7 and to give to the radiator 
a Smooth exterior Surface at its ends. 

In the modification of the invention shown in 
Fig. 5, the Sections 13 are made in the same man 
nel' as are the Sections shown in Figs, 1 to 4, 110 
However, in this structure no transverse plates 
need be utilized. To tie the two sides of the 
radiator together, connecting links or strips 21 
are used instead of the transverse plates 11. As 
ShOWn, the strips 21 are provided at each end 115 
With an opening 22 for receiving one of the tubes 
7. One Strip is disposed to engage at its ends 
the two top tubes of the vertical banks and an 
other to engage the two bottom tubes, thus hold 
ing the radiator Securely together. Any con 
Wenient number of strips may be used and they 
may be distributed as desired along the length 
of the radiator. 

Similar Strips are utilized in the modification 
shown in Fig. 6 instead of transverse plates for 
holding the Sections in place. In this structure 
the tube banks in the two sides of the sections 
are not the same but are formed from a con 
tinuous tube the opposite runs on the two sides 
being disposed relative to each other in staggered 
relation. Strips or links 25 are disposed in an 
gular position from the tubes in one bank to the 
tubes in the other bank thus forming a lattice 
Work Structure holding the sides of the sections 
together. Likewise, in this radiator any con 
venient number of strips may be used to support 
the Sections and the number of tubes in the 
tube banks may be varied as desired. 

Fig. 7 Shows a modification in which inter 
mediate plates or links are dispensed with, the 
panel Sections 13 of the cabinet forming the 
transverse locking and radiating members by 
parallel equally Spaced interior flanges extending 
substantially across the cabinet. In this modifi 
cation the front wall of the panel section has its A5 
flanges 50 turned in Ward at right angles to the 
front Wall for a short distance, then the flanges 
are bent toward each other to form portions 51 
Substantially parallel to the front wall, then they 
are turned at right angles again, forming parallel 50 
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flanges 52 extending substantially to the rear Wall 
of the finished Section. These flanges have prop 
erly positioned flange perforations for receiving 
the heating tubes 7. 
The back wall of the panel likewise has in 

turned fanges 55 turned inward at iright angles 
and bent to bring the inner parts 56 of the fanges 
into parallel relation and Substantially equally 
spaced with respect to flanges 52 of the front 
wall. These real Wall flanges are likewise perfo 
rated to receive the tubes 7. 
This arrangerinent provides croSS-locking and 

radiating plates 52 and 56 integral with the panel 
Sections of the radiator cabinet. Uniform Spac 
ing and consequent maXimum efficiency is pro 
vided, while the Smooth paneled effect of the 
cabinet is preserved. 

In Figs. 12, 13 and 14 is shown a modification 
of the invention in Which neither transverse 
plates nor strips are necessary to hold the sides 
of the Sections together. The Sections of this ra 
diator are formed from flat material, as ShoWin 
in Fig. 12, in the said general manner that the 
Sections 13 of Fig. 8 are formed, With the excep 
tion that the edges of the Sections are indented 
or Scalloped in Such Way that receSSeS 31 are pro 
vided at the positions to be occupied by alternate 
tubes. Between the recesses are lugs or projec 
tions 32, each having an opening 33 for receiving 
tube 7. When the sections are folded together, 
as shown in Fig. 14, the lugs 32 at one side fit into 
the recesses 31 at the other side to form a Sub 
stantially continuous transverse Wall with open 
ings 33 disposed in the vertical mid-plane of the 
tradiatOr. 
As shown in Figs. 12 and 13, the lugs in One Wall 

of the sections and at one side thereof alternate 
With the lugs in the other wall and at the Sane 
side in such manner that each tube 7 is engaged 
by one lug at one side of the Section in One Wall 
thereof and by one lug at the other Side of the 
Section in the other Wall. In this Way the Sec 
tions are held together without separate CrOSS 
pieces and without overlapping of the Wall por 
tions. If desired, transverse plates Similar to 
those shown in Figs. 3 and 4 may be disposed 
within the sections thus formed and freely Sup 
ported on the tubes 7 for assisting in transmitting 
heat, from the tubes to the air within the Sections. 
From the foregoing it will be noted that We 

have provided a simple and efficient method of 
manufacturing radiators of the enclosed cabinet 
type to produce a rugged unitary structure. 
Others skilled in the art will appreciate that 

various other modifications may be made in the 
general method of forming and assembling the 
heating tubes and enclosing Sections without de 
parting from the spirit and scope of the inven 
tioned defined in the appended claims. 
We claim: 
1. The method of making heat-eXchange ap 

paratus that comprises the steps of punching cut 
ting and folding a plurality of strips of sheet 
metal to form members of Substantially channel 
shape, folding each member on itself to constitute 
a box-like section having an integral top and 
aligned openings through itS Side Walls, and dis 
posing the sections on fluid-conducting tubes ex 
tending through openings in Said channel menber 
to constitute a self-contained cabinet radiator. 

2. The method of making heat-exchange ap 
paratus which comprises cutting a plurality of 
sheet metal blanks in the form of two substan 
tially rectangular end portions connected by a 

3 
relatively narrow central portion, providing each 
end portion with a series of openings along the 
side edges thereof, folding the blanks to form 
members of substantially channel shape With the 
openings on opposite sides of each end portion 
in alignment, folding each member on itself to 
place said end portions at right angles to Said 
central portion, and then disposing Said members 
on fluid-conducting tubes extending through Said 
openings to constitute a self-contained cabinet 
radiator. 

3. The method of making heat-exchange ap 
paratus which comprises cutting a plurality of 
sheet metal blanks, providing the blanks with a 
series of openings along opposite edges thereof, 
folding the blanks to form members of Substan 
tially channel shape with oppositely disposed 
openings in alignment, folding each member on 
itself to constitute a box-like Section having an 
integral top, and disposing the Sections On fluid 
conducting tubes extending through said open 
ingS to constitute a Self-contained Cabinet radi 
ator. 

4. The method of making heat-exchange ap 
paratus Which comprises forming sheet metal 
blanks in the form of strips having a relatively 
narrow central portion, providing holes along the 
side edges of the end portions of said blanks, 
bending the Side edge portions of each blank hav 
ing the holes therein to form a channel-like menn 
ber, folding each member upon itself to consti 
tute a, box-like section and then threading Said 
Sections on parallel pipes extending through Said 
openings to constitute a cabinet radiator. 

5. The method of making heat-exchange ap 
paratus which comprises forming a plurality of 
sheet metal blanks in the form of strips having 
side edge portions, punching openings in the Said 
portions, bending the side edge portions of said 
blanks to form channel-like members, folding 
Said members upon themselves to form box-like 
Sections with adjacent Side edge portions interfit 
ting to provide Substantially continuous surfaces 
and then disposing Said Sections on fluid-conduct 
ing tubes inserted through Said openings to con 
Stitute an enclosed radiator. 

6. The method of making heat-exchange ap 
paratus Which comprises forming a plurality of 
Sheet inetal blanks in the form of Strips having 
Side edge portions with projections and recesses 
therein, punching holes in the side edge portions, 
bending the Side edge portions of said blanks to 
form channel-like members, folding said mem 
bers upon themselves to form box-like sections 
With adjacent side edge portions interfitting to 3 
provide Substantially continuous surfaces and 
then disposing Said sections on fluid-conducting 
tubes inserted through the Said openings to con 
stitute an enclosed radiator. 

7. The method of making heat-exchange ap- : 
paratus which comprises forming a plurality of 
Sheet metal Strips having side edge portions with 
receSSes and projections therein, providing open 
ingS in Said projections, bending the side edge 
portions of Said Strips to form channel-like mem 
bers, folding the members on themselves to con 
stitute box-like sections with the projections and 
recesses of adjacent side edge portions interfit 
ting to provide Substantially continuous surfaces, 
and then disposing the Sections on fluid-conduct 
ing tubes extending through said openings to 
form a cabinet radiator. 

ARCHIBALD H. DAVIS, JR. 
PAXSON WINSBOROUGH. 
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