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This invention relates to space heaters of 
the radiator type in which the ordinary house 
current may be used, and has special reference 
to such a device in which a transformer is em 
ployed to raise the temperature of a liquid to 
the required degree, and in which outside pip 
ing is entirely eliminated 
One of the objects of the invention resides 

in so designing the transformer and the parts 
immediately related thereto as to greatly in 
crease the efficiency of such devices. 

- Another object of the invention consists in 
arranging a by-pass for part of the heating 
fluid so as to increase the circulation and 

15 thereby provide a more even temperature for 
the radiator and also to increase its efficiency. 
A further object of the invention resides in 

the provision of a pressure or expansion tank 
for creating a vacuum in the heating system 

20 and thus eliminating evaporation of the liq 
uid used in the system and avoiding the neces 
sity of repeatedly supplying additional liquid 
to the heater. 
Another object of the invention consists in 

25 the construction of a radiator of the type 
specified in which the elements of the second 
ary circuit are so arranged as to provide a 
pronounced condenser effect thereby greatly 
increasing the efficiency of the apparatus. 
Other objects and advantages of the inven 

tion will be apparent from the following de 
scription when taken in connection with the 
accompanying drawings; in which 
Figure 1 is a fragmentary side eleyation of 

35 a radiator embodying the present improve 
ments. - 

Figure 2 is an enlarged sectional detail of 
a portion of the liquid heater. 

Figure 3 is a side elevation partly in sec 
40 tion, of a slightly modified form of the in 

vention; and & 
Figure 4 is an enlarged sectional detail of 

the expansion tank. 
Referring to the drawing in greater detail 

45 the numeral 1 indicates generally a radiator 
provided with upper and lower headers 2 and 3, respectively, and a plurality of vertically 
disposed heater sections 4. In the specific 
construction indicated on the drawings it will 

50 be apparent that the radiator of Figure 1 is 
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shown as formed of two separate radiators 
in which the adjacent ends of the headers are 
connected together to form a single unit. 
The upper headers 2 have their adjacent 

ends connected by a T5 and depending there 
from is a cylindrical sleeve or tank 6. To 
the lower end of this tank 6 is connected an 
other T 7 and joined to the latter T is a 
conduit 8 which is joined at 9 to the lower 
header 3. By this construction it will be a apparent that the heating liquid, preferably 
water, is provided with a passage directly be 
tween the lower header 3 and the upper head 
er 2 between the two sets of heater sections 4 
and separate from the passage in the heater sis 
coils, which will now be described. 
The heating unit which, as already stated, 

is electrically operated, consists of a trans 
former which is secured adjacent the base of 
the radiator by any suitable means. The core to 
of the transformer which is designated by the 
numeral 10, consists of laminated iron around 
which is placed the primary coils or wind 
ings 11. The secondary winding of the trans 
former is in the form of pipe coils 12, one ter- 5 
minal of which, 13, is connected to the lower 
header 3 by means of a union 14. The other 
terminal 15 of the coils is united to an exten 
sion 16 by a union 17. The extension 16 
which is preferably copper tubing, extends so 
upwardly through a sleeve 18 which is thread 
ed into the lower end of the T 7. Sleeve 18 
is of a substantially greater internal diameter 
than the external diameter of the extension 
16 and therefore, an annular space is pro- is 
vided between these two elements. In this space I preferably place a cylindrical sleeve 
of insulating material 16'. The upper end 
of the extension tube 16 is welded or other 
wise electrically connected to the upper end go 
of the sleeve 18 as indicated by the numeral 
19, and thus provides for a completion of the 
secondary circuit in that the current passing 
up the extension tube 16 will travel down 
wardly along the sleeve 18 to the T7 and con- g5 
dui", 8 to the header 3 and back to the other 
terminal 13 of the pipe coils. 

It should also be noted that the cylindri 
cal tank 6 is of substantially greater internal 
diameter than the external diameter of the 100 



0. 

5 

2 

sleeve 18, thereby providing an annular pas 
sage for the circulation o E. from the conduit 8 to the upper header 2. It 
will thus be seen that the extension tube 16, 
sleeve 18, and tank wall 6 are all slightly 
spaced apart. This particular construction, 
in addition to the functions already set forth, 
is of importance in that it provides in effect a 
condenser in the secondary circuit of the 
transformer in that the spaced apart walls of 
the elements 16, 18 and 6 serve as plates of 
a condenser in building up the current in this 
secondary circuit, and thereby greatly in 
crease the efficiency of the radiator as a whole. 

It is desirable that the present apparatus 
be so constructed as to permit its operation 
over a wide range of voltage and wattage, and 
for this purpose I have provided a control 
panel 20. This panel carries a plurality of 
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terminals 21 tapped to the primary windings 
at a variety of points, and for cooperation 
with these terminals 21 I have provided a 
crossbar 22. It will thus be apparent that by 
placing the bar 22 across the proper pair of 
terminals 21 the desired amount of voltage 
and wattage may be readily selected. It is 
also desirable to protect the apparatus from 
overheating, and to this end I provide a fuse 
23 which is electrically connected to the pri 
mary circuit and is in physical contact with 
the secondary circuit. This fuse 23 comprises 
a cartridge containing a metal of low melting 
point which will promptly break the primary 
circuit as soon as the temperature of the metal 
is raised above its melting point. 
The numeral 24 indicates an expansion tank 

and in the top thereof is provided an air out 
let 25. Associated with the outlet 25 is a 
hollow ball valve 26 which seats over the pas 
sage 25 with a force sufficient to withstand the 
pressure of a column of liquid extending from 
the vertical position of the tank 24 to the to 
of the radiator. Therefore, if the radiator 
and transformer pipe coils are filled with 
water at the temperature of the space to be 
heated and tank 24, previous to the filling of 
the radiator, contained air at normal atmos 
pheric pressure, then a slight increase of pres 
sure will be produced within the tank; this 
pressure being equivalent to the weight of a 
column of water of a height extending from 
the tank to the top of the radiator. The 
weight of the air valve 26 should be sufficient 
to slightly overcome the pressure produced 
by the column of liquid as justmentioned. 
Hence, as the waterisheated and expands and 
produces a slightly greater pressure, a cer 
tain amount of the air will be forced out past 
the valve 26. The tank 24 is of a capacity suf 
ficient to accommodate the expansion of the 
liquid contained within the radiator up to 
the boiling point with a slight factor of safe 
ty. As the water cools and contracts the 
pressure is relieved within the tank 24 and 
inasmuch as the valve 26 prevents the admis 
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sign of outside air into the tank a vacuum 
Will be created within the tank. This elimina tion of air within the circulatory system 
avoids the evaporation of the liquid employed 
and consequently eliminates the necessity of repeatedly supplying additional liquid to the 
heater. A valve seat 25' is provided above the 
ball valve 26 and in as the ball valve 
26 is designed to float in water it will be ap 
parent that in the event of water passing tip through passage 25, its escape will be pre 
yented by reason of the valve 26 being lifted 
into engagement with its seat 257. 
A drain pipe 27 of conventional form and provided with a valve 28 is provided for 

draining the heater as may be desired. Pref 
erably an overflow basin 27 is employed in 
connection with this drain pipe. 
In the operation of the form of the inven 

tion as just described, the bar 22 is placed 
across those terminals 21 which will provide the amount of voltage and wattage required; 
it being understood that the radiator has been 
filled with water and a slight pressure formed 
Jn the air confined in the tank 24. As the 
current passes through the primary windings 
11 a current is induced in the pipe coils 12. 
This current passes upwardly through the ex 
tension 16 heating the same as well as the 
sleeve 18 which is electrically connected 
thereto as indicated by numeral 19, and the in 
duced current, as already mentioned, passes 
down through T 7, through conduit 8 and 
header 3 back to the lower terminal 13 of the 
coils. It will thus be apparent that the water 
gradually heated within the coils 12 will pass 
upwardly therethrough and will receive ad 
ditional heat as it passes on up through the 
extension tube 16 into the upper header 2. 
Furthermore, water in the conduit 8 and tank 
6 will absorb heat from the sleeve 18 and 

P will pass upwardly into the header 2. By 
means of this auxiliary circuit 8 and tank 6 
the circulation of water about the radiator is 
greatly facilitated, thereby increasing the effi 
ciency of the heater and also providing for 
a more uniform temperature. As the water 
becomes heated the air within the expansion 
tank 24 will gradually become compressed to 
such an extent as to lift the valve 26, thereby 
permitting the escape of the air to the atmos 
phere and providing a vacuum in the system, 
as already described. 
In the modified construction shown in Fig 

ure 3 the radiator is provided with upper and 
lower headers, 2 and 3, heater sections 4, and 
expansion tank 24 as in the form previously 
described. This latter form of the invention 
is also provided with the same construction 
of transformer and control panel, and the 
device differs from the form shown in Fig 
ures 1 and 2 mainly in the fact that in lieu 
of the tank 6, I provide an intermediate ra 
diator 30 in which the heater sections extend 
only a part way toward the base of the radia 
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tor. Within the central heater section 31 is 
placed the sleeve 18 which is welded to the 
upper end of the extension tube 16, as already 
described in connection with the previous 
form of the invention. 
The operation of the form of the invention 

shown in Figure 3 is identical with the opera 
tion of the other form of the invention dis 
closed herein, and need not be further de 
scribed except to say that a greater radiation 
of heat is afforded by reason of the inter 
mediate radiator 30. 

5 

In both forms of the invention it is desir 
able to provide cover plates 29 of metal, wood, 
or other suitable material which serve to con 
ceal the transformer and associated parts and 
thereby present a more attractive appearance. 
From the foregoing description taken in 

connection with the accompanying drawings 
; ) it will be observed that I have provided an 
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electrically heated radiator of few parts; that 
the device is entirely portable and free from 
outside piping and plumbing; that an auxil 
iary circulation and heating of water is pro 
vided for, thereby greatly facilitating the 
heating of the water and creating a more even 
temperature through the radiator; and that 
by reason of the condenser effect produced by 
the concentrically arranged elements 16, 18 
and 6, the efficiency of the device as a whole is 
greatly improved. 
In accordance with the patent statutes I 

have described what I now believe to be the 
preferred forms of the invention, but it is to 
be understood that various minor changes 
may be made within the structural details of 
the heaters without departing from the spirit 
of the invention, and all such changes are in 
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tended to be included in the scope of the ap 
pended claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. A radiator including upper and lower 

headers, a plurality of heater sections asso 
ciated with said headers, a transformer in 
cluding a pipe coil as the secondary winding, 
a tank communicating with said upper head 
er, a sleeve in said tank and electrically con 
nected thereto, said pipe coil having connec 
tion with said lower header and with the up 
per end of said sleeve. 

2. A radiator including upper and lower 
headers, a plurality of heater sections asso 
ciated with said headers, a transformer in 
cluding a pipe coil as the secondary winding, 
a tank communicating with said upper E. 
er, a sleeve in said tank and electrically con 
nected thereto, a conduit in communication 
with said lower header and said tank, said 
pipe coil having connection with said lower 
Ea and with said sleeve. 

3. A radiator including upper and lower 
headers, a plurality of heater sections asso 
ciated with said headers, a transformer in cluding a pipe coil as the secondary winding, 

3 

a tank extending downwardly from said up 
per header, a metal sleeve electrically con 
nected to the lower end of said tank and ex 
tending upwardly therein, a conduit in com 
munication with said lower header and said 
tank, said pipe coil having connection with 
said lower header and said sleeve. 

4. A radiator including upper and lower 
headers, a plurality of heater sections asso 
ciated with said headers, a transformer in 
cluding a pipe coil as the secondary winding, 
a tank communicating with said upper head 
er, a sleeve in said tank electrically connected 
thereto, one end of said coil extended up 
Wardly through said sleeve and connected to 
the upper end thereof, the walls of said coil 
extension, sleeve and tank being slightly 
spaced apart and thereby providing a con 
denser action in the secondary circuit. 

5. In a radiator, a transformer including a 
water pipe coil as the secondary winding, a 
cylindrical tank, a sleeve in said tank elec 
trically connected to the bottom thereof, an 
extension of said coil extending upwardly 
through said sleeve and electrically connect 
ed to the upper end thereof, the diameters of 
said coil extension, sleeve and tank being such 
as to space these walls a slight distance apart 
so as to provide a condenser action in the sec 
ondary circuit. 

6. A radiator including upper and lower 
headers, a plurality of heater sections asso 
ciated with said headers, an expansion tank 
associated with said radiator, a transformer 
including a pipe coil as the secondary wind 
ing, one end of said pipe coil connected to the 
lower header and the other end thereof com 
municating with the upper header. 

7. A radiator including upper and lower 
headers, a plurality of heater sections asso 
ciated with said headers, an expansion tank 
associated with said radiator disposed be 
tween said top and bottom headers, a trans 
former including a pipe coil as the secondary 
winding, one end P said pipe coil connected 
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to the lower header and the other end thereof 
communicating with the "R er header. 

ROBERT. R. GOSHORN. 
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