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My invention relates to radiators and more particularly to that type of radiatorsin which 

a fluid is passed through a tube bundle for 
affecting the temperature of the tubes anda 
fluid to be treated is passed into contact with 
the said tubes for altering the temperature 
of the last named fluid, the principal objects 
of the invention being to enhance the trans 
mission of heat between the two fluids, to as 
sure equal distribution of a fluid such as steam 
through the several tubes of a radiator and 
to promote the conductivity of fins mounted 
on radiator tubes. 
I have found that I can enhance the con 

ductivity of fins on radiator tubes by form 
ing the same of a metal having high degrees 
of ductility and heat conductivity but which 
has a low melting point. I have found it de 
sirable to weld tubes of radiators to header 
members and when such means of mounting 
the tubes is employed, the heat of welding is 
uickly transmitted through the tubes to the 
s and may tend to melt the same. 
A further object of the invention therefore 

is to employ fins made of metal having rela 
tively low melting point and obviate the 
hazard of melting such fins during processes 
of assembling radiators. 
In accomplishing these and other objects of 

the invention, I have provided improved de 
tails of structure, the preferred forms of 
which are illustrated in the accompanying 
drawing, wherein: 

Fig. 1 is a perspective view of a radiator 
constructed in accordance with my invention, 
portions of headers being broken away to 
illustrate interior features therein. 

Fig. 2 is a sectional view of portions of a 
header and tube communicating therewith, 
and fins on said tube formed in accordance 
with my invention. 

Fig. 3 is an enlarged perspective view of 
one of the fin members. 

Fig. 4 is a central section of a fin member. 
Referring in detail to the drawing: . 
1 designates generally a radiator repre 

senting a type of apparatus in which fluid is. 
moved for affecting the temperature of an 
other fluid and herein illustrated and de 
scribed as the well known type of radiator in 

which steam is employed for heating air. 
The radiator comprises a steam inlet header 
2, an outlet or return header 3, and a group or 
bundle of tubes 4 communicating attheir op 
posite ends respectively with the inlet cham 
ber 5 and the outlet chamber 6 of the respec 
tive headers. 
The inlet header includes a header plate 7 

having a plurality of apertures 8 distributed 
longitudinally and laterally to receive the 
inlet ends of the tubes, which preferably ex 
tend an appreciable distance into the inlet 
chamber to accommodate means for securing 
the tubes to the header plate. The securing 
means preferably consists of welding indi 
cated by annular tapering masses of metal 9 
built up on the inner surface of the header 
plate around the openings and in engagement 
with the projecting ends of the tubes. 
The inlet header further comprises side 

Walls 10 having lower edges engaging the 
marginal portions of the header plate and 
welded thereto as indicated at 11, and a top 
plate or cover 12 provided with an inlet open 
ing 13 preferably located at the longitudinal 
and lateral center of the top plate and pro 
vided with an internally screw-threaded 
collar 14 for attaching thereto a supply pipe 
for delivering fluid to the radiator. 
The outlet header is similarly constructed 

with the exception that the means of com 
munication between the outlet header cham 
ber and an exterior conduit includes an out 
let opening 15 provided at one corner of the 
cover plate 16 of the outlet header to receive 
the return pipe 17. 
The inlet header is further provided with 

a pair of baffles 18 and 19 comprising wing 
like walls having arcuate surfaces curved 
suitably for directing the inlet fluid toward 
parts of the inlet chamber for distributing 
the fluid equally through the chamber. In 
the illustrated example the baffles are posi 
tioned transversely of the rectangular header 
with their upper edges parallel and spaced 
equally from the axis of the inlet opening 
and also spaced equally from edges of the 
opening. 
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The ends of the baffles are preferably weld 
ed to the longitudinal side walls of the inlet 100 



0. 

header, and the upper edges engage the 
cover 12, whereby they brace and reinforce 
the header at the central portion thereof 
where the inlet pipe is inserted. 
The baffles are curved downwardly and 

outwardly from the axis of the opening to 
wards the ends of the header chamber so that 
fluid, for example steam, entering the inlet 
will partly move between the baffles toward 
the header plate at right angles thereto and 
partly will be diverted by the baffles toward 
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the ends of the header. The incoming column 
will thus be split up and spread out so that it 
may constitute a relatively extensive volume 
and steam will tend to enter all the tubes in 
substantially the same amounts and at the 
same velocity. 
The steam which moves directly toward 

the header plate at right angles thereto will 
have greater velocity and will tend to move 
into the tubes adjacent the opening in rela 
tively large volume. To limit the flow of 
steam into such tubes I provide orifice plates 
20 for mounting on the upper ends of tubes 
adjacent the inlet and may vary, the open 
ings of the plates suitably for their position 
in relation to the inlet, to restrict the flow 
of steam into the cover tubes proportionately 
to the flow of steam into other tubes. 
The effective areas of the inlet ends of the 

tubes may thus be varied in accordance with and proportionate to the angular displace 
ment of the tubes from the axis of the inlet 
opening, and also in view of the relations 
of the tubes to the baffles. 
Mounted on each of the tubes between the 

header plates is a series of radiating fins such 
as 21, 22, and 23 including cylindrical body 
portions 24 having initially smaller interior 
diameters than the exterior diameter of the 
tubes and adapted to be pressed on the tubes, 
and radially extending disk-like web por 
tions or vanes 25. The fins constitute dis 
tributors for distributing the heat of the 
tubes over a large area and the webs are 
adapted to offer a relatively great extent of 
surface to the fluid which is to be brought 
into contact with the radiator, for quickly 
transferring heat between the fluid in the 
radiator and the fluid outside the same. 
The fins are preferably formed with radial 

grooves 26 in the webs, said grooves form 
ing intermediate rib-like ridges 27 whereby 
a regular annular series of tapering corruga 
tions are produced, all having substantially 
the same dimensions. - 

Attention is particularly called to the fac 
that the bottoms of the grooves incline 
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angularly to the axes of the cylindrical 
bodies, as clear in Figs. 2, 3 and 4, and that 
the median lines on the ridges or ribs in 
cline oppositely, whereby a symmetrical skirt 
or flaring collaris formed on each body hav 
ing inclined walls extending both above and 

1,893,270 
below a perpendicular to the axis of the body 
in the figures. 
The fin members may be formed of disks, 

the central portions being pressed outwardly 
to form tubular mounting bodies, and the 
skirt portions corrugated to increase the 
radiating area and provide the radial 
channels. 
The depth of a groove decreases gradually 

from the periphery of the fin toward the cy 
lindrical body and I preferably form a rela 
tively flat narrow web-like annulus at the 
juncture of the web portion with the body 
portion, i. e. by stopping the corrugations 
short of the body so that the annulus referred 
to is unindented. The said web-like annulus 
consists of the inner central portion of the 
disk from which the fin is formed and will 
space the corrugations from the cylindrical 
body portion 24. 
In order to enhance the transfer of heat 

from a tube to the fluid to be affected, I pref 
erably form the fins of metal having relative 
ly high degree of heat conductivity, for ex 
ample aluminum. When such metal is used, 
however, the heat of welding the end of a tube 
to a header plate is transmitted through the 
tube to the fins and may cause melting of 
fins adjacent the part to which the welding 
heat is applied. 

I have found that fins formed of iron or 
other metal having a higher melting point 
than the metal offins just described may be 
substituted at positions adjacent the ends of 
the tube. I therefore provide fins designated 
21 and 22 adjacent the ends of the tube, at 
botl, theinlet header and outlet header plates, 
made of metal having a relatively high melt 
ing point but still adapted to transfer heat 
with relative readiness. The major portion 
of heat received by the tube during the weld 
ing process will move slowly in and be ab 
sorbed by the first one or two fins and radiated 
away thereby to prevent the heat from being 
transmitted at dangerously high tempera 
tures to the relatively easily melted members 
23 of the series. 
The fins such as 21 and 22 are relatively 

non-conductive of heat, but take up substan 
tially all of the heat of welding during the 
relatively brief period during which the 
welding-process is employed. 
The outlet or return header is further pref 

erably provided with a plurality of outlet 
openings 15 at corners of one end of the head 
er. : I further install reinforcing members 
28, on the cover plate 16 within the outlet 
header chamber, comprising inverted V 
shaped ribs having ends welded to the longi 
tudinal side walls of the header. In order to 
permit flow of fluid over the cover plate to 
ward the outlet openings 15, I form leg-like 
flanges 29 on the lower edges of the ribs at 
their ends, and attach the edges of the flanges 
to the cover plate, whereby elongated notches 
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are formed in the lower edges of the ribs, and 
portions of the edges are thus spaced from 
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the cover plate. The flanges extend an ap 
preciable distance along the cover plates to 
provide relatively extended engaging por 
tions for securing the ribs to the cover plate, 
and enhancing the stiffening effect of the ribs 
on the header side walls and cover plate. 

In using the device, for example, for pass 
ing steam through the radiator to heat air 
driven into contact with the fins, the heat is 
readily transmitted through the tubes and 
fins and a relatively high amount of radia 
tion occurs due to the large expanse of the 
spreading fins, enhanced by the corrugations 
of the same. The greatly increased surface 
at the periphery of a disk due to the corruga 
tions and particularly due to the fact that the 
corrugations are deeper at the periphery than 
adjacent the cylindrical body, enhances the 
radiating effect. 
The fins are preferably positioned on a 

tube so that the ribs of adjacent fins are 
aligned, and form symmetrical funnel-like 
grooves which tend to control air passing 
through the radiator and direct the air to 
ward the cylindrical bodies for absorbing 
heat from the bodies and therefore with 
drawing a maximum amount of heat from 
the radiator and steam passing therethrough. 

Air passing through the radiator at a 
point relatively distant from a tube and im 
pinging a ribbed portion of a fin will there 
fore tend to be diverted along the fin to in 
crease the extent of contact of air with the 
fin and may further be conducted in the gut 
ter-like channels into contact with the cylin 
drical body of the fin. - 
The baffles at the inlet of the steam header 

and the orifice plates which retard the por 
tions of the steam column bearing directl 
toward the inlet ends of the tube, tend to 
equalize the amounts and velocity of the 
streams of steam moving into and through 
the tubes for distributing the steam equally 
through the bundle of radiator tubes. The 
device thus equalizes the heating of the en 
tire radiator, so that the entire column of air 
that passes through the radiator will be heat 
ed, and all portions of the air stream will be equally heated. 

It is apparent that the device may be em 
ployed for transmitting heat either from or 
to a fluid being passed through the tubes, and 
is therefore adaptable for refrigeration uses 
in systems where a gas, cold water or brine 
is employed. 

Attention is called to the extension of the 
fin collars over the tubes, whereby a relative 
ly extensive contact of the fins with the tubes 
is provided for, thus effecting more efficient 
heat transfer between the tubes and the fins. 

an outlet header, tubes having opposite ends 
welded in said headers, and fins mounted on 
said tubes including a finformed of relative 
ly high conductive material spaced from the 
inlet header and a fin formed of material of 
relatively low conductivity to heat, mounted 
on the tube adjacent said inlet header, the fin 
of low conductivity to heat having a melting 
point unaffected by the heat of welding the 
tube to the headers. 

2. In a device of the character described 
including a header member having an aper 
tured plate and a tube having one end weld 
ed in said aperture, a series of fins mounted 
on said tube including a fin formed of ma 
terial having relatively high degree of heat 
conductivity and a fin formed of material 
having a lower degree of heat conductivity 
spacing said first named fin from the header 
plate, the fin of lower heat conductivity hav 
ing a melting point unaffected by the heatin 

nt to welding the tube to the header mem 
8. 

3. In a device of the character described, 
a radiator including an inlet header and a 
tube having one end welded in said header, 
a series offins mounted on the tube includ 
ing a fin formed of aluminum positioned in 
spaced relation with said header and a fin 
formed of iron mounted between said first 
named fin and the header, the iron fin having 
a melting point unaffected by the heat inci 
dent to welding the tube to theinlet header, 

4. In a device of the character described 
including a plurality of tubes, an outlet head 
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er receiving the lower ends of the tubes and 
having a cover plate provided with stiffen 
ing ribs having ends engaged with vertical 
walls of the header, said ribs having lower 
edges provided at their ends with legs engag 

y ling the cover plate for spacing the body por 
tion of the ribs from the cover plate. 

5. In a device of the character described in 
cluding a header and tubes having one end 
secured in said header, and a plurality of fins 
arranged in adjacent groups mounted on said 
tubes, the fins of one group having a heat 
conductivity different than an adjacent 
group. 

6. In a radiatorincluding a tube and a plu 
rality of fins having different heat conduc 
tivity mounted on said tube, said fins being 
arranged in groups composed of fins having 
the same heat conductivity. 

7. In a radiator ????????g a tube, groups 
of adjacent radially corrugated fins mounted 
on said tube, the groups adjacent the ends of 
said tube having a differentheat conductivity 
than the intermediate group. 
In testimony whereof I affix my signature. 

WILLIAM J. CALDWELL. 
What I claim and desire to secure by Let 

ters Patentis: 
1. A radiator comprising an inlet header, 
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