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UNITED‘ S; OFFICE 
'2’,434-,o1t~ 

mum-eras HEATER F 
JACKETS 0R 

James-lit; ‘ea-‘alas, eihsburlgnr 15a, neat; to 
Blaw-KnoxnQompany” Pittsburgh, Pa., a cor 
notation of New: Jersey 

Appliéati’on- Decanter 22, 1945,.scnar No. ‘636,912: 

6 Claims. (01. 21544)‘; 

This invention‘ relates ‘to an - immersion-S heater 
and; iii-‘particular; to a-‘lieatei' 
izin‘gr the liquid. in the bath 
jacket, e. g; that surrbundin‘githé bottom of a 
processing vessel. ‘ 

Immersion heaters used. heretofore in the bath 
of a vapor lieatirig'jfa'ckethave'gen'erally been. of 
conventional construction‘, including a‘resistance 
element enclosed in alayerof insulating material 
and an outer inetailic sheath.- Heatersoi this 
type are subject'toisevéral disadvantages; Ifi'?h'e 
?rst place, they cannot conveniently be cone 
structecl tor highivoltage; " ' ‘ ' " 

tively h thermal inertia because of‘their con 
siderable‘mass andthe poor" conductivity orfthe' 
in's'lll'l‘a'itl?g layer; THiS? introduces 8}- (ibiflsldéi‘able 
lag? between changes in‘ the:- e-nerrgi‘zation of the 
heating elementa-nd' the resulting changes in the“ 
temperature of the exterior‘ surface The actual 
thermal output per unit'o‘f volume, furthermore, 
is relatively limited; 
I have invented a‘ novel form of" immersion 

he‘a-ter' particularly suited for use in the vapor‘ 
heating‘ jacket of a processing‘ vessel or the ‘like,’ 
which overcomes the aforementioned objections" 
and is capable ofgenerating vapor at a high rate 
when inserted in a jacket providing- a relatively 
shallow bath of limited volume. In a present 
preferred- embodiment; my; invention comprises 
an elongated supporting, frame having a bare 
heating element in the formof a strip or ribbon 
conductor ofsuitable resistance strung. in banks 
between insulating spacers carried on the ‘frame. 
The frame is _mounted on, a closure member 
adapted'to be securedto a port in the side wall 
of the heating jacket so thatlthe frame extends 
inwardly toward the'jcenter‘ thereof. The frame 
is preferably curved in the, horizontal plane to a 
generally spiral: shape, whereby'a Dluralityof 
heaters. may be arranged in nosenspacea r‘ela}~ 
tlon around the circumference of the jacket to 
provide a highlaggregate heat output in aspa'c‘e 
having a vertical dimension such that it does not 
materially increase- the total head required 
for the installation of?he' ilés's'e'li Heating-"Gill"e 
rent is vvsup'p'lied'to the ribbon conductor‘ b'y termi 
nal posts ‘extemiin'gv throughthe closure and suit 
ab'lyjinsulated therefrom._ ‘The insulating spacers 
mounted on the frame in spaced relation there} 
‘along maintain the several loopsand'hanksofthe 
ribbon properly-spacedrelation; In order to 
improveth'e circulation of th liquidfalong'the 
heaters,‘ 1' Y provide, a . clon‘de‘rli“ e-cd?'é‘ciiiisi 8' ‘ 

suitable for Vapor: 
of a vapor‘ heating“ 
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the vesselrwhich serves to‘ return condensate to 
the l-nnerends Dime-heaters v .. . 

‘I A'ooniplete understanding of theinvention may 
be, obtained from the following detailed descrip 
tion and explanation thereof which refer to the 
aoo'om'panyingv drawings _ illustrating the . present 
preferred embodiment. In‘ the drawings, 
Figure-1 is a‘cventral 

the'lowei-j portion of a processing vessel having 
a vapor heating jacket therearound equipped with 
immersion? heaters ,ofv my invention; 7 
Figure? is a partial horizontal section taken 

along the plane of ‘line II,—II of Figure 1; my 
Figure- 3‘is a plan view, of one of the immersion 

heaters'removed'irom the jacket: I , 

Figure 4 is an elevationv of- the closure by which 
a heater is mounted in the jacket; 
Figure 5 is a vertical section through the‘ 

closure taken along the plane of line V—-V of 
Figure 3;- with parts in elevation, and including 
a removable terminal box; 
Figure 6 isa partial section taken along the‘ 

plane of line‘ VI-'--VI of Figure 4 showing the 
manner of mounting the terminal box on the‘ 
closure; 
Figure 7 is a transverse’ section through the 

heater taken alongthe plane ‘of line VII-VII of 
Figure 5;‘ 

Figure 8'is a similar section taken along the 
plane of “line VIIL-VIII of Figure 3 showing the 
insulating' spacers to enlarged scale; 

Figure 9' is a side elevation of the inner'end 
of the heater‘; and 
Figure 10' is an end View‘ thereof, the insulating 

spacers beingv omitted.‘ 
Reierring now in detail to the drawings and, 

for the present, to Figures 1 and 2 particularly, 
a‘ processing vessel ill has a vapor‘ heating jacket 
ll ‘surrounding the bottom and lower portion 
thereof and adapte'dto contain vaporizable liquid 
to a level in the neighborhood of the chain line 
i2‘; The vessel H) has a bottom discharge port 13 
adapted to be closed by a suitable valve (not 
shown); The jacket H has a central passage l4 
in'v'alinement with the l3‘; The side wall of 
the jacket ll has a plurality of circumferentially 
spaced ports '5' having their centers substantially 
in a common‘ horizontal plane intermediate the 
bottom ofv the vessel Ill and the bottom of the 
jacket. Necks 16- extend outwardly from the 
ports l5. Thesemay be‘ simply pieces oi pipe of 
suitabl'eilength welded in the ports andhavlng a 
coupling’ hang, on‘ theo'uter'en'd. As'showrl in 
Figure‘ '2‘, the‘ necks l6‘ are" disposed atan' oblique 

vertical section through 
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angle to the radii of the jacket through the cen 
ters of the ports. A heater indicated generally 
at I1 is inserted through each neck 16. The 
heaters may be straight but are preferably curved 
in the horizontal plane to the general form of 
a spiral and terminate at points spaced from the 
passage 14. A collecting shell or funnel I8 is 
supported in the jacket 11 between the heater 
[1 and the bottom of the vessel 10 by radial 
plates [9. ‘The shell has a central opening 20, 
the edge of which is spaced from the wall of the 
passage 14. The funnel thus serves to collect 
condensate dropping from the outer surface of 
the vessel 10 and deliver it adjacent the inner 
ends of the heaters 11. 
The details of construction of the heaters 11 

are shown in Figures 3 through 10. Each heater 
comprises a frame including side bars 21 secured 
to a closure 22 in 
be bolted to the coupling ?ange on the neck IS. 
The bars are secured together at their inner 
ends by through bolts 23 having spacer sleeves 
24 thereon. Insulating spacers 25 are carried by 
the bars ii in spaced relation therealong. As 
shown in Figure 8, the spacers include vertical 
rods 26 of oval shape in section disposed side-by 
side and having holes spaced therealong through 
which transverse rods 21 extend. The rods 25 
and 21 when assembled in interlocking relation 
constitute a grid. The intermediate rods 21 ex— 
tend through holes in the bars 2|. This positions 
the grids longitudinally of the bars. The top and 
bottom rods 21 are retained by straps 28. The 
straps are secured to the bars by bolts 29 and 
have their ends bent over to enter notches 21’ 
at the ends of the rods 21'. 
A ribbon or strip conductor 30 is wound in 

lengthwise loops, back and forth longitudinally of 
the frame and in three vertically spaced banks, 
the adjacent loops being spaced apart by the 
vertical rods 26 and the several banks by the 
horizontal rods 21. The conductor is bare and 
constitutes the resistance element of the heater. 
It is composed of a metal having suitable resist 
ance and durability such as the well known 
nickel-chromium alloy. Each bank of loops is 
actually formed by a separate piece of conductor 
strip, the adjacent ends of the several strips being 
connected in series by vertical lengths of strip 
31. The construction of the spacers 25 described 
above facilitates the winding of the several strips 
forming the conductor 30 in back and forth loops. 
For this purpose, the uppermost rods 21 of the 
spacers are removed and the strip which is to 
form the intermediate bank of loops is laid in 
the spaces between the rods 26. The uppermost 
rods 21 are then replaced and the next lower 
rods 21 are removed. The intermediate bank is 
then pushed downwardly to its ?nal position and 
the rods 21 thereabove replaced. Thereafter the 
uppermost bank is wound in the same way. The 
heater is then turned over and the lowermost 
bank is similarly wound. 
The outer ends of the conductor strips forming 

the top and bottom banks of-loops are connected 
to vertically spaced terminal posts 32 extending 
through the closure 22. Each terminal post 32 
has an integral ?ange 33 intermediate its ends 
and spools 34 and 35 adjacent the opposite ends 
adapted to cooperate with clamping nuts turned 
on the extreme ends of the postsrwhich are 
threaded to receive them. Split insulated bush 
ings 36 surround the posts between the ?ange 33 
and the spools 34 and 35. Insulating rings 31 

10 

15' 

4 
post is ?xed in position on the closure 22 by a 
clamping block 38 secured thereto by studs 39. 
The closure and blocks are suitably recessed to 
accommodate the ?ange 33 and rings 31. Sealing 
gaskets are disposed between the closure 22 and 
the inner ring 31, between the blocks 38 and the 
outer ‘ring 31,‘ and between the'flange 33 and the 
two rings on opposite sides thereof to prevent 
leakage of the heating vapor. The two terminal 
posts 32 are in vertical alinement and the ends 
of the conductor strips connected thereto are 
bent and twisted slightly as shown in Figure 3 to 
make contact therewith. In Figure 3, the end of 
the conductor strip forming the bottom bank of 
loops is broken off short of the terminal post to 
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attachment of the strip to the post 
view. 
A cylindrical terminal box 40 is secured to the 

closure 22 by studs 4|.~ The outer face of the 
closure has a circular groove 42 adapted to accom 
modate the inner edge of the box. A cover 43 is 
removably secured to the outer end of the box 
by studs 64. A tapped hole 45 is provided at the 
bottom of the box for the connection of a con 
duit through which suitable electrical conductors 
extend to the outer ends of the posts 32. 
The terminal posts 32 and the insulating 

spacers 25 are also disclosed and claimed in the 
copending application of Herbert L. Barnebey for 
Electric immersion heater, Serial No. 656,570, ?led 
March 23, 1946. 

It will be apparent from the foregoing that my 
invention provides an electric heater particularly 
suited for installation in vapor heating jackets, 
having numerous advantages over heaters avail 
able for this purpose heretofore. Since the rib 
bon conductor which serves as the resistance 
heating element is bare, the liquid to be heated 
is subject to direct contact therewith. It is thus 
possible for the heating element to generate 
vapor at a rapid rate. Since the conductor strip 
is continuous and of uniform cross section, heat 
is generated at the same rate throughout all 
portions thereof. Rapid and vigorous circulation 
of the liquid being heated is assured by the dis 
position of the conductor strips on edge defining 
vertical passages therebetween. A high heating 
rate may thus be obtained without causing de 
composition of the liquid, usually an organic 
compound. This makes it possible to use a higher 
value of watts input per unit area of heating 
resistor exposed to contact with the liquid than 
in heaters of known types. 
The spiral curvature of the heaters in the 

horizontal plane renders them well adapted to be 
disposed in clustered arrangement about the cen 
tral discharge passage through the jacket. A 
single design of heater, furthermore, may be 
installed in different patterns in jackets having 
different dimensions and overall numbers of 
heaters. ' 

The condensate collecting shell aids in main 
taining circulation of the liquid from the center 
of the jacket toward the exterior after it has been 
condensed on the outer surface of the vessel. 
Each heater is a separate and independent unit 

so that it can be removed for inspection or repair 
without disturbing the others. The arrangement 
of the resistance element in long loops and in 
banks makes it possible to design the heater for a 
high capacity. The total length of the heating 
element, furthermore, is such that it may be de 
signed for high voltages without making the strip 

in the plan 

are disposed on both sides of the ?ange 33. Each 75 so thin as to render it name to breakage_ com 
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siderable economy in the cost of the necessary 
switch gear is obtained by designing the heaters 
for higher voltages, thereby reducing the magni 
tude of the current to be interrupted. The alloy 
of which the conductor ribbon is composed has a 
coei?cient of thermal expansion of the same order 
as the side bars of the supporting frame so that 
there is little or no sagging Or stretching of the 
conductor loops on heating and cooling. Since 
the bars and conductor loops are immersed in the 
liquid bath, they are maintained at substantially 
the same temperature. 
Although I have illustrated and described a 

preferred embodiment of my invention, it will be 
recognized that changes in the structural details 
and arrangement may be made without departing 
from the spirit of the invention or the scope of 
the appended claims. 

I claim: 
1. Liquid-heating means for a cylindrical jacket 
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20 
surrounding the bottom of a vessel and adapted 
to contain vaporizable liquid and having ports in 
the side Wall thereof, comprising immersion heat 
ers extending into the ports and terminating at 
points spaced from the center of the jacket, said 
heaters being disposed substantially in a common 
horizontal plane spaced below the bottom of the 
vessel, and a funnel between the bottom of the 
vessel and said plane adapted to collect conden 
sate falling from the bottom of the vessel and de 
liver it adjacent the inner ends of the heaters. 

2. Liquid-heating means for a cylindrical jacket 
surrounding the bottom of a vessel, said jacket 
being adapted to contain a vaporizable liquid and 
having ports in the side wall thereof and a central 
passage for the discharge of the vessel’s contents, 
said means comprising immersion heaters extend 
ing into said ports below the bottom of the vessel 
and terminating adjacent said passage, and a 
condensate-collecting pan between the heaters 
and the bottom of the vessel, the pan having a 
central opening the edge of which is spaced from 
said passage. 

3. A heater for a vapor heating jacket com 
prising an elongated supporting frame adapted 
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to be inserted through a portrin the jacket, a 
closure for the port on which the frame is 
mounted, insulating spacers carried on said frame 
and a bare resistance-heating conductor thread 
ed between said spacers in loops extending back 
and forth longitudinally of said frame. 

4. A heater as de?ned by claim 3 character 
ized by said conductor being a strip disposed on 
edge and including vertically spaced banks of 
loops providing vertical passages between loops 
for the liquid being heated. 

5. An immersion heater for insertion through 
a port in the side wall of a heating jacket adapt 
ed to contain vaporizable liquid comprising a 
closure for said port, an elongated frame extend 
ing into the jacket from said closure, and an elec 
trical-resistance heating element wound on said 
frame, said frame being curved in the horizontal 
plane and having a generally spiral conformation. 

6. Liquid-heating means for a cylindrical 
jacket surrounding the bottom of a vessel and 
adaptedto contain vaporizable liquid and having 
ports in the side wall thereof comprising an ex 
ternal neck for each port extending at an oblique 
angle to the radius through the port, a closure 
secured to the neck. a frame extending inwardly 
fromv the closure and an electrical-resistance 
heating element strung on said frame, said frame 
curving spirally in the horizontal plane and ter 
minating at a point spaced from the center of the 
jacket. 

JAMES R. SHIELDS. 
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