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HEATED comzr 

INTRODUCTION 

Heated godets and rollers have been used already for many 
years in the textile industry. After the introduction of 
synthetic ?bers they have been used preferably on textile 
machines in which such ?laments, for example of polyamide 
or polyester, are subjected to a heat treatment, as, for exam 
ple, in the stretching or texturizing. In the processing of 
synthetic threads and ?lm bands, however, there frequently 
arises the requirement of maintaining very exact processing 
temperatures and very narrow temperature ranges. There are 
still, however, certain di?iculties in keeping uniform the sur 
face or mantle temperatures over the entire width of the godet 
or roller. It is often found that even though the middle section 
of the godet has the desired temperature, the border or end 
zones lie below the desired or permissible temperature range. 
Even if it is possible, through suitable distribution of the heat 
ing power supplied in a certain operating state, to achieve a 
uniform temperature pro?le, this may change under other cir 
cumstances-—for example, at other godet speeds or with other 
polymer material. Thus, for example, a ?lament running cold 
onto a heating godet and winding therearound a number of 
times can distort signi?cantly the originally uniform tempera 
ture profile. The thread, initially cold relative to the godet, 
draws much heat energy from the'godet in the vicinity of the 
run-on point. As filament becomes warmer as it progresses 
spirally over the godet, it withdraws less and less heat from the 
godet surface. Even slight temperature differences make 
themselves noticeable at least in quality reductions which ex 
press themselves, for example, in the differing dyeability of the 
?nished product. In order to comply with the requirements of 
practical use for uniform surface temperature of the godets or 
rollers, there have already been tried out the most diverse 
heating systems, such as, for example,lelectric resistance and 
inductive heating systems. There are also known heated 
godets in which a vapor or liquid medium is supplied exter 
nally over stuf?ng boxes or slide ring packings to the rotating 
roller or godet. The cost of manufacture of the latter godets, 
however, is high and their reliability in operation is low. 

In German Utility Model Pat. No. 1,964,320 there is 
described an electrically heated roller which is constructed as 
a hollow body partially ?lled with liquid. The liquid is heated 
and then, in turn, the heat is transmitted uniformly to the wall 
of the roller. This functions, however, only when there occurs 
a relative movement between roller and liquid, i.e., at turning 
speeds at which the centrifugal forces are not so great that a 
closed liquid ring is formed ‘by centrifugal force at the 
periphery. In the last case the liquid, which is a relatively poor 
heat conductor, acts like an insulating ring on the inside of the 
roller shell. It must be assumed that the liquid layer has suf? 
cient depth so that the heating element is in direct contact 
with liquid itself. Otherwise the ef?ciency would be still less. 
The problem, namely the equalization of the godet surface 
temperature at high rotation speeds such as those at which the 
centrifugal acceleration is considerably greater than the earth 
gravitational acceleration, cannot be satisfactorily solved with - 
such an apparatus. 

Underlying the invention, therefore, is the problem of heat 
ing the godet or roller in such a way that even at high speeds, 
to every place on the outer, cylindrical surface-regardless of 
the amount of heat led off to the atmosphere or to the ?lament 
or foil to be heated-in each case such a quantum of heat is 
supplied automatically in a manner wherein the temperature 
of said surface remains virtually constant and substantially 
uniform. 

DESCRIPTION OF THE INVENTION 

According to the present invention, the godet or roller 
cylindrical shell is double-walled cylinder with an annular hol 
low space between these walls. It is hermetically sealed to 
retain the liquid and its vapors. The inside face of the outer 
shell wall has projections extending radially inward into the 
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2 
vapor space and/or the outer face of the inner shell wall has 
projections extending radially outward, the radially outer ends 
of which are immersed in the liquid layer lying annularly by 
virtue of centrifugal force on the inside face of the outer shell 
wall. This construction of the godet or roller makes possible or 
favors the course of certain physical processes described 
further below, which positively bring about the uniform tem 
perature distribution on the outer surface of the godet or 
roller. It is possible, therefore, to speak of an automatic regu 
lation of the heat flux at every place on the cylindrical surface 
of the godet, in which connection it may be mentioned that 
this regulation has nothing to do with the regulation of the 
temperature level as such. 7 

With observance of the prescribed features, the system can 
be constructed in various embodiments wherein a part or all of 
the projections extend substantially axially parallel or approxi 
mately axially parallel and have one or more interruptions or 
spaces serving as ?uid passages in peripheral direction and/or 
part or all of the projections extend substantially in the 
peripheral direction and have interruptions or spaces serving 
as ?uid passages in axial direction. Especially advantageous 
from the viewpoint of the manufacture and assembling of the 
godet or roller are those in which the projections of the inner 
and/or the outer shell wall having a spiral course, preferably 
with the aforesaid interruptions or spaces. 

In view of the circumstances according to which the max 
imum heat supply from the heating element takes place in the 
middle zone of the cylindrical surface and the greatest heat 
dissipation takes place through the cylindrical wall at the axial 
end zones of the godet, the outer face of the inner shell wall 
can have radially outwardly extending projections mainly in 
the middle zone of the godet and the inner face of the outer 
shell wall can have radially inwardly extending projections 
mainly in the border zones of the godet or roller width. 

In order to provide the necessary amount of heat for the 
vaporization of the liquid hermetically sealed in the annular 
spaces of the godet or roller, the shell walls of the godet or 
roller preferably are heated by a resistance or inductive heat 
ing device mounted stationarily in the interior of the godet or 
by a resistance heating device revolving with the godet or 
roller, to which the electrical energy can be supplied over slip 
rings. Especially from a construction viewpoint, the stationari 
ly mounted inductive heating device has proved successful. In 
this connection it is advantageous for the e?iciency of the 
godet if, according to the invention, the shell walls, especially 
the inner wall, consist wholly or partially of material having 
good heat and electric conductance. 

DESCRIPTION OF THE DRAWINGS 

In the drawings there are illustrated several preferred em 
bodiments of the invention. 

FIG. 1 is a diametric section of a ?rst godet embodiment; 
FIG. 2 is a half transverse section on section plane 2-2 of 

FIG. 1 without the heating element; 
FIGS. 3 to 5 are diametric half-sections of additional godet 

embodiments of the invention; and 
FIG. 6 is a half-transverse section on section plane 6-6 of 

FIG. 3. 

PREFERRED EMBODIMENTS 

The godet according to FIGS. 1 and 2 consists essentially of 
a hollow cylinder formed by the substantially cylindrical, 
outer shell wall vl, the substantially cylindrical inner shell wall 
2, the disc-shaped end wall 3 which is connected in any ex 
peditious manner to the drive shaft 4. Within the godet there is 
the heating element 5. The outer shell wall I has an axially 
parallel bore 6 which can receive a temperature measuring 
sensor which is connected in a manner known per se with a 
commercially known device (not shown) for the regulation of 
the electrical energy required for the energizing and/or con 
trolling of the heating element. Furthermore, the inner face of 
the outer shell wall 1 has axially parallel ribs 7 circum 
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ferentially spaced thereabout. Into the longitudinal spaces 
between the ribs 7 there extend axially parallel ribs 8, which 
are provided on the outer face of the inner shell wall 2 and ex 
tend to close to the bottoms 9 of the spaces between the ribs 7 
(FIG. 2). At the axially opposite ends of ribs 7 and 8 there are 
provided rings or grooves I0 and 11, serving as annular chan 
nels or manifolds. 
The heating element 5 can be a stationary electric-re 

sistance or inductive heating element, which is attached by 
means of the collar 12 tothe machine frame. lf an inductive 
heating system is used, the heating body 5 is constructed as an 
electric winding with iron core, in which there is only a small 
air gap between the crosspieces of the iron core and the inner 
shell wall 2 in order to assure a good transition of the magnetic 
force lines into the shell walls 1 and 2 or through the inner 
shell wall 2 into the outer shell wall 1. Especially advantageous 
is a construction in which the middle section of the inner shell 
wall in the zone of the heating coil, therefore between the 
crosspieces of the coil-form core, consists of a metal capable 
of conducting heat and electricity well, for example, copper. 
This copper ring then acts as a short~circuited secondary coil 
with a winding in a transformer in which a relatively strong 
current flows, which is transformed into heat by the ohmic re 
sistance of the ring. , 

In the assembly of the godet the shell walls 1 and 2 are inter 
?t ed in such a way that they are substantially coaxial with 
substantially uniform spacings between the ribs 7 and 8. The 
shell walls 1 and 2 are so tightly connected with one another at 
the axial ends that the space resulting between them is her 
metically sealed except for, at ?rst, one or two bores through 
which the liquid heating medium, for example, water, is sup‘ 
plied and the air is evacuated. Then these bores are sealed air 
tight. The amount of liquid provided in the space is great 
enough to assure that the radially outer ends 14 of the ribs 8 
extend into the liquid layer 13, which is formed on the bottom 
9 of the longitudinal spaces between the ribs 7 as the result of 
centrifugal force at rapid rotation. ’ 

In the heating of the godet, the liquid 13 begins to 
evaporate. Because of the evaporation, pressure and boiling 
point rise as the temperature becomes higher, until the 
required operating temperature of the godet outer shell is 
reached, as adjusted on the regulator. In a hermetically sealed 
space with a liquid and its vapor, there prevails a certain 
equilibrium between liquid amount and vapor amount or 
vapor pressure, which is determined by the temperature of the 
system. On supplying of heat to the water steam is formed; on 
withdrawal of heat, i.e., cooling of the vapor, this condenses 
again into water. 

In order to make use of these physical processes, the godet 
must be designed in such a way that it favors these processes. 
Since the heating of the godet takes place from inside, i.e., 
over the inner shell wall 2, its projections or ribs 8 must extend 
radially outward to such an extent that they are immersed in 
the liquid 13 in order to impart by direct contact the amount 
of heat necessary for the evaporation. The projections or ribs 
7 extending radially inward from the outer shell wall 1 into the 
vapor space, between liquid surface and shell wall 2, have the 
function of condensing the vapor on its surfaces and of con 
ducting the liberated heat from the vapor space to the outer 
shell through the insulating liquid layer. ln detail, the follow 
ing takes place. At the outer godet shell heat is removed, both 
by the ?laments and also by the surrounding air. Heat ?ows 
from inside the space via the ribs 7 radially outward, which 
ribs thereby themselves cool. Each ever-so-slight temperature 
drop below the equilibrium temperature in the liquid-vapor 
system on any surface which is in contact with this vapor has 
vapor condense thereon. The relatively great condensation 
heat liberated in the process is transferred outward over the 
ribs 7 to the shell wall 1. The greater the heat drop, the more 
rapid is the cbndensation. This is important especially in the 
places in which there exists the greatest heat requirement. The 
pressure drop at the places of condensation causes more vapor 
?ow thereto. The centrifugal force throws the fresh conden 
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4 
sate on the ribs against the space bottom 9. so that heat-insu 
lating and vapor-barring liquid layers cannot gather in these 
places. Furthermore, the centrifugal force provides for a 
uniform distribution of the liquid, i.e., the liquid surface forms 
a cylinder concentric to the axis of rotation. The depth of 
liquid in the spaces between the ribs 7 is equalized by the in 
terconnection of such spaces by the annular grooves 10 and 
l 1. 
As the result of the above-described processes an equilibri 

um sets in automatically in every point constantly between 
discharged and supplied heat in such a way that the tempera 
ture over the whole length of the godet shell 1 remains vir 
tually equal. Slight deviations of the surface temperature can 
be caused merely by the heat passage resistance of the outer 
godet shell. In places of greater heat ?ow, the temperature 
drop in the shell becomes greater. 
The godet according to FIG. 3 differs from that according to 

FIGS. 1 and 2 in ‘the execution and arrangement of the projec~ 
tions. The inner cylindrical shell wall 2a has circumferential 
projections or ribs 15 only in its middle section, which are pro 
vided by machining grooves 16 in the circumferential 
direction. These grooves are intersected by longitudinal 
grooves 17 uniformly distributed on the circumference. The 
cylindrical outer shell wall la has projections or ribs 18 only in 
the axially end zones, which are formed by machining of circu~ 
lar grooves 19 in the circumferential direction. These grooves 
are intersected also by several axially parallel grooves 20 dis 
tributed uniformly on the circumference (shown only in the 
right-hand end zone). The projections 18 and grooves 19 of 
the left end zone are formed in a ring 21, which is ?tted into 
shell la after positioning the inner shell wall 2a into the outer 
wall Ia. . 

The projections 15 and I8 and the grooves 16 and 19 may 
be spirals. In this case it is possible to dispense with the ring 
21, and instead the spiral groove 19 can be threaded into the 
corresponding shaped shell wall la. In the assembly, the inner 
shell wall 2a is simply screwed axially into the outer shell wall 
la. The addition of the liquid, the evacuating and the sealing 
of the hollow space between the shell walls 10 and 2a is car 
ried out in the same manner as described above. 
The equilibrium in the liquid-vapor system is fundamentally 

the same as in the godet illustrated in FIGS. 1 and 2. Since, 
however, experience has shown the heat discharge or loss is 
greatest near the axial ends of the godet, only at these ends are 
there provided projections or ribs 18 extending from the inner 
face of the outer shell wall on which the vapor can 
preferentially condense. In the axial midportion the condensa 
tion of the small vapor bubbles on the inner periphery of the 
outer shell wall suffices. These bubbles force their way 
through the thin liquid layer 13a in the narrow gap between 
the outer periphery of the projections or ribs 15 and the inner 
face of the outer shell wall In, namely, in places in which the 
temperature of the outer wall is lower. The liquid condensed 
on the projections or ribs 18 in the end zones in larger 
amounts can flow through the axially parallel grooves 20 back 
into the middle zone where it can evaporate again on the 
hotter projections or ribs 15. 

In the embodiment of FIG. 4 the outer shell wall 17 can be 
constructed exactly like that of FIG. 3, i.e., it has circum 
ferential projections or ribs 18 only at the axial ends. The 
inner shell wall 2b has only axially parallel projections 23 in 
the middle section. For the manner of functioning of the 
liquid-vapor system in this godet there holds fundamentally 
what was stated for the embodiment according to FIGS. 1 and 
2. To be sure, the course of the physical processes is promoted 
advantageously by this godet design. Since in the middle sec~ 
tion of the shell lb there naturally prevails the greatest heat 
concentration, here the evaporation process is most intense 
and in the end zones of the godet the condensation process is 
most intense. correspondingly there are fonned pressure 
gradients from the middle to the ends which the vapor follows 
through the spaces between the ribs 23 to the projections 18. 
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H6. 5 shows a simpli?ed or inexpensive construction in 
terms of ease of manufacture ofthe godet according to the in 
vention. it has circumferential ribs or projections 15a only on 
one shell wall, preferably on the inner shell wall 2c. However, 
contrary to the embodiments hitherto described, part of the 
ribs or projections extend to the opposite shell wall 1c and lie 
?rmly against it or are soldered to it for the achievement of a 
direct heat transfer. In the illustrated embodiment, the projec 
tions or ribs 25 of the axially end zones'so extend. The projec 
tions or ribs 25, like the projections '18 in FlGS. 3 and 4, have 
several axially parallel grooves 20 distributed on the periphery 
for the balancing of the liquid layer. Obviously the godets of 
FIGS. 3 to 5 have temperature measuring and regulating 
devices, the representation of which has-here been omitted. 

It is thought that the invention’and its numerous attendant 
advantages will be fully understood from the foregoing 
description, and it is obvious that numerous changes may be 
made in the form, construction and arrangement of the several. 
parts without departing from thezspirit or scope of the inven 
tion, or sacri?cing any of its attendant advantages, the forms 
herein disclosed being preferred embodiments for the purpose 
of illustrating the invention. 

lclaim: - 

l. A heated godet or roller for the conveyance and heating 
thereon of filaments, and particularly adapted for operation at 
high rates of rotation wherein the centrifugal force at the cir 
cumference is greater than ‘the rate of earth gravitational ac 
celeration, which comprises an outer shell having a cylindrical 
?lament-conveying and heating surface, an inner shell within 
said outer shell with an annular space therebetween, means 
for hennetically sealing said annular space, a liquid partially 
?lling said annular space whereby said liquidforms a circum 
ferential layer on the inner face of said outer shell when said 
godet or roller is rotating at the aforesaid rate of rotation, the 
vapor portion of said liquid being between said layer of liquid 
and the outer face of said inner shell, and ribs on at lext one 
of said inner and outer faces extending respectively radially 
outwardly or radially inwardly from said faces with the respec 

, tive radially outer or radially inner ends projecting respective 
. ly into said liquid layer or said vapor space. ' 
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2. A godet or roller as claimed in claim 1, means for heating I 
;the inner shell, at least some of said ribs extending longitu 
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layer to distribute substantially uniformly therein between said 
ribs. . . ’ 

3. A godet or roller as claimed in claim 1, means for heating 
said inner shell, and at least'some of said ribs extending cir~ 
cumferentially aroundv said face or faces and axially extending 
grooves through said ribs providing communication in the lon 
gitudinal direction between said ribs‘. _ 

4. A godet or roller as claimed in claim I, wherein said ribs 
on at least one of said inner and outer faces are spiral, circum 
ferential ribs. _ 

5. A godet or roller as claimed in claim I. wherein the lon 
gitudinal midportion of said outer wall of said inner shell has 
substantially parallel, longitudinally extending ribs thereon 
and said inner face of said outer shell has ribs extending radi 
ally inwardly from its inner face in the axial end portions of 
said godet or roller. _ 

6. A godet or roller as claimed in claim I, and an electrical 
resistance or conductive heating means within said inner shell. 

7. A godet or roller as claimed in claim I, wherein at least a 
portion of said inner shell wall is composed of a metal having 
high heat and electric conductance. 

8. A godet or roller as claimed in claim I, wherein said outer 
face of said inner shell has circumferentially spaced, substan 
tially axially parallel ribs with longitudinally extending grooves 
therebetween and the inner face of said outer shell has cir 
cumferentially spaced, substantially axially parallel ribs ex 
tending into said grooves. _ . _ . Y . _ ‘ 

9. A godet or roller as claimed ln'claim I, wherein said outer 
face of said inner shell has circumferential axially spaced ribs 
in the longitudinal midportion andsaid inner face of said outer 
shell has axially spaced circumferential grooves in the axial 
end portions thereof. 

10. A godet or roller as claimed in claim 2, wherein said 
outer face of said inner shell has circumferentially spaced, 
substantially axially parallel ribs in'the longitudinal midpor 
tion and said inner face of said outer shell has axially spaced 
circumferential grooves in the axial end portions thereof. 

11. A godet or roller as claimed in claim 1, wherein said 
outer face of said inner shell has in the longitudinal midpor 
tion ribs extending radially outwardly therefrom with the radi 
al outer ends spaced from said inner face of said outer shell, 
and ribs in the longitudinal end portions extending between 
‘and in direct contact with said inner and outer faces of said 
shells. 


