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This invention relates to radiators and more 
particularly to radiators of the type in which 
heating is effected by means of steam and provi 
sion is made in the radiator for the reception of 
a heat transfer medium or distribution agent Such 
as Water. Such radiators are generally knoWn in 
the trade as combination steam-hot Water type 
radiators. 

It is an object of my invention to provide a 
radiator structure which may be completely fab 
ricated from sheet steel or steel plate and Welded 
at the joints, although the invention is applicable 
also to So-called cast iron radiation. 

It is a further object of my in Vention to pro 
Wide a welded steel radiator construction Which 
may be fitted from the right or the left, as con 
venient, while providing the major welds in the 
Structure at the back portion thereof So that the 
same are unexposed to view when the radiator 
is installed. 
A further object of my invention is to pro 

vide a radiator structure in which heating will 
be substantially uniform throughout the Whole 
extent of the radiator, and it Will be free of any 
so-called “dead' areas where poor circulation and 
concomitant uneven heating normally result. 
Another important object of my invention is 

to provide a steam-hot water type radiator which 
may be connected to the boiler or other Source of 
Steam by a single pipe, Without a separate return 
line to the boiler. 
According to my invention, I provide an outer 

casing which is fluid tight and dispose therein 
a pair of partitions which extend in Sealed rela 
tionship With the casing from the botton to Sub 
stantially the top thereof to provide a pair of end 
chambers in Open communication with each other 
adjacent the top of the radiator, with a center 
chamber for the reception of heat transfer fuid 
which is also in open communication at the top 
With Said end chamberS, and I provide a conduit 
Which is Sealed into said partitions at the bottom 
of the center chamber and opens into the end 
chambers. This provides for the admission of 
Stean into either One of the end chambers for 
free passage above the center chamber to effect 
heating of the Water or other heat transfer fluid 
therein and also provides for free passage of 
Steam downwardly through the opposite end 
chamber to heat the heat transfer fluid disposed 
in contact with both of the end partitions. The 
Stean passes through the lower conduit back into 
the first mentioned end chamber to complete the 
circuit. The Steam passing through the cOn 
duit in the bottom effects additional heating of 
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the heat transfer fluid which lies in engagement 
With the conduit. Thus, heat is applied to the 
fluid adjacent the end partitions, to the fluid in 
the Central chamber which is open to the direct 
action of the steam, and to the fluid in the central 
chamber at the bottom thereof in communica 
tion. With the Steam conduit which passes through 
the lower portion of the radiator at the bottom, 
COInnecting the end partitions. 
In order that the invention may be more readily 

understood, I shall describe the same in con 
junction. With the attached dra Wings in which: 

Figure 1 is an elevational view illustrating a 
welded radiator of my construction; 

Figure 2 is a vertical Sectional View of the Weld 
ed radiator shown in Figure 1; and 

Figure 3 is an elevational view illustrating my 
invention as applied to a single pipe type of 
radiator. 

Referring first to Figure 1, the radiator com 
prises an outer casing 2 including side Walls 2a. 
and 25, a bottom Wall 2c, a top wall 2d, and end 
walls 2e and 2f, the end walls 2e and 2f being 
provided with Openings 3, 4, 5, and 6 for the 
reception of steam inlet and return lines. In a 
two-pipe System as shown in Figure 1, an inlet 
pipe 7 may be connected to the opening 4 and 
controlled by a valve 8 and the return line 9 may 
be connected to the opening 6 at the bottom of 
the radiator. If desired, an inlet pipe may be 
connected to the opening 5 and a return line Con 
nected to the opening 3. Also the inlet and return 
lines may be provided on the same side, the in 
let E being connected to opening 4 and return 
to opening 3, for example. Obviously only one 
set of supply and return lines will be provided and 
the unused openings may be closed by means of 
the conventional caps or plugs customarily emi 
ployed. If a so-called Vacuum System or Single 
pipe system be employed as shown in Figure 3, 
the steam may be led in through a pipe and 
an air relief valve of conventional construction 
may be inserted in an opening at the top of the 
radiator. 
The central chamber or container C of the 

casing 2 is divided into a plurality of Sections 2 
to 5 inclusive. The number of Sections employed 
will vary depending upon the amount of heat 
transfer surface desired in the radiator. The 
casing is also provided with end Sections Or 
chambers 2 and 22, each of which is provided 
With a partition 23 or 24 which extends from the 
botton 25 of the casing to a point 26 adjacent the 
top 2 of the radiator. The partitions 23 and 
24 together with the side walls 2a and 2b and 
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the bottom wall 2c form the central open-topped 
chamber C for heat transfer fluid which has been 
diagrammatically illustrated in Figure 2. This 
open-topped chamber is confined within Said 
outer casing. The chambers 2 and 22 are 
disposed between the partitions 23 and 24, and 
the side walls 2a and 2b, and are in Open Com 
munication with each other adjacent the top of 
the radiator over the open top of said central 
container or chamber C and are adapted for 
direct contact on One side With heat transfer 
fluid and on the opposite side with Steam, as is 
clearly shown in Figure 2. As shown in the 
drawings, the top of each of the partitions may 
ye flared inwardly toward the Center of the 
radiator to form a baffle which serves to prevent 
the Water received within the chamber C from 
being splashed over the end members or baffles. 26 
and into the compartments 2 and 22 which 
would result in so-called priming and the obnox 
ious noises which accompany it. Preferably the 
baffles 26 are flared in Wardly toWard the Center 
df the chamber CSO that the Steam. Which paSSeS 
from the pipe 7 or its counterpart on the Opposite 
side of the radiator will, if it tends to agitate the 
water in the chamber C cause it to be directed 
back into the chamber C rather than over the 
1baffles 26. 

Below the sections 2 to 5, there is provided 
a chamber 28 which is in communication with 
each of the Sections 2 to f5, the Sections Opening 
directly thereinto. Above the chambers 2 to f 5 
is a top chamber 29 which is in open communica 
tion with the tops of each of the sections 2 to 5 
and the end sections 2 and 22. 

Pipes 30 and 3 are provided in the end parti 
tions 23 and 24 respectively and serve to limit 
the height of the heat transfer fluid, indicated 
at 32 (Figure 2) within the area bounded by the 
casing 2 and the end partitions 23 and 24. 
A conduit 33 is sealed into the end partitions 23 

and 24 and is disposed adjacent the bottom of 
the chamber 28. The conduit 33 opens into the 
end chambers 2 and 22. 

Legs 34 and 35 are provided to support the 
radiator in spaced relationship to a base such 
as a floor. 36. It is obvious, of course, that such 
legs may be dispensed with where the radiator 
is of the wall type or is embodied in a unit 
heater. 
In use, the radiator is connected to a steam 

boiler or other source of steam supply which in 
the embodiment illustrated in Figures 1 and 2 is 
entered into the radiator from the supply pipe 7, 
through the valve 8, and the opening 4. The 
steam moves through the top chamber 29 and a 
portion thereof is condensed and deposited in the 
central chamber C in which the sections 2 to 5 
are provided, and when such center section is 
completely filled with condensate, the excessflows 
through the pipes or tubes 30 and 3 and thence 
downwardly, being discharged through the return 
line 9. If desired, the system may be filled with 
Water or other heat transfer fluid up to the level 
of the tubes 30 and 3 f at the time of installa 
tion of the radiator, but for most practical pur 
pOSes, it is preferred to permit the steam con 
densate to fill the system as shown in Figure 2. 
The steam passing into and through the cham 
ber 29 effects a transfer of heat to the conden 
sate or other heat transfer fluid in the central 
chamber C and passes downwardly through the 
end chamber 22, transferring heat to the water 
disposed in the end Section 37 in contact with 
the partition 24. This heating effects an upward 
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4. 
movement of the water in the end section 3 
and as heat is transferred to the area, to be heated 
through the sections 2 to 5 as well as the other 
surface areas of the radiator, there is a downward 
flow of water in the sections constituting the 
central chamber C and sections 2 to 5 thereof. 
Steam also flows continuously through the con 
duit 33 which is disposed in the lower chamber 
28 of the radiator and this effects a transfer of 
heat to the water which bathes the conduit 33 
effecting an upward movement of the Water in 
the sections 2 to 5 as well as the end section 
chamber 37 and the corresponding end Section 
chamber 38 at the opposite end of the radiator. 
A portion of the steam also passes downwardly 
through the chamber 2 and in engagement with 
the partition 23 of that end chamber, and this 
likewise transfers heat to the water which bathes 
the partition 23, inducing an upward rise of the 
water in the chamber 38. There will be a con 
tinuous condensation of the steam within the 
radiator, some of which will deposit in the top 
chamber 29 and will flow through the tubes 30 
and 3 and thence downwardly in the end cham 
bers 2 and 22 to the return line 9 through the 
opening 6. Steam which condenses in the end 
chamber 22 will pass through the conduit 33 
prior to entering the return line 9. 
The radiator shown in Figure 3 is similar to 

that shown in Figures 1 and 2 except that it is 
adapted for use with a so-called single line sys 
tem. Where the steam and the condensate return 
are both carried in the same line. In this Sys 
ten the steam is inlet from a pipe O controlled 
by a valve 39, the inlet being provided at the 
bottom of the radiator. The steam in this sys 
tem moves upwardly through the chamber 2 
across the top of the radiator through chamber 
29 and downwardly through chamber 22. Steam 
also passes through the conduit 33, thus forming 
a continuous circulation of the steam in gener 
ally the same manner as shown in Figures 1 
and 2 and as described above in connection with 
Such embodiments of the invention. The air vent 
Control is positioned in the upper portion of 
the radiator and Serves to bleed air from the Sys 
ten. Corresponding openings for the reception 
of this air went and steam lines are preferably 
provided on the opposite side of the radiator as 
shown in Figure 3 so that the radiator may be 
univerSal in its mounting arrangement and may 
be connected either on the right or the left-hand 
side as conditions may necessitate. In this struc 
ture, it is not necessary to provide the inwardly 
extending baffles Such as those shown at 26 in 
Figures 1 and 2, although they may be provided 
if desired. 
From the foregoing description of Figures 1 and 

2, it will be clear that in that embodiment also 
the steam may be inlet either through the open 
ing 4 or 5, for the radiator is symmetrical on each 
side of the center thereof and the return line may 
be provided in the openings 3 or 6, as the case 
may be. It is preferred to have the inlet dis 
posed at the side opposite to the return line, but 
this is not necessary and both may be provided on 
the same side if installation conditions necessi 
tate. 
By the radiator of the present invention, com 

plete and effective circulation of the heat trans 
fer fluid in the central portion of the radiator 
as well as in the end Sections is obtained and 
there are no dead areas where heating is in 
effective. Since the radiator may be connected 
at either side, it is possible to provide the major 
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welds at the back surface, as indicated in the 
drawings, for it is not necessary to reverse the 
radiator from front to back in order to meet in 
Stallation requirements. The radiator may be 
very inexpensively fabricated and is adapted for 
all different sizes of radiation as well as for heat 
eXchange units of various sorts, including Wall 
type radiation and unit heaters. 
While I have illustrated and described a pre 

ferred embodiment of my invention, it is under 
StOOd that the same may be otherwise embodied 
and practiced Within the Scope of the following 
claims: 

I clain: 
1. In a radiator, a pair of side walls; a bottom 

Wall; a top wall; a pair of end partitions extend 
ing upwardly above the bottom wall, disposed 
between Said side walls, and forming with said 
Side Walls and bottom wall a central, open-topped 
container for heat transfer fluid; a pair of end 
walls Spaced from said partitions and forming 
with Said Side, top, and bottom walls an outer 
container within which said central container 
is confined; a pair of end chambers for the 
reception of Steam disposed between said parti 
tions and Said end walls and being in open com 
munication with each other adjacent the top of 
the radiator over the open top of said central 
container, Said partitions being adapted for direct 
contact. On one side with heat transfer fluid and 
On the Opposite side with steam; and a conduit 
paSSing through Said central container, sealed 
into Said partitions at the bottom thereof, and 
Opening into Said end chambers. 

2. In a radiator; an outer container having side 
Walls, a botton wall, a top wall, and end walls; 
a pair of end partitions extending upwardly above 
Said bottom wall and disposed between said side 
walls; a pair of end chambers for the reception 
of Steam defined by said partitions and said 
end walls and being in open communication with 
each other adjacent the top of the radiator; an 
open-topped centrai container for heat transfer 
fluid disposed within said outer container and 
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defined by Said end partitions, said bottom wall, 
and said Side walls, said partitions being adapted 
for direct contact on one side with heat transfer 
fluid and On the opposite side with steam; a 
plurality of heat transfer Surfaces forming part 
of the central container and extending into said 
Side Walls to form sealed openings extending 
through Said radiator; and a conduit passing 
through said central container below said open 
ings, Sealed into Said end partitions at the botton 
thereof, and opening into said end chambers. 

3. In a radiator of welded steel construction, a 
pair of Steel side walls; a steel bottom Wall; a 
Steel top wall; a pair of steel end partitions ex 
tending upwardly from the bottom wall, disposed 
between said side walls, terminating below the top 
Wall, and forming with said side walls and bot 
tOn Wall a Central Open-topped container for 
heat transfer fluid; a pair of steel end walls 
Spaced from said partitions and forming with 
Said Side, top, and bottom walls an outer con 
tainer Within which Said central container is 
confined; a pair of end chambers for the recep 
tion of Steam defined by said partitions and said 
end walls and being in open communication with 
each other adjacent the top of the radiator and 
OVer the Open top of Said central containe, 
Said partitions being adapted for direct contact 
On One Side With heat transfer fluid and on the 
opposite Side with steam; and a conduit passing 
through Said central container, sealed into said 
partitions at the bottom thereof and opening into 
Said end chambers. 
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