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1. 

This invention relates to a resistor construc 
tion and, more particularly, a resistor designed 
to be cooled by a liquid such as Water. 
One of the objects of this invention is to pro 

vide a resistor construction which will be sin 
ple, practical, thoroughly durable and econom 
ical in manufacture. Another object is to pro 
wide a construction of the above character in 
which the resistance coating is cooled by a fluid, 
such as water, to thereby increase the power rat 
ing of the unit. Another object is to provide a 
construction of the above character in which the 
fluid, such as water, is directed over the resist 
ance layer in a helical path in order to produce 
a centrifugal field that will force gas and vapor is 
bubbles inwardly, thus eliminating all air Spaces 
or bubbles which might produce hot Spots in the 
resistance layer, resulting in damage. Other ob 
jects will be in part obvious and in part pointed 
out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
and arrangements of parts as will be exemplified 
in the structure to be hereinafter described, and 
the scope of the application of which will be in 
dicated in the following claims. 
In the accompanying drawing in which is 

shown one of the various possible embodiments 
of this invention, 

Figure 1 is a longitudinal elevation of the re- : 
sistor construction as connected for operation 
with certain portions thereof shown in Section; 

Figure 2 is a sectional view taken along the 
line 2-2 of Figure l; 

Figure 3 is a top elevation of the impelling 
element as located in the left-hand portion of 
Figure i and 
Figure 4 is a perspective view of the impelling 

element. 
Similar reference characters refer to similar 

parts throughout the several views of the draw 
ing. 
As conducive to a clearer understanding of 

certain features of this invention, it should be 
pointed out that liquid-cooled and particularly 
water-cooled resistors, as now in use, have cer 
tain deficiencies in structure, making for in 
perfect operation and rapid deterioration. One 
of the reasons for this condition is the creation 
of air bubbles along the resistance Surface as the 
water flows through the resistance unit; these 
air bubbles become extremely hot and often re 
sult in the burning out of resistance coatings at 
various points, thus making for a rapid deteri 
oration of the unit. One of the objects of this 
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invention is to provide a construction in which 
the above-mentioned difficulties, as well as sev 
eral others, are successfully overcome. 

Referring now to the drawing, there is shown 
in Figure 1 a tubular resistance element gener 
ally indicated at 0, having cup-shaped terminal 
connectors generally indicated at , fitting over 
its ends and shaped to be connected to plumbing 
fittings generally indicated at f2 in a water line 
So that water will flow through the tube O. An 
impelling element, generally indicated at 3 fits 
Within the inlet end of the resistance tube 0 and 
is shaped to direct the water in spiral or circular 
paths throughout the length of the tube. Thus 
a desired helical flow is created to eliminate the 
formation of air or steam bubbles and additional 
turbulence is created to increase heat transfer. 
More particularly, the tube O comprises an 

elongated cylinder 4 formed from any suitable 
dielectric material, such as a ceramic, glass or 
any of the well-known resins. The inner sur 
face of the tube 4 is coated with a resistance 
material 5 or a wire winding having the desired 
electrical characteristics for the resistor. At the 
opposite ends of the tube f4, there is a highly 
conductive coating 16, such as silver, extending 
from the resistance coating 5, around the ends 
of the tube and along the outer surface thereof. 
The cups are adapted to act as electrical 

terminals and thus have enlarged portions T 
fitting over the coatings 6 on the outer surface 
of the tube 4. The cups are secured in this 
position preferably by a solder connection indi 
cated at 8 in Figure 1. 

Still referring to Figure 1, the smaller por 
tions 9 of the cups i? are shaped to fit over the 
usual plumbing elements 2, and connection may 
be made as by soldering or threading if desired. 
Accordingly, the resistor, as shown in Figure 1, 
is constructed to receive a flow of water longi 
tudinally therethrough in a general direction 
from left to right, as viewed in this figure. 
The impeller f3 is shown in greater detail in 

Figures 2, 3 and 4. The bottom portion 20 (Fig 
5. ure 4) of the impeller is cylindrical and designed 

to fit snugly within the Smaller portion 9 of the 
left-hand cup-shaped member 7. This may be 
force-fitted into this position, or a suitable ce 
ment may be employed to assure a firm connec 
tion between the impeller 3 and this cup-shaped 
mernber . 
As shown best in Figures 1 and 4, the impeller 

member has an upper surface. 2 which is sub 
stantially spherical. . . . . . . . 

HQles.22, preferably four in number and equal 
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ly spaced around the circumference of the in 
peller, as indicated in Figures 1 and 2, extend 
from the interior of the impeller to the exterior 
thereof. Thus, the holes 22 direct fluid enter 
ing its interior from the left-hand end of the re 
sistor outwardly and adjacent the resistance 
coating or surface 5. 
Each of the holes 22 is located adjacent one 

end of a spiral-shaped groove 23, extending along 
the outer surface of the impeller 3, as can be 
best seen from comparison of Figures 2, 3 and 4 
of the drawing. These grooves 23 are substan 
tially adjacent the resistance surface 5 so that 
the water, as it is directed along the grooves 
with considerable force, assumes Substantially 
spiral paths, covering the resistance coating 5. 
The creation of these spiral paths of rushing 

water along the surface of the resistance coat 
ing 5 overcomes a natural tendency of the 
Water to create bubbles On Such Surface. The 
turbulent water in the passage in a curved path 
causes a centrifugal field that will force all oc 
curring gas or air bubbles away from the coating. 
In this way the bubbles are avoided and hot spots 
are eliminated along the surface of the resistance 
coating thereby avoiding rapid deterioration and 
faulty Operation. 

It will thus be seen that I have provided a 
practical and efficient resistance construction 
in which the Several objects herein above referred 
to have been Successfully and practically accom plished. 
As many possible embodiments may be made of 

the above invention and as many changes might 
be made in the embodiment above set forth, 
it is to be understood that all matter hereinbe 
fore Set forth or shown in the accompanying 
drawing is to be interpreted as illustrative and 
not in a limiting sense. 
What is claimed is: 
1. In a resistor construction, in combination, 

a hollow, elongated member having an interior 
Surface coated With resistance material, means 
connecting the opposite ends of the member with 
a water Supply to direct water in a longitudinal 
direction therethrough, means forming electri 
cal connections with the opposite ends of said 
resistance coating, and means substantially ad 
jacent the inlet of said member adapted to give 
a turbulent direction to the water as it passes 
over said resistance coating, said last-mentioned 
means being shaped to create an angular ve 
locity of such magnitude that the centrifugal field 
created is sufficient to force all air or vapor bub 
bles produced toward the central core of the 
flow. 

2. In a resistor construction, in combination, 
a hollow tube having a resistance coating on the 
inner surface thereof, cup-shaped members in 
terfitting with the opposite ends of said tube 
and shaped to be connected to the inlet and out 
let of a, water supply designed to direct water 
longitudinally through the tube, and an impeller 
located adjacent the inlet end of the tube, said 
impeller being shaped to direct streams of water 
in Spiral paths over said resistance coating at an 
angular velocity sufficient to force air and vapor 
bubbles in water away from said resistance coat ing. 

3. In a resistor construction, in combination, 
a hollow tube having a resistance coating on the 
inner Surface thereof, cup-shaped members inter 
fitting with the opposite ends of said tube and 
Shaped to be connected to the inet and outlet of a 
water Suuply designed to direct water longitudi 
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4. 
nally through the tube, and an impeller located 
adjacent the inlet end of the tube, Said impeller 
being shaped to direct streams of water in curved 
paths over said resistance coating during its 
passage through said tube at an angular ve 
locity sufficient to force air and Vapor bubbles 
in said water away from Said resistance coat 
ling. 

4. In a resistor construction, in combination, 
a hollow tube having a resistance coating on the 
inner surface thereof, cup-shaped members in 
terfitting with the opposite ends of said tube 
and shaped to be connected to the inlet and 
outlet of a Water Supply designed to direct water 
longitudinally through the tube, and a hollow 
impelling element fitting over the inlet end of 
Said tube and having Openings into the tube Sub 
stantially adjacent said resistance coating and 
shaped to direct water in curved paths over said 
resistance coating during its paSSage through the 
tube at an angular Velocity Sufficient to force 
air and vapor bubbles in Said Water away from 
said resistance coating. 

5. In a resistor construction, in combination, 
a hollow tube having a resistance coating on the 
inner Surface thereof, cup-shaped members in 
terfitting with the opposite ends of said tube and 
Shaped to be connected to the inlet, and outlet 
of a water Supply designed to direct water lon 
gitudinally through the tube, and a hollow, sub 
Stantially spherical impelling element fitting over 
the inlet end of Said tube, said element having 
Openings leading to Spiral shaped grooves ad 
jacent Said resistance coating at one end of the 
tube, Whereby liquid may be directed in sub 
stantially Spiral paths along said resistant coat 
ing throughout the length of said tube. 

6. In a resistor construction, in combination, 
a tube formed from dielectric material having a 
resistance coating on its inner surface, means 
forming highly conductive coatings extending 
Over the opposite ends of said resistance coat 
ing and extending around the ends of the tube 
and along a portion of the outer surface there 
of, cup-shaped members fitting over the ends of 
Said tubes and forming mechanical and electrical 
connections with said coatings, said cup-shaped 
members being shaped to direct a stream of water 
through the interior of said tube, and means at 
One end of Said tube connected with the inlet of 
the Water Supply, shaped to direct a stream of 
Water over said resistance coating in curved 
paths at an angular velocity sufficient to force 
air and vapor bubbles in said water away from 
Said resistance coating. 

7. In a resistor construction in combination, 
a tube formed from dielectric material having a 
resistance coating on its inner surface, means 
forming highly conductive coatings extending 
Over the Opposite ends of said resistance coat 
ing and extending around the ends of the tube 
and along a portion of the outer surface there 
of, cup-shaped members fitting over the ends of 
Said tubes and forming mechanical and electri 
cal connections with said coatings, said cup 
shaped members being shaped to conduct a 
stream of water through the interior of said tube, 
and an impeller fitting over one end of said tube 
adjacent one of said cup-shaped members adapt 
ed to be attached to the inlet of a fluid supply, 
Said impeller including openings into the in 
terior of the tube and grooves shaped to direct 
a strean of fluid along the resistance coating Substantially in spiral paths. 

8. The method of cooling a resistance coating 
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on the interior of a tube forming a water path 
which comprises imparting to the stream of 
water at the inlet end of said tube a spiral motion 
of sufficient angular velocity to force air and 
vapor bubbles in said water toward the center 
of said tube and away from said resistance coat 
lig. 
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