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UNITED STATES 

1,810,185 

PATENT OFFICE 
DALTON U. POWELL, OF WOODSFIELD, OHIO, ASSIGNOR OF ONE-HALE TO ORTON. C. 

DUNN, OF MARIETTA, OHIO 

HEATING APPARATUS FOR LIQUIDs 
Application filed May 1, 1929. Serial No. 359,435. 

My invention relates to electrical heating 
apparatus for liquids. - 

It is the object of my invention to pro 
vide means of very rapidly heating liquids, 

5 particularly volatile liquids, such as oils, by 
inserting in the liquid in direct contact there 
with the heating element through which the 
current is flowing. - 
It is a further object to provide such a heat 

10 ing element that may be used with any type 
of current. . 

Referring to the drawings: 
Figure 1 is an elevation of one side of the 

heating element of my invention; 
Figure 2 is an elevation of the other side; 
Figure 3 is a diagrammatic view of the ar 

rangement of the electrical feed wires of the 
heating ribbons used as resistances; s 

Figure 4 is a section on the line 4-4 of 
Figure 1; . . . , , , . 

Figure 5 is a 
Figure 1; 

Figure 6 is a section on the line 6-6 of 
Figure 1; . . . . . . . 

Figure 
Figure 1 showing the installation of a sup 
plementary telescoped concentric insulation 
support in order to give greater resistance 
in the ribbon area in the liquid. 

Referring to the drawings in detail, 1 is a 
tubular member of porcelain, or other insula 
tion material, which is provided with a pair 
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section on the line 5-5 of 

of spiral grooves 2 in which are located a 
plurality of copper wires 3 which form, re 8 spectively, the positive and negative sides of 
a circuit. Such wires are encased in an in 
sulation of varnished fabric 4. The two 
cables thus formed are encased in a rubber 
housing 5. The free ends of these cables enter 
the bottom of the insulator 1 and thence make 
their exit in separated condition into the 
spiral grooves 2 on the outside of the con 
tainer and then re-enter the hollow interior 
of the insulator as at 6 where they cross over 
being held in position by the set screws or 
screw bolts 7. The free ends are then con 
nected to the resistance ribbons 8 that are 
wound around portions of the insulator in 
the grooves 9 through the apertures 10, the 
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7 is a section through a portion of 

insulator being hollow at 11. The hollow 
end is closed by the plug 12. 

Referring to the wiring diagram in Fig 
lure 3, the ribbons 8 are connected at their 
free ends to the split cable 3 which is divided 5. 
into two parts 3a and 3b. 3a and 35 are con 
nected to the respective ends of the ribbons 8, 
13. . 

. By this arrangement, if the portion of the 
cable 3a is positive, its ribbon will be twisted 
at 13 and thence proceed to the negative cable 
30 having been twisted with the correspond 
ing ribbon which is attached to the portion 
of the cable marked 3d. The cables 36 and 
3d are negative. . 
When it is desired to increase the length of 

the ribbons, I provide an interior telescopic 
sleeve of porcelain 14 on which the metal rib 
bons constituting the resistance are wound 
continuously. . . . 

These ribbons may be held in position by 
horizontally disposed retaining bands 15. 
The inner insulator 14 is spaced from the out 
er insulator 1 by the spacing studs 15a. 

It will be understood that I desire to com 
prehend within my invention such modifica 
tions as may be necessary to adapt it to vary 
ing conditions and uses. 
Having thus fully described my invention, 

what I claim as new and desire to secure by 
Letters Patent, is: 

1. In an electrical resistance unit, positive 
and negative electrical supply cables having 
their ends divided in two spaced parts, a re 
sistance ribbon connected to one of said parts 
on the positive side to a corresponding part 
on the negative side, a second resistance rib 
bon so connected, said respective ribbons be 
ing twisted together adjacent their points of connection to the supply cables. 

2. In an electrical resistance unit, positive 
and negative electrical supply cables having 
their ends divided in two spaced parts, a re 
sistance ribbon connected to one of said parts 
on the positive side to a corresponding part 
on the negative side, a second resistance rib 
bon so connected, said respective ribbons be 
ing twisted together adjacent their points of 
connection to the supply cables, an insulating 

which ribbons are connected together as at 
() 
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3 so connected, said ribbons being 
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member for supporting a winding of said re 
sistance ribbons. 

3. In an electrical resistance unit, a posi 
tive and negative supply cable comprising a 
plurality of fine wires wound together, the 
ends of each of said cabies being divided into 
two parts, a resistance ribbon connected at its 
respective ends to a positive aid inegative 
part of each cable, a second resistance 1ibbon 
so connected, said ribbons being Wound to 
gether adjacent their points of connections to 
the divided ends of the cables. 

4. in an electrical resistance unit, a posi 
tive and negative supply cable comprising a 
plurality of fine wires wound together, the 
eiids of each of said cables being divided into 
two parts, a resistance ribbon connected at its 
respective ends to a positive and negative 
part of each cabie, a second resistance ribbon 

g wound to 
gether adjacent their points of connections to 
the divided ends of the cables, an insulato' 
adapted to Support, Said supply cables and 
loops of the resistance ribboils in spaced con 
dition. 

5. In an electrical resistaince init, a posi 
tive and negative supply callie coin; iising a 
liurality of fine wires wound together, the 
ends of each of said cabies being divided into 
two parts, a resistance ribbon conilected at its 
respective ends to a positive and negative 
part of each cable, a second resistance ribbon 
so connected, said ribbons being Wound Éo 
gether adjacent their points of connections 
to the divided ends of the cables, an insula 
tor adapted to Support said supply cable; and 
loops of the resista ince ribbons in spaced co 
dition, said insulato' colnprising a hollow 
body through which liquid can circulate, said 
resistance ribbon being wound on both sides 
of said body. 

6. In an electrical resistance unit, all in 
sulator having end passageways, spiral ex 
terior grooves coin minicating there with, a 
horizontal transvei'se passageway and logi 
tudinally-disposed passageways communicat 
ing with a transverse passageway and a spiral 
passageway, a hollow shell having a plural 
ity of spaced apertures at either end coin 
inlinicating with Said passageways. 

7. In an electrical resistance unit, an in 
sulator having end passageways, spiral 
terior grooves communicating therewith, a 
horizontal transverse passageway and longi 
tudinally-disposed passageways communicat 
ing with a transverse passageway and a spira 
passageway, a hollow shell having a plural 
ity of spaced a pertures at either end com 
municating with said passageways, a resist 
ance ribbon continuously Yound on the ex 
terior and interior of said shel, and Sup 
ply cables connected thereto entering the 
passageways through said insulatol and 
traveling through the grooves and passage 
ways therein in Spaced condition. 
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S. in an electrical resistance unit, an in 
Suiator having end passageWays, spiral ex 
terior grooves communicating therewith, a 
horizontai transverse passageway and longi 
tudinally-disposed passageways communicat 
ing With a trails verse passageway and a spiral 
passageway, a hollow shell having a plu 
rajity of spacecial eitlales at either end coin A.Y. 

I}) tiglicating with said passageways, a l'esist 
ance iibbon continuously wound Oil the ex 

s telio, and interio;' of saic shell, and Sup 
pily cables connected thereto entering the 
passageway's tillough said insulato' and 
traveling through the grooves and passage 
Ways the 'ein in spaced condition, and trans 
verse retaining bands on the exteriol of said 
-- ove.' said 'esistance libbons, and 

vertically disposed grooves in said insula 
- islikai (;i 

for for retaining said ribbons in place lat 
ei'ally. 

9. En an electrical resistance unit, an insu 
lato' coi) prising a cabie supporting base and 
a hollow 'esistance ribbon supporting por 
tio ihaving apertures communicating with 
tle hollow interior ior the circulation of 
fluid tierein, supply cabies having divided 
clads, resistance iii)ions coininected to said 
'espective positive ai)d negative supply cabies 
at their diviled ends, line: is for connecting 
said resistance ribbons adjacent said divided 

0. En an electrical resistance unit, an in 
to comprising a cable supporting base 

hollow 'esist: ice ribbon supporting 
portion having apertures communicating with 
the holio winterior for the circulation of fluid 
thereii, supply cables having divided ends, 
resistance ribbons coininected to said respec 
tive positive and legative Supply cables at 
their divided ends, ineais foi' connecting said 
l'esistance ribbons adjacent said divided ends, 
and a Supplementary concentric resistance 
insulating eleinent, mounted within the first 
mentioned hollow element in spaced rela 
tionshii) therefron upon which said resist 
ance ribbons are additionally wound. 

11. In an electrical resistance unit, an in 
Saiiatoi comprising a cable supporting base 
and a hollow resistance i'ibbon supporting poi 
tion having apextures coiannilinicating with 
the hollow interior for the circulation of 
fluid thereii, supply cables having divided 
eiids, resistance iibbons connected to said re 
spective positive and negative supply cables 
at their divided ends, neans for connecting 
said resistance ribbons adjacent said divided 
ends, and a Supplementiairy concentric l'esist 
ance insulating element inorinted within the 
first mentioned hollow element in spaced re 
latio:nship therefrom upon which said resist 
ance ribbons are additionally wound, and a 
closure for the end of the hollow interior 
of said 'esistance element. 
In testimony whereof. I affix my signature. 
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