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(C. 219-4) 15 Claims. 
The invention relates to electrically heated im 

merSed heating elements for the heating of baths 
which like salt melts tend to intrude into heating 
bodies and have the faculty to destroy the heating plantS. 

It is a known fact to heat - liquids, more espe 
cially water by means of electrically heated 
immersed heating elements consisting of an im 
merSed pipe and eventually with suitable addi 
tional immerSible pieces such as spiral pipes of 
Suitable material, for instance of metal in which 
the heating elements e.g. the resistance windings 
are lodged. These heating elements have how 
ever not proved satisfactory for the heating of 
Salt melts and the like, though in various direc 
tions they have great advantages. 
the Suitability of such heating, elements for bath 
liquids Similar to salt melts is, as has been found 
out, essentially due to the fact that the arrange 
ment of the heating mantle e. g. the pipe with 
numerOllS WindingS and the like that are meant 
to enlarge the surface, requires a number of 
Welds. and that these welds form exactly the favor 
able points of attack for the obnoxious ingredi 
ents of Such baths. No such difficulties have been 
eXperienced by the use of water baths or in the 
heating of liquids that do not attack the mantle 
pipes. With Such heating bodies therefore an 
exchange of the actual heating elements is not 
necessary. For the treatment of salt melts, how 
eVer, an eaSy pOSSibility to exchange the heating 
elements is of special importance, inasmuch as 
differences of temperature of some duration be 
come very detrimental and first of all may bring 
about a stiffness of the smelt. 
By the heating element according to the inven 

tion the aforesaid disadvantages are obviated and 
thus the use of electrically heated immersed heat 
ing elements for the treatment of salt melts is made possible. 

It has been found that by avoiding forms of 
construction e. g. branchings of the pipes, mouth 
pieces and the like and thus doing away with 
welds, the life of the immersed heating el?ments 
is considerably prolonged and what is even more, 
the exchangeability of the heating gear is possible 
without any interruption of the working. 
The heating element according to the inven 

tion consists of a pipe closed at its immersed 
end, that lies-only with one simple curvature in 
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the bath, in the interior of which a heating gear 
body of resistance spirals is located easily to be 
pushed in or else just as easily removed, which are 
kept in Suitable position by thimbles of ceramic 

The fault of 

moval of the heating gear. 
By this arrangement is attained that on the 

whole heating element only one single wreded 
joint viz. at the closure of the pipe end is necess 
sary. This welded joint can however abo be 
spared, if pipes are used that are closed by foring. 
Salt melts or other bath liquids that early lead to 
corrosions do not thereby find any points of easy 
attack. . If the exchange of the heating gear 
should become necessary, it can easily be taken out 
of the bathi region, as the only profitably but slight 
curving offers no resistance. The exchange of 
the heating gear can therefore be effected without 
interruption of the working of the bath especially 
if the heating element consists of several heating 
bodies according to the invention which warrant 
in case of short circuit or the like the maintenance 
of temperature of the bath. 
As has furthermore been shown short circuits 

are in most cases by the peculiarity of salt melts 
to intrude into the pipes after a long period of 
working only created in the plane of touch be 
tween bath and the air outside. It has been found 
that important concentrations of salt take piace 
just at such points of the heating gear that are 
located in the level of the salt surface or in its im 
mediate neighbourhood preferably above, while at 
the other points of the heating gear such concen 
trations are not yet to be found. 
- It has therefore been proved to be of advantage 
not to fit the heating gear that consists of Several 
resistance spirals that are kept in position by 
thimbles of ceramic material, with distance mem 
bers within the region of the strong salt concen 
trations just mentioned, since by these distance 
members the saturated salt steam is enabled to 
condensate and thus to form, as it were, bridges 
that provoke a short circuit. 
As another suitable form of execution has been 

found one in which the heating gear from the 
closed end in the interior of the bath is continued 
only up to just below the surface of the bath, but 
cose below the surface of the bath straight 
metal rods are connected with the heating gear by 
current connecting terminals. By such an ar 
rangement salts or other bath liquids that could 
intrude into the interior of the heating gear are 
deprived of the possibility of any such influence 
and furthermore, even if such substances could 
intrude, a concentration on such parts is pre 
cluded by which the current conductors among 
themselves or against the earth could get short 
circuit. A deposit at the hot parts of the heat 
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2 
ing gear while in operation is only slightly notice 
able and involves practically no disturbances. 

Another possibility to prevent to : a large de 
gree a deposit of salts or the like and at the same 
time to facilitate the eXchangeability of the heat 
ing gear is effected by fitting the heat conductor 
supports i. e. the thimbles with one or several 
broken edges in such a way that at least one 
edge remains. Thereby will be attained that 
these supports offer but a slight resistance to 
the insertion of the whole heating gear into the 
pipes, that they possess comparatively but little 
mass and thus show but little accumulated : 
warmth and finally offer no too high resistance 
to the immediate radiation of warmth from the 
heating conductor on the pipe Wallis. 
By leaving at least one unbroken edge of the 

three or more edged e. g. plate like thimbles it 
is possibie to hold the heating gear by the vari 
ous thimbles in the wanted position within the 
mantle body. Tlue number of touching points 
and thus also the shifting resistance of the heat 
ing conductor supports on the inside wall of the 
pipe is thereby reduced to a minimum while the 
position of the heating conductor remains war 
ranted. Furthermore the mass of the distance 
bodies is at the same time reduced and the Space 
for the immediate radiation of warmth, as men 
tioned, is enlarged. 
AS specially advantageous has been proved to 

break one of the edges e. g. of a quadrangular 
distance plate to such an extent that the heat 
ing conductor lies completely free at that point. 
It is profitable to arrange the sequence of the 
supports, one after the other, of the heating gear 
in such a way against one another that the um- - 

It haS been broken edges lie in a SCreW like line. 
shown that thereby the insertion of the bendable 
heating gear more especially in tightly bent pipes 
is considerably facilitated. 
To increase the free space for the immediate 

radiation from the heat conductor to the pipe 
Wall it is furthermore of advantage to form the 
heat conductor support in such a way that its 
cross cut along the axis of the pipe to be heated 
at the ends touching the inner wall of the pipe 
runs out as it were in a point. 
Furthermore the choice of material for the 

mantle body especially the part of the heating 
body to be immersed into the bath is, as has very 
often been proved, of particular importance. In 
working it has been shown that a permeating of 
salts through the heated Walls of immersed heat 
ing bodies cannot sufficiently be avoided even by 
using special iron alloys. This resulted in the 
fact that immersed heating bodies for salt baths 
and the like have practically not been used any 
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It has however been proved that by covering of 
material which like nickel can be attacked but 
little by the melts, also in such baths an excellent 
security against the permeation of Salts is ef 
fected. Tests have shown that a nickel covering 
of preferably a thickness of more than .08 mm. 
prevents permeation. More especially by. gal 
vanization to such thick layers of nickel perfectly 
cheap heating bodies of this kind may be manu 
factured. It is well known that for so called 
immersed heaters as they are for instance used 
in households for heating water and similar º 
liquids, nickeled mantles are used. In this case 
the covering of such heaters with layers of nickel 
means however only to prevent rusting or rather 
to produce a pleasant appearance. The use of 
inside heating bodies as heating bodies on a large 
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scale of smelting baths forms however in various 
directions different tasks. The question of pre 
vention of rust is here of minor importance. 

It was immaterial to use therefore instead of 
the hitherto used protecting pipes of iron for 
these forms of use, pipes of Inickel or pipes with 
nickel covering. It is known first of all that for 
instance saltpeter containing baths at certain 
temperatures lead to exotherme reactions with 
iron, that can become the reason for a Sudden 
melting of the iron and even for explosions. It 
could hardly be foreseen, how these apparitions 
that hitherto have not been cieared up, would be 
changed by using nickel. It is therefore sur 
prising that covering layers of nickel or other 
material belonging to the type of tinder free al 
loys do not lead to overheating, eXplosions and 
the permeation of salt and the like. It has been 
shown that by coverings of such kind of material 
also existing welded joints are so securely cleared 
that they are practically immune to any destruc 
tion by the salt. As has been shown such pro 
tecting layers are fitted with advantage not to 
the heating bodies only but also in the reservoirs 
i. e. preferably on the surfaces of the reservoirs 
that face the heating body. 
The proposed use of layers of material of the 

kind mentioned has yet the further advantage 
that the thermo-pressure existing between the 
protecting cover and the wall material may be 
used as is usual with thermo elements to imme 
diately measure tie temperature of the Wall and 
of the bath. Such measuring at the walls has 
the advantage that overheating of the walls may 
easily be found and quicker regulated than it was 
possible by the usual manner of measuring the 
temperature of the salt bath, because here the 
rises of temperature at the walls canne only 
by a round about way over the salt to the thermo 
element. 
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By increase of the thermo currents these apa 

pearances can easily be observed also with but 
little sensitive measuring instruments. 
By the enclosed drawings some forms of exe 

cution of immersed heating bodies according to 
the invention are shown. 

Fig. 1 shows a longitüdinal cut of a salt bath 
with several immersed heating bodies of vari 
ous forms. 

Fig. 2 shows a down view of a heating body ar 
rangement. 

Fig. 3 shows the arrangement of Several heat 
conductors with distance members, showing 
broken edges in a heating pipe. 

Fig. 4 is an axial cut through a picce of pipe 
With several distance members. 

Fig. 5 is a pipe cross cut as per Fig. 4. 
Fig. 6 represents a special form of execution 

of a heat conductor support. 
Fig. 7 showS a Scheme of a bath with an im 

mersed heating body in longitudinal cut in which 
several level parts of the heating body as well 
as of the reservoir are fitted with protecting 
layers. M 
According to Fig. 1 the bath reservoir d with 

the salt melt a which reaches up to the bath 
surface b through the heating body 2 is heated 
by four single pipes. These pipes consist each 
of a horizontal side which represents the actual 
heating division and a vertical side which serves 
as Supply main. The sides are bent towards one 
another in such a radius that a bendable heat 
ing gear can be inserted from the open end of 
the pipe. 
Two of these pipes are shown in the drawings 75 
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2,097,981 
cut open. In the upper one of the cut Open pipes 
lies the heating gear in the manner hitherto 
usual. This heating gear consists of the heat 
ing wire spirals 3 as such, which are held in the 
desired position to one another and to the pipe 
2 by the thimble 4 of ceramic material. 
As mentioned before, with such an arrange 

ment in the neighbourhood of the bath surface, 
preferably at the point marked 5 a specially 
strong deposit of salt in the pipe shows itself. 
In the lower cut open pipe the heating gear is 
according to the invention not brought up right 
to the surface of the bath, but the heating wire 
spirals 3 are continued by metal rods 6, which 
permit simply by a single distance support 
(thimble) below the bath surface to secure the 
position of the current . conductor in the pipe. 
These metal rods are furthermore far outside the 
bath held by a corresponding holder. By this 
arrangement it is impossible that at the endan 
gered point salts are deposited at such parts 
which connect the current conductor. 

The Open ends Of all pipes 2 are embodied in 
a closed casing T which contains also the collec 
tor rails 8 lying on tension, with which the heat 
ing wire spirals are connected. 
In the detailed drawings according to Fig. 3 the 

single heating conductors e. g. wire spiral 9 are 
kept in the desired position in pipe i 0 by the 
thimbles . The thimbles or supports of heat 
conductor 9 consist of quadrangular plates, the 
One end of Which - is to a large extent cut off. 
These plates contain openings i 2 through which 
the heating wires are led. These openings are 
arranged in the supporting bodies in such a way 
that they form a ring around the centre of the 
quadrangle having equal distance from one an 
other, by the shortening of the one edge of the 
quadrangle, there is however no room for an 
opening left for one of the wires. Thus the wire 
gets no lead at that point. 

the four drawn wires. in such a way that the 
Supports following one another are in each. case 
transposed by one hole portion. Thereby the 
unbroken edges in the longitudinal direction of. 
the pipe lie On a screw line. 

In Figs. 4 and 5 a part of a heating gear is 
shown. In the pipe 3 lie the wire spirals 4 as 
heat conductors, furthermore the supporting wire 

i 5 on which the supports i 6 are centrally ar 
ranged. These bodies contain, as shown in Fig. 5 
approximately quadrangular, cross cut, but with 
limiting lines curved outward. Two of the edges 
are broken off, while the other two neighbour 
ing edges are kept. As will be seen from Fig. 4 
the three thimbles arranged one above the other 
e. g. soap Stones or preferably stones of even 
denser maSS are arranged one against the other 
so that the corresponding unbroken edges of the 
stones in succession form a screw line; as shown 
in Fig. 4 are furthermore the edges of the heat 
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carriers pointed adjacent to the pipe wali, so 
that the level piece of the pipe which is getting 
radiation immediately from the heat conductor 
is covered as little as possible. The longitudinal 
cut through a supporting body as per Fig. 6 
shows a further minimizing in order to reduce 
the mass obstructing the radiation. The body 
T is, as will be seen, formed in its middle on 

both sides concave, the one edge 8 is unbroken, 
while the other 19 is broken. As shown in Fig. 4 
for the strengthening of the opening for a sup 
porting wire on both sides of this opening i a fange. Imay be provided. 

The sinheat con 
ductor supports I i are however arrayed here on 

33 
In the example of execution as per Fig. 7 

the heating body i 9 is fitted with a junction pipe 
20 in ring form. The pipe 2 i acts as conductor 
main. In the heating part 20 the electric heat 
ing gears 22 are placed. The bath reservoir 2 
can, if needs be, be surrounded by a heat wir 
ing. Its outside walls may in this case be fitted 
with a protecting layer of material immune to 
corrosion 24. It is also provided on the inner 
surface towards the heat carrier with such a pro 
tecting layer 24 for instance of nickel. 
The immersed heating body has such a pro 

tecting layer 25 in the actual heating part viz., 
inside as well as outside. 
The protection on the inside of the pipe has 

double the effect, viz., in the first instance to 
prevent the permeation of salt through the wall 
and at the same time to protect the wall side 
facing the i heat bodies from smokdering. Nickel 
coverings on the outside of the bath reservoir 
have proved of advantage only, if heating from 
outside is resorted to. 
. I claim: 
1. An electrical heating element for immersion 

heating of salt baths comprising a curved pipe 
having a conductor supported by spaced insula 
tors extending therein, said insulators being 
substantially fiat, and thin in section, and being 
formed with a plurality of corners which provide 
substantially point-like bearings for said insula 
tors against the inside walls of said pipe. 

2. An electrical heating element as in claim 1, 
in which said insulators are substantially rec 
tangularly shaped, but have at least one corner 
removed, whereby the. number of point-like bear 
ings for each insulator is reduced. 

3. A heating device for immersion heating of 
Salt baths comprising a curved pipe and a uni 
form flexible heating element movably arranged 
in said pipe, and consisting of a heating con 
ductor and substantially flat insulating elements 
contacting said conductor, said elements being 
spaced from each other and supporting said heat 
ing conductor in Spaced relation to the inråer 
wall of the pipe, the maximum projected area of 
each of said insulating elements in the direc 
tion of the longitudinal axis of Said pipe being 
less than the cross sectional area of the interior. 
of Said pipe on a plane lying normal to said axis. 
and the bearing surfaces between said insulating 
elements and said wall being Substantially fine 
areas of contact. 

4. A heating element as in claim 3, successive 
insulating elements being angularly displaced 
about the axis of the pipe whereby the engaging 
portions of said insulating elements with said 
pipe are in staggered arrangement. 

5. A heating elemerut as in claim 3, said insu 
lators being substantially polygonal in shape but 
having - at least one corner thereof. removed 
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whereby the number of contact points of each in- - 
sulating element is reduced. 

6. A heating element for immersion heating of 
salt baths comprisinig a curved pipe and a uni 
form flexible heating element movably arranged 
in said pipe, said heating elementº consisting 
of at least two heating conductors and substan 
tially flat insulating elements spaced from each 
other for maintaining the heating conductors 
spaced from each other and from said pipe, at 
least one heating conductor passing through each 
of said insulating elements, the maximum pro 
jected area of each of Said in Sulating elements nt 
the direction of the longitudinal axis of said pipe 
being less than the CrOSS-Sectional area of the 

65 

70 

75   



| 0 

5 

20) 

30 

40 

45 

50 

(6) 

70 

75 

4. 
interior of said pipe on a plane lying normal to 
said axis and the bearing surfaces between^ ?aid . 
insulating elements and said wall being sübstan 
tially fine areas of contact. 

7. A heating element for immersion heating of 
salt baths comprising a pipe having a single curve 
therein and being closed at one end, and a uni 
form flexible heating element movably arranged 
in said pipe, said heating element consisting of 
at least two heating conductors and substantially 
flat insulating elements Spaced from each other 
for maintaining the heating conductors Spaced 
from each other and from said pipe, at least one 
heating conductor passing through each of said 
insulating elements, the maximum projected area 
of each of said insulating elements in the direc 
tion of the longitudinal axis of said pipe being 
less than the cross-sectional area, of the interior 
of Said pipe on a plane lying normal to Said arXiS 
and the bearing Surfaces between said insulatinig 
elements and said wall being substantially fine 
areas of contact. M 8. A heating elemient for immersion heating of 
salt baths comprising a curved pipe closed at one 

5 end, and a uniform flexible heating element mov 
ably arranged in said pipe, said heating element 
consisting of at least two heating conductors and 
Substantially flat insulating elements Spaced from 
each other for maintaining the heating con 
ductors spaced from each other and from said . 
pipe, at least one heating cónductor passing 
through each of said insulating elements, said 
insulating elements mounted on said conductors 
extending from the end of the heating conductors 
to a point below the level of a bath in which said 
heating element is - adapted to be immersed, the 
maximum projected area of each of Said insu 
la Ling elements in the direction of the longitudi 
mal axis of said pipe being less than the cross 
sectional area of the interior of Said pipe On a 
plane lying normal to said axis and the bearing 
surfaces between said insulating elements and 
said wall being substantially fine areas of contact. 

9. A heating element for immersion heating of 
salt baths comprising a pipe having a single curve 
therein and being closed at one end, and a uni 
form flexible heating element movably arranged 
in said pipe, said heating element consisting of 
at least two heating conductors and substantially 
flat insulating elements spaced from each other 
for maintålining the heating conductors spaced 
from each other and from Said pipe, and the 
maximum projected area of each of Said in Sul 
lating elements in the direction of the longitudi 
nal axis of said pipe being less than the cross 
sectional area of the interfor of said pipe on a 
plane lying normal to said axis, at least one heat 
ing conductor passing through each of said in 
Sulating elements, and at least one heating con 
ductor passing through a space between an? insu 
lating element and the inner Wall of the pipe. 

i0. A heating element for immersion heating 
of salt baths comprising a curved pipe and a 
uniform flexible heating element movably ar 
ranged in said pipe, said heating element con 
sisting of at least two heating conductors and 
substantially flat insulating elements spaced from 
each other for maintaining the heating conduc 
tors. spaced from each other and from said pipe, 
said insulating elements being polygonal in shape 
with at least one corner removed, and at least 
one heating conductor passing through each of 
said insulating elements, successive insulating 
elements being angularly displaced about the 
akis of the pipe. 
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ill. A heating element for immerSion heating of 

salt baths comprising a curved pipe and a uni 
form filexible heating element movably arrangedi 
in said pipe, said heating element consisting of 
at least two heating conductors and substantially 
flat insulating elements spaced from - each other 
for maintaining the heating conductors spaced 
from each other and from said pipe, the maxi 
mum projected area of each of said insulating 
elements in the direction of the longitudiinal aXiS 
of Saidi pipe being less than the crOSS-Sectional 
area of the interior of Said pipe on a plane lying 
normal to said axis, the bearing surfaces between 
said insulating elements and said wall being sub 
Stantially fine areas of contact, at least one heat 
ing conductor passing through each of Said in 
sulating elements, and a supporting wire pass 
ing through Said insulating elementS. 

12. A heating element for immersion heating 
of salt baths comprising a curved pipe and a uni 
form flexible heating element movably arranged 
in said pipe, said heating element consisting of 
at least two heating conductors and substantially 
flat insulating elements spaced from each other for maintaining the heating conductors spaced 
from each other and from said pipe, the maximum 
projected area of each of said insulating elle 
men?s in the direction of the longitudinal axis 
of said pipe, being less than the cross-sectional 
area of the interior of said pipe om a plane lying 
normal to said axis the bearing Surfaces between 
said insulating elements and said wall being sub 
stantially fine areas of contact, at least one heat 
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ing conductor passing through each of said in 
Sulating elements, said heating conductors being 
adapted to and arranged to terminate in a heat 
ing bath below the surface thereof and said pipe 
to extend above the Surface of the bath, and Sup 
ply leads connected in said pipe with the heating 
conductOrS. 13. A heating element for immersion heating 
of salt baths comprising a curved pipe and a uni 
form flexible heating element movably arranged 
in said pipe, said heating element consisting of 
at least two heating conductors and Substantially 
flat insulating elements Spaced from each other 
for maintaining the heating conductors Spaced 
from each other and from said pipe, said insulat 
ing elements being in substantially point-like 
contact - with the inner wall of Said pipe, and at 
least one heating conductor passing through each 
of saidi insulating elements, said insulating elle 
ments being pointed toward the contact points. 

14. A heating element for immersion heating 
of Sait baths comprising a curved pipe and a ulimi 
form flexible heating element movably arranged 
in said pipe, said heating element consisting of 
at least two heating. conductors and substantially 
fiat insulating elements spaced from each other 
for maintaining the heating conductors Spaced 
from each other and from said pipe, said insu 
lating elements being polygonal in shape with at 
least one corner removed and being in substan 
tially point-like º contact with the inner wall of 
said pipe, and at least one heating conductor pass 
ing through each of said insulating elements, saidi 
insulating elements being provided with cavities 
and pointed toward the contact points, the succes 
sive insulating elements being disposed at equal 
angles about the axis of the pipe. 

15. A heating element for immersion heating 
of Salt baths comprising a curved pipe and a uni 
form flexible heating element movably arranged 
in said pipe, said heating element consisting of 
at least two heating conductors and substantially 
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flat insulating elements spaced from each other 
for maintaining the heating conductors spaced 
from each other and from said pipe, said insulat 
ing elements being in subsaantially point-like 
contact with the inner wall of said pipe, and at 
least one heating conductor passing through each 
of said insulating elements, the successive insu 
lators being disposed at equal angles about the 

axis of the pipe, the Surface of the pipe being 
coated by a material resistant to the corrosive 
action of a melting bath, and said insulating elle 
ments being adapted and arranged to terminate 
in said bath below the surface thereof. 

  


