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UNITED STATES PATENT OFFICE
2,434,016
IMMERSION HEATER F
JACKETS OR
James R. Shields, Pittsburgh, Pa., assignor to-
Blaw-KnoxﬂC,ompany,,, Pittsburgh, Pa., a cor-
poration of New: Jérsey
Application Deceniber 22, 1945; Sérial No. 636,912
6 Claims. (CL 215--42)

This invéntion relates tg an:immersion: heater
and, in particular; to & Heater
Izing the lignid in the bath
jacket, e g, that surrobunding. the bottormn of a
processifig vessel. )

Immiersion hedters nged heretofore irr the batk
of a vapor Heating jacket have generally been of
conventiohal construction, Including g resistance
elément enclosed in 4 Iayer.of insulating matertar
and an suter metailic sheath, Heaters of this
type are subject to sevéral disadvantages. It the
first place, they cannot conveniently be- con«
structed for high voltags; . THey 4156 have & rela-
tively high thermmal ineftls, because of their com-
siderable mass and-the
insulating Iayer. THiS introduces a considerable
lag between changes in the: enefgization of the
heating element and the resulting changes in the
temberature of the exterios surface. The actual
thermal output per tinit of volume, furthermore,
Is relatively limited.

I have inverited a- novel form of imirersion
heater: particularly suited for use ifi the vapor-
heating jacket of 4 processing vessel or the like,
which overcomes the aforementioned objections
and is capable of geriérating vapor at a high rate
when inserted in a jacket Providing a relatively
shalfow bath of limited voluine. In & present
preferred embodiment, my inventiol comprises
an elongated supporting frame having a bare

heating elethent in the fornt-of g strip or ribbon
conductor of suitable resistance strung in banks
between insulating spacers carried o the frame,
The frame. is mounted on 4 closuré member
adapted to be secured to 3 port in the side wall
of the Heating jacket so that the frame extends
Inwardly toward the center thereof. The frame
I8 preferably curved in the horizonta] plane to a
generally “§piral shape, whereby- a plurality of
heaters. may be arranged in ‘cjlo'se*ly“spaced relg-
tlon around the circumférence of the jacket to
provide a high aggregate heat output in a space
having a vertical dimension such that it does not
materially increase the total head ¥66m. réquired
for the installation of the vessel: Heatfng-'cnr;
rent is‘supplied to the Fibbon conductor by terrii-
nal posts extending through the closure and Suit.
ably insulated therefrom, THe insulating $pacety
mounted on the frame in spaced refation there-
along maintain the several loops and banks of the
ribbon .in properly spaced relation. In order to
improve the circulation of th liquid along the
heaters, I provide a conderisaté-collesting shel

suitable-for vapor-
of a vapor heating-

boot” conduetivity of the
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or funnel between the hedters and the bottom of 55

OR VAPOR HEATING
THE LIKE

the- vessel- which- serves to feturn condensate. to-
the inner ends of the heaters, L
_Acomplete understanding of the invention may
le: obtained from the following detailed deserip~
tion and explanation thereof which: refer to the
accompanying: drawings illustrating the.present
preferred embodiment, In the drawings, o

Figure.1-is a central vertical section through-
the lower portion of g brocessing vessel having
a vapor heating jacket therearound equipped with
Immniersion: heaters .of my invention: ,

Figure: 2 is g partial horizontal section taken
alonig the plane of line II—IT of Figure 1;

Pigure 3'is'a plan view of one of the immersion
heaters -removed from the jacket; o

Figure 4 is an elevation of the closure by which
& heéater'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 is a partial section taken along- the
plane of line VI-=VT of Figure 4 showing the
manner: of mounting the terminal box on the
¢losure;

Figure 7 is a transverse section through the
heater takén aleng the plane of line VII—VIT of
Figture 57

Figure 8 is a similar section taken along the
plane of line VIII—VIIT of Figure 3 showirig the
insulating spacers to enlarged scale;

Pigure 9 is 4 side elevation of the inner end
of the heater; ahd

Figure 10is an end view thereof, the Insulating
spacers beitig’ omitted,

Referriig now in detail to the drawings and,
for the present, to Figures 1 and 2 particularly,
& processing vessel 10 has a vapor heating jacket
H surrounding the bottom and lower portion
thereof and adapted to contain vaporizable liquid
to a level i the ridgighborhood of the chain line
{2, The vessel 10 has s bottom discharge port 13
adapted to be closed by 5 suitable valve (not
shown). The jacket [1 has g central passage 14
in’ alinement with the port 13. The side wall of
the jacket 1+ has 3 plurality of circurhférentially
spaced ports 15 having their centers substantially
In & comimon horizontal plane intermediate the
bottom of the vessel (0 and the bottom of the
jacket. Necks 16 extend outwardly from the
ports 15. These may be simply pieces of pipe of
suitable length welded in the ports and having a
coupling flange on' the outer end. As shown in
Figure 2, tHé nécks 1§ are disposed at-an-obliqué
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angle to the radii of the jacket through the cen-
ters of the ports. A heater indicated generally
at 11 is inserted through each neck 6. The
heaters may be straight but are preferably curved
in the horizontal plane to the general form of
g spiral and terminate at points spaced from the
passage 14. A collecting shell or funnel {8 is
supported in the jacket 11 between the heater
{1 and the bottom of the vessel 10 by radial
plates 19. The shell has a central opening 20,
the edge of which is spaced from the wall of the
passage (4. 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 I1.

The details of construction of the heaters 17
are shown in Figures 3 through 10. Each heater
comprises a frame including side bars 2{ secured
to a closure 22 in the
be bolted to the coupling flange on the neck I8.
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 2{ 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 971 extend. The rods 25
and 21 when assembled in interlocking relation
constitute a grid. The intermediate rods 27 ex-
tend through holes in the bars 9{. This positions
the grids longitudinally of the bars. The top and
pbottom 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 27’
at the ends of the rods 27.

A ribbon or strip conductor 30 is wound in
lengthwise 100Ds, 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 39 in back and forth loops.
TFor this purpose, the uppermost rods 271 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 final 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 flange 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 posts. which are
threaded to receive them. Split insulated bush-
ings 36 surround the posts between the flange 33
and the spools 34 and 35. Insulating rings 31
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post is fixed in position on the closure 22 by a
clamping block 33 secured thereto by studs 39,
The closure and blocks are suitably recessed to
accommodate the flange 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 317, and bsetween 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

- avoid obscuring the showing of the manner of
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attachment of the strip to the post in
view.

A cylindrical terminal box 40 is secured to the
closure 22 by studs 41.. 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 24, A tapped hole 45 is provided at the
bottom of the box for the connection of a con-
duit through which stitable 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, filed
March 23, 1946.

Tt 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 he 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
jnstalled 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.

Tach heater is a separate and independent unit
5o 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

the plan

are disposed on both sides of the flange 33. Bach 75 so thin as to render it liable to breakage, Con-
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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
coefficient 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 cylindrical jacket
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 3 cylindrical jacket
surrounding the bottom of g vessel, said jacket
being adapted to contain g vaporizable liquid and
having ports in the side wall thereof and a central
bassage 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 bassage, 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 adapteq
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to be inserted through g port .in 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 defined by claim 3 character-
ized by said conductor being a strip disposed on
edge and including vertically spaced banks of
loops providing vertical bassages 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 g generally spiral conformation,

6. Liquid-heating meang for a cylindrieal
jacket surrounding the bottom of a vessel and
adapted-to 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
from’ 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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