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2,39¢,578

APPARATUS FOR HEATING AND MELTING
MATERIALS

George P. Kitlel, West New York, and Paud
Wollner, Weehawken, N. J., assignors, by mesne
assignments, to Aercil Preducts Company, West
New York, N, J., an uninccerporated asscciation

Application QOclober 25, 1944, Serial No. 569,322
(CL 126—343.5)

3 Claims.

This inveniion is for a device for heating and
meliing materials and particularly those of low
heat conductivity and high .sensitivity to over-
heailng and while not necessarily restricted
thereto, the present invention is especially di-
vected fo a device or apparatus which is ideally
adapted for heating such materials or thermo-
plasiic substances as critical waxes, ethylcellu-
iose siripping compounds or other equivalent
materials known as “plastic skin” now being used
Zor covering and protecting various articles or
for other industrial compounds requiring com-
plete and uniform heat distribution throughout
the melt under close temperature control.

In actual practice, it has been observed that
plastic stripping compounds or other equivalent
substances of this character, due to their pecu-
liar physical properties, cannot be handled by
the previously known types.of heating equip-
ment heretofore employed for the usual wax dip-
ping processes due to the fact that such com-
pounds and substances possess little or no heat
conductivity and are almost complete heat insu-
lators, while said substances disclose a marked
tendency toward phase separation at varying
temperatures, in addition to exuding oil at some
temperatures and when improperly heated are
- prone to degrade rapidly if standard heating and
melting equipment is utilized. .

In order to overcome the deficiencies of the
usual equipment, the present invention compre-
hends an improved so-called indirect heating
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device or apparatus which is so constructed and-

arranged as to heat, melt and maintain the sub-

stance being treated at a substantially uniform -

temperature within very narrow and restricted
limits so as to safeguard the melt from the dan-
ger of overheating or contact with “hot spots” on
the walls of the heating receptacle, while insur-

ing the maintenance of the melt at or above the

required temperature to provide the proper plas-
ticity and consistency thereof.

More particularly, the invention resides in an
indirect, type heating device employing an inner
receptacle or vat for receiving the material to he
" heated and melted and an outer receptacle or
tank defining a chamber surrounding the vat and
containing a fluid heat transfer medium such as
a heating oil of high fire point fogether with im-
mersion heating elements located within the
chamber for heating and maintaining the heat
fransfer medium at the desired temperature to
melt and maintain the contents of the vat at the
desired heat or consistency or in the required

piastic or other condition while avoiding both
over and under heating thereof.

As a further feature, the invention contem-
plates in an indirect type heating device of the
indicated character, means for effecting constant
circulation of the heat transfer medium with
reference to the outer surfaces and through the
contents of the vat by means of circulation tubes
leading therethrough, together  -with means for

- agltating the melt to insure uniform heat appli~

cation to all portions of the contenis of the vat,
thereby aveiding separation of the various com-
ponents of a melt consisting of 2 compound,
The invention further embodies in g heating
device or apparstus of the character set forth,
a vat which is so constructed and arranged as to
render the same useful both for heating and
melting the  material while keeping the solid
phase isolated from a portion of the vat which
is utilized for the dipping of parts-in the melt.
With these and other objectives in view, the
invention is set forth in greater detail in the fol-
lowing specification, particularly pointed out in
the appended claims and iuustra.ted in the ac-

5 companying drawings, in which:

Fig. 1 is a vertical longitudinal sectional view
through a heating device or apparatus construct-
ed in accordance with the invention.

Fig. 2 is a top plan view thereof with the vat
cover removed and with a portion of the vat
broken away to disclose the underlying struc-
ture.

Fig. 3 is an enlarged detail view of the piping
system for effecting the forced circulation of the
exchange medium and the melt agitation.

Fig. 4 is an end view of the device or apparatus

as viewed from one end thereof.
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Fig. b is a vertical transverse sectional view
taken approximately on the line 5—5 of Fig. 2.

Referring to the drawings by characters of
reference, ‘A designates generally an outer con-
tainer member or tank including a bottom wall
18, side walls i and end walls {2 which are
formed of spaced inner and outer shells between
which suitable heat insulation material is inter-
posed to retain the heat within the tank and pre-

- vent undue dissipation thereof. The oufer con-

tainer or tank A may be supported in any desired
manner to render the same portable, such as by
the skids {3, while handle members (4 are pro-
vided at the opposite ends so that the device may
be conveniently handled when moving the same.
The upper end of the tank is open except for a
portion of its length adjacent one end wall 12
thereof which 1is covered by a removable top sec~




tion i5 having an upstending fubuler neck i6
provided with a removable clesure cap 17 having
o depending gage rod (€ for & purpose to be
herelnafter explained. S ) -

An inner receptacle member or vab B is provid-
ed consisting of & substantially v -shaped bottom
wall 28, upwardiy divergent opposite side walls
21, g vertical end wall 22 snd an upstanding di-
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vergent opposite end wall 28, with an outwardly .

directed marginal fenge 24 &t the upper edges of
the side and end walls, The inner receptecle or
vat B is suppf)rted' within the outer receptacle or
tank A by the seating of the marginal flange
upon and its securement to the upper edges of
the side and end walls {{ and 2 and the top
gection 13 of said tank, so that the vat depends
therefrom into the tank with the bottom and side
walls of said vat and tank members spaced from
each other to define therebetween a chamber 25
contgining a fuid heat exchange medium C.
.. The said heat exchange medium is preferably a
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liquid such as a heating oil having a high fire

point of approximately 700 degrees Fahrenheit,
the level of which is maintained well up near the
upper portion of the vat and which level is indi-
cated on the gage rod 18, it being understood that
the heat exchange medium is infroduced into the
chamber 25 through the filling neck |6 when the
cap I1is removed. -

" The vat B is provided with one or more trans-
verse and one or more longitudinal tubes 30

30

and 31 which respectively open through the side .

walls 2! and the end walls 22 and 23 o provide
passageways for the heat exchange medium ex-
tending through the confines of the vat from the
portions of the chamber 2§ lying on opposite
sides thereof so that the heat units of said ex-
change medium C are transferred not only to
the portions of the contents of the vat or the
melt adjacent to the bottom and side walls .of
said vat but throughout the central portion

thereof to provide for a more uniform heat ap- .

plication, )

In order o provide for an inherert or natural
flow or circulation of the fluid heat exchange
medium or heating oil C through the longitu-
dinal tubes 3, said tubes are disposed at an in-
clination and are pitched upwardly from their
juncture with the wall 23 to their juncture with
the wali 22 of the vat B. For the purpose of aug-
menting or supplementing this inherent or nat-
ural flow or circulation, means is provided for
effecting an induced flow or circulation, which
means, as disclosed, is in the form of a pipe 32
jocated within the chamber 25 and extending lon-
gitudinally of the tank A adjscent to the bottom
wall 10 thereof below the vat B. 'The pipe 32 is
formed with a multiplicity of perforations 33 ar-
ranged longifudinally - and circumferentially
thereof, one end being provided with a cap 34
and the opposite end thereof protruding through
one of the end walls 12 of the tank A. The pro-
truding end of the pipe 82 is connected to and
communicates with an outwardly closing, in-
wardly opening check valve 35, which valve in
turn is connected to and communicates with a
fluid pressure feed conduit 38 which fiuid pres-
sure is preferably air under pressure admitted to

.the conduit through a nipple 37 having a small
orifice providing for a constant pressure. The
nipple 37 is connected to and ecommunicates with
the outlet of & cut-off valve 38 which is connected
to and communicates with one of the outlets of
a T-fitting 39 connected to and communicating
with 2 pipe 40 leading from g pressure regulator
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‘84 communicating with en alr supply line 42.

The other outlet of the T-Atting 29 ig connecled
to and communicates with a cut-off valve 43 the
outlet of which is connected by & suitable conduit
88 to an agitator pipe 45 extending through the
end wall 22 of the vat and extending longitudi-
nally of and within the vat adjacent the medial
portion of the bottom wall 28 thereof. The free
end of the pipe 456 is closed by & cap 46 and said

‘pipe 1s provided with longitudinally and circum-

ferentially spaced perforations 47,

The heat exchange medium C is heated by
means of electric immersion heaters 88, two of
which are illustrated extending inwardly through

" the opposite end walls 12 of the tank A and dis-

posed . in laterally spaced parailel relation adja-
cent the bottom of the tank and on opposite sides
of the circulation pipe 32. The temperature of
the heat exchange medium is regulatéd by con-
trolling the immersion heaters 50 by thermostat
means 51 regulated by bulbs 52 supported with-
in the tank on brackets 53 with tubes 54 leading
therefrom to the ttermostat means 5f. The vat
is preferably provired with a removable insulated
cover 55 while the tank A is formed with an out-
let valve 56 for draining the heat exchange me-
dium therefrom when desired.

The compound or material D which is melted
within the vat B is preferably handled in a solid
or block form as indicated at E and in order to
utilize a portion of the vat for dipping articles
to be coated while isolating the blocks E which
are added during the dipping process, means is
provided which consists of a foraminated parti-
tion 60 removably supported transversely of the
vat adjacent the end wall 22 in vertical channel
shaped guides 61, Preferably a plurality of pairs
of guides 61 are provided on the opposite side
walls 21 of the vat to permit of the positioning
of the partition 60 at relatively different selected
distances from the end wall 22, _

In use and operation the heat exchange medi-
um in the tank or outer container A is heated and
circulated through the tubes 31 by the natural
tendency of the heated oil to ascend through the
inclined tubes and by a forced circulation caused
by the compressed air bubbling upwardiy through
the oil, the greater proportion of the bubbling
effect occurring in that portion of the tank cham-
ber 25 located between the end wall 12 of the
tank and the end wall 22 ofthe vat. This cre-
ates an induction at the higher ends of the
pitched longitudinal tubes 31 to augment or sup-
plement the natural flow of the oil through the
tubes. The melted compound D in the vat B is
therefore heated by the conduction of the heat
units from the exchange medium C through the
bottom, side and end walls 20, 21, 22 and 23 and
by conduction through the tubes 20 and 31 so.
that the heat is thus applied to the inner por-
tions of the melt as well as the outer portions
thereof, In order to insure even or more uniform
application of the heat, the melt is agitated and

“therefore circulated or kept in motion by the in-

troduction of compressed air thereinto adjacent
the bottem of the vat through the circulation pipe
45. Due to the indirect type of heating employed,
it is apparent that overheating or burning is pre--
vented as there are no “hot spots” with which the
melt can directly contact and the uniformity of
heat application prevenis phase separation, the

‘exuding of oil or degrading of the melt. The con.

struction of the vat with the foraminated parti-
tion 60 permits the heating and melting of the
compound and the dipping process to be accom-
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plished in one device or apparatus thus conserving
space by eliminating the previous practice of
heating and melting the compound in one recep-
tacle and then pouring the same when melted
into another receptacle for accomplishing the
dipping process. The close control of the tem-

perature by the thermostatically regulated im-.

mersion heaters permits of uniform heat appli-
cation and maintenance well within the narrow
limits required which in many instances have
been specified as between 350 and 375 degrees
Fahrenheit. IPurthermore the insulation of the
tank and the removable cover speeds the initial
heating and reduces the heat loss when the cur-
rent is shut off to the immersion heaters during
non-operating hours and in an actual test run,
the melt loss of heat averaged only aboul ten
degrees per hour with all current shut off through
an over night stoppage of the dipping process.
With the thermostats set very low, the contents
of the vat B may be kept in a semi-molten con-
dition so that the device can be ready for oper-
ation after slightly over an hour of pre-heating
on the following day. It should alsc be noted
that by leading s portion of the conduit 44
through the chamber 25 and through the hot oil
C, the compressed air entering the agitator pipe
45 is preheated to prevent chilling of the melt.

As shown, the removable top section {5 is de-
tachably secured in place by screws 8§35 so that it
is normally affixed to the outer receptacie or tank
A but may be removed for gaining access to the
tank for facilitating the making of repairs or ad-
justments. The inner receptacle or vat B is also
rendered removable and replaceable by securing
the flange 24 thereof to the upper edge of the
tank A and to the top section 15 by screws €6.

What is claimed is:

1. In a heating apparatus for melting materials
of low heat conductivity, an outer tank member
open at the top, an inner vat member open at the

top and supported at its upper edge from the up-

per edge portion of the tank member with the

walls of the vat member spaced from the walls of
the tank member to define a chamber containing
a heat exchange medium disposed in surrounding
_ relation to the bottom and side walls of the vat
member, transverse and longitudinal tubes lo-
cated within and extending through the opposite
side and end walls of the vat member and in com-
munication with said chamber at the opposite
sides and ends of the vat member to permit of
the passage of the heat exchange medium there-
through, sald longitudinal tubes being inclined to
promote natural circulation of the medium,
means extending into said chamber for eflecting
forced circulatior: of the heat exchange medium
in sald chamber and through said tubes, and
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means extending into said vat below said tubes
for agitating the contents thereof during the
heating and melting of the same so as to main-
tain uniform application of the heat to all por-
tions of the contents of the vat member.

2. In a heating apparatus for melting mate-
rials of low heat conductivity, an outer tank mem-
ber, an inner vat member supported within the
tank member with the walls of said vat spaced
from the walls of the tank to define a closed
chamber containing a heat exchange liquid sur-
rounding the bottom and sides of the vat, trans-
verse and longitudinal circulation tubes extend-
ing through the vat respectively between the op-
posite side and end walls thereof so as to define
passageways closed to the vat and leading there-
through and having communication at their op-
posite ends with the portions of the chamber ly-
ing on the opposite sides and the opposite ends
of the vat for conveying the heat exchange liq-
uid therethirough, one set of said circulation tubes
being disposed at an inclination to promote nat-
ural circulation of the heat exchange liquid there-
through, a perforated pipe section arranged with-
in the lower portion of the vat below said circu-
lation tubes and a perforated pipe section ar-
ranged in the lower portion of the tank adapted
for admitting a fluid under pressure into the vat
and tank for effecting circulation of the heat ex-
change liquid in the tank and agitation of the
material in the vat so as to prevent overheating
of said material.

3. In a heating apparatus for melting materials
of low heat conductivity, an outer tank member,
an inner vat member supported within the tank
member with the walls of said vat spaced from
the walls of the tank to define a closed chamber
containing a heat exchange liquid surrounding
the bottom and sides of the vat, transverse and
longitudinal circulation tubes extending through
the vat respectively between the opposite side and
end walls thereof so as to deflne passageways
closed to the vat and leading therethrough and

- having communication at their opposite ends with
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the portions of the ch.mber lying on the oppo-
site sides and the opposite ends of the vat for
conveying the heat exchange liquid therethrough,
a foraminated partition arranged within the vat
above said longitudinal eirculation tubes extend-
ing laterally across the vat and spaced from the
ends thereof to subdivide the vat into compart-
ments through which the melted material may
flow and providing one compartment for the dip-
ping of articles to be coated and the other for re-
ceiving and retaining above said longitudinal cir-
culation tubes solid material to be melted.

-GEORGE P. KITTEL.
PAUL WOLLNER.




