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1. Claim. (C. 201-67) 

This invention relates to electrical apparatus and more 
particularly to sheathed electric heaters for low tempera 
ture heating. 

Electric heaters for low temperatures are used for 
various purposes such as defrosting refrigerant evapo 
ratorS. 

It is an object of this invention to provide a durable 
low cost sheathed electric heater which can be readily 
manufactured. 

It is another object of this invention to provide a 
simple low cost method of making a sheathed electric 
heater for low temperatures. 
These and other objects are obtained in the forms 

shown in the drawings in which a metal carrier is pro 
vided with a double threaded groove. Two ends of an 
electrical conductor are wrapped side by side in the 
adjacent grooves. This assembly is slipped into the 
tubular sheath and the ends are plugged after which 
the tubular sheath is swaged tightly into contact with 
the metal carrier to compact the heaters in the carrier. 
The assembly may fit in aligned apertures provided in 
a refrigerant evapoator or may be placed anywhere where 
heating is desired within the limits of the electrical in 
sulation of the heaters. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, ref 
erence being had to the accompanying drawings wherein 
a preferred form of the invention is clearly shown. 

In the drawings: 
Figure 1 is a sectional view of a refrigerant evaporator 

disclosing a sheathed electric heater employing one form 
of any invention; 

Figure 2 is a fragmentary sectional view showing a 
modified end construction for the heater; 

Figure 3 is a fragmentary view showing the method of 
providing parallel helical grooves in a metal carrier; 

Figure 4 is a fragmentary view showing the method 
of winding two insulated heater conductors simultaneous 
ly in the groove; 

Figure 5 is a fragmentary view showing insertion of 
the metal carrier with the heater conductors in the grooves 
into the tubular sheath; and 

Figure 6 is a frgamentary view showing the swaging 
of the plugged tubular sheath firmly into contact with 
the outer surfaces of the metal carrier. 

Referring now to the drawings and more particularly 
to Figure 1 there is shown a refrigerant evaporator in 
cluding refrigerating tubing of evaporator 20 including 
refrigerant tubing 22 extending back and forth in ser 
pentine fashion through the metal cross-fins 24. Such 
refrigerant evaporators often operate at temperatures be 
low 32. This often causes accumulation of frost upon 
the tubes 22 and sometimes upon the fins 24. One of 
the forms of removing this frost is by the use of low 
temperature electric heaters. 

According to my invention for this purpose I provide 
the form of sheath tubular electric heater 26 disclosed 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
herein. This heater includes a metal carrier 28 provided 
with parallel helical grooves 30 and 32 which extend side 
by side throughout the length of the metal carrier. 
Lodged in these grooves is an insulated heater conductor 
34. The two ends 36 and 38 of the heater conductor ex 
tend through spaced axially extending holes in a synthetic 
rubber plug 48 which may be of Buna N or silicone 
rubber. The two sections of the conductors 34 may be 
joined as indicated by the reference character 42 or this 
may be a single continuous conductor. The heater con 
ductor 34 is preferably provided with electrical insula 
tion preferably class B electrical insulation such as sili 
cone rubber or spun glass fibers. A tubular sheath 44. 
surrounds the metal carrier 28 and is plugged at the one 
end by the synthetic rubber plug 40 and at the opposite 
end by a synthetic rubber plug 46 of similar material. 
The tubular metal sheath 44 swages down tightly into 
contact with the metal carrier 28 to firmly hold the rub 
ber plugs 40 and 46 and to tightly engage the metal car 
rier 28 so that the insulated heater conductors are firmly 
held in the grooves. This provides a sufficient heater 
construction in which the heat generated in the heater 
conductor passes through the insulated material and the 
tubular sheath 44 directly to the cross fins 24 which firm 
ly fit the outer surface of the tubular sheath 44. The 
metal carrier 28 and the tubular sheath 44 may be made 
of excellent conducting metal such as copper or aluminum. 

In Figure 2 is shown a modified form of construction 
in which the tubular sheath 144 is provided with a closed 
end 46 and the insulated heater conductor 134 is shown as 
being formed of a single section of insulated conductor 
wire with a looped portion 235 providing the connection 
between the sections in the two helical grooves. 
The heater is made as follows: the metal carrier 28 

is turned in a lathed type machine and provided with the 
parallel cutting tools 230 and 232 which are moved pro 
gressively to the right as the metal carrier 28 is being 
turned as shown in Figure 3. In Figure 4 is illustrated 
the next step in which the metal carrier 28 is rotated 
while the two conductor sections 34a and 34b are wound 
simultaneously as the carrier 28 is rotated. The winding 
of the sections is begun at the right end where the ends 
of the heater conductors are joined. Following the wrap 
ping of the heater conductor sections 34a and 34b in the 
grooves the metal carrier with the heater conductors that 
is the metal carrier 28 with the metal conductors 34a 
and 34b are inserted in the tubular sheath 44 by a tele 
scoping action as is shown in Figure 5. The ends of the 
tubular sheath 44 are then plugged by the plugs 40 and 
46 of synthetic rubber with the heater conductor ends 
36 and 38 being threaded through the parallel holes in 
the plug 40 as shown in Figure 1. The assembled heater 
is then passed through a swaging machine 75 which 
Swages the tubular sheath down tightly upon the plugs 
and the metal core 28 in the manner illustrated in Fig 
ure 6. 

This method of manufacture makes it possible to pro 
duce this heater rapidly at a relatively low cost. 
While the form of embodiment of the invention as 

herein disclosed constitutes a preferred form, it is to be 
understood that other forms might be adopted as may 
come within the scope of the claim which follows. 
What is claimed is as follows: 
An electric heating unit including a solid non-ferrous 

metal carrier provided with two continuous grooves ex 
tending side by side upon its surface, an electric wire 
heater enclosed in high temperature non-metallic resilient 
electrical insulation extending in series through each of 
the grooves, and a metal sleeve tightly enclosing and grip 
ping said carrier between each groove and also enclosing 
and contacting said heater holding the heater in said 



3 
grooves, external transverse spaced metal fins surrounding 
and contacting said sleeve, said heater having both termi 
nal portions protruding from one end of the sleeve, and a 
synthetic rubber plug having separated apertures through 
which extend said terminal portions, said plug being 
tightly held in sealing engagement within: the end of said 
sleeve, and being tightly gripped by said: sleeve.; 
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