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[57] ABSTRACT 

A fiber processing roll induction ‘heater configuration 
which utilizes a secondary in the induction heating cir 

- cuit which includes apertures therethrough to provide 
a desired temperature gradient along the rotating, roll 
being heated. 

11 Claims, 3 Drawing Figures 
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INDUCTION HEATER FOR FIBER PROCESSING 
ROLL 

BACKGROUND‘ OF THE‘INVENTION 

1. Field of the Invention 
The present invention relates to heaters for process 

ing'rolls used in ?ber manufacture andthe like. 
2. Prior Art ‘ 1 

It has long been known that induction heating of pro 
cessing rolls provides a satisfactory way for heating a 
rotating roll. For example, British Pat. No. 858,855 
shows the basic design of an inductively heated roller 
or roll using a stationary winding which provides flux 
paths axially in the rotating roll for heating. 
When this general heater‘is combined with tempera 

ture sensing apparatus for controlling the heater, a 
highly satisfactory form of heating the roll and main 
taining a desired temperature, that is quickly respon 
sive and efficient, is provided. However, it has been 
found that it is necessary and desirable to provide a 
means for supplying more or less heat to various sec 
‘tions of the roll so that a uniform temperature gradient 
is achieved along the axial length of the outer surface 
of the roll. . 
Two methods of accomplishing uniform heating are 

shown in U.S. Pat-Nos. 3,412,228 and 3,412,229. U.S. 
Pat. No. 3,412,229. discloses a conductive system of 
secondary rings spaced along the axial dimension of the 
roll. ln U.S. Pat. No. 3,412,228 a conductive sheath is 
placed in the interior of the roll which has varying 
thicknesses along the length of the roll to change the 
amount of heat inductively generated in the roll at dif 
ferent portions thereof. Designs such as those shown in 
U.S. Pat. Nos. 3,412,228 and 3,412,229 do provide a 
solution to the problem of having a desirable tempera 
ture gradient, but are not very desirable from a manu 
facturing standpoint since they add problems in form 
ing and in cost of construction. 

SUMMARY OF THE INVENTION 

The present invention discloses an improved means 
for providing a desired temperature gradient along the 
axial length of an outer surface of a rotating roll. A sec 
ondary conducting sheath is used on the interior of the 
roll. The sheath is formed separately ‘from the roll, and 
can be fastened in place contiguous to the interior sur 
face of the roll in any desired manner. The secondary 
sheath is provided with apertures of desired con?gura 
tion and orientation to alter the heating characteristics 
of the sheath and the roll in the desired manner so that 
certain areas of the roll are heated more than others. 
One reason for varying the heat output along the roll 
axial length is to accommodate differences in heat dis 
sipation of the roll. 

1n the speci?c form shown, slots are utilized in the 
secondary sheath for providing these blocking aper 
tures for the inducted secondary current. The slots are 
formed through the wall of a sleeve that is inserted into 
the roll and fastened into place. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical sectional view through a typical 
heated roll assembly made according to the present in 
vention; 
FIG. 2 is a fragmentary perspective view of a roll 

liner or sleeve used with the roll of FIG. 1; and 
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2 
FIG. 3 shows‘a modi?ed configurationof a roll liner 

made according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

‘ A rotating processing roll illustrated generally at 10 
comprises a cup shaped rotating roll which‘has an an 
nular wall outer shell member 11 and an outer end wall 
12 both of ferromagnetic material. The roll is open at 
its other end. An annular ?angeg13 is fixed to the shell 
11 adjacent the open end of the shell. The wall 12 has 
a hub, 14 fixed thereto, which has a tapered bore, and 
is drivably ?tted onto a power shaft 15. The shaft 15 
has a tapered outer end 16 that ?ts 'into hub 14 and a 
nut 17 is threaded onto the shaft to hold the roll on the 
shaft. The shaft 15 is powered from a suitable source 
of power such as a motor to rotate the roll during pro 
cessing operation. ' 
The roll 10 is a heated roll used for processing syn 

thetic ?bers, or the like. The roll heating means com 
prises an inductive heating coil 20 which'is wound onto 
a high permeability coil carrier 21 that in turn is at 

tached to a disc 23. The disc 23 in turn is attached a fixed frame 22. The disc 23 actually extends out 

wardly to adjacent the outer edge of the ?ange 13. All 
of the interior structure in the roll including the coil 20,. 
the coil carrier 21, and the disc 23 and the frame 22 are 
stationary so that the roll rotates with respect to these 
units. The coil 21, which operates like a transformer 
winding, is wound helically around the coil carrier 21. 
On the interior of the roll 10, a highly conductive 

sheath 25 is attached in heat conducting relationship to 
the inner surface of the roll shell 11. The sheath 25 acts 
as a transformer secondary and as shown is provided 
with apertures to control the temperature gradient on 
the roll. For example, there are axially extending, radi 
ally spaced slot type apertures 26 adjacent the open 
end of the roll, and also annularly extending slot type 
apertures 27 positioned more closely to the outer end 
wall 12 of the roll. I 
The ends of coil 20 extend outwardly and are con 

nected to AC. electric power through a controller, so 
that when the coil is powered a flux path is completed 
axially'along the coil carrier, through the closed end 12 

_, of the rotating roll, and then through the‘ shell 11 and 
back through the disc'23, which is also of high perme 
ability material, to complete the flux path. This flux 
path is oriented in axial direction of the rotating roll 
and sets up a secondary current which ?ows circumfer 
entially and which is highly concentrated in the con 
ductive sheath 25. This secondary induced current 
flows annularly around the sheath (see FIG. 2 wherein 
the sheath is shown), and the current direction is shown 
by arrow 30. This current provides a resistance heating 
in the sheath 25 which acts as a primary source of heat 
ing for the rotating roll‘ 10. The longitudinally extend 
ing apertures or slots 26, as shown in FIG. 2, and also 
in FIG. 1, interrupt or block secondary currents in the 
shell 25, thus causing less heat to be generated in the 
areas adjacent to the slot relative to the areas not so 
blocked by the slots. The axially extending slots affect 

, the heating of the area of the sheath that is annularly 

65 

in the path of these slots because of the restriction to 
the induced current around the sheath in these areas. 

In addition to providing the predominant current car 
rying path, the conductive sheath 25 also provides a 
high thermal conductivity medium and thus tends to 
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equalize the temperature along the roll inner surface 
because of its ability to conduct heat easily. The sheath 
25 is preferably made of a highly conductive material 
such as copper or aluminum. ' ' 

The rotating roll tends to lose heat more rapidly at 
the closed end because of the wall 12, than it does at 
its open end, adjacent the disc 23, which is spaced from 
the roll itself. Therefore the quantity, of heat supplied 
from the conductive sheath adjacent to the open end 
does not have to be as great as the heat supplied adja 
cent the closed end. The annularly extending slots 27 
which are provided adjacent the closed end of the roll 
block the conduction of heat generated in sheath 25 
adjacent this closed end of the roll and prevent the heat 
from being conducted readily toward the open end of 
the roll. Therefore by combining axially extending slots 
to minimize the heat initially generated in the sheath 25 
adjacent the open end of the roll with annularly extend 
ing slots adjacent the closed end of the roll, the heat 
gradient along the axial length of the roll can be con 
trolled quite readily. The width and length of- the slots, 
as well as their spacing can be varied to suit the existing 
condition. 
The sheath 25, as stated, may be made of aluminum 

or copper, and typically will be on the order of one 
sixteenth to one-fourth of an inch thick, and is uniform 
in thickness throughout its axial length. The slots or ap 
ertures can be formed by punching through the sheath 
after it is formed and before it is inserted into the roll. 
Then the sheath can be slipped into the interior of the 
roll, and can be held in place with retaining rings, 
screws, or by shrink ?tting the sheath into the outer 
shell. it may also be staked in place or held in position 
by rolling a groove into the sheath material and the 
outer shell after the sheath has been slipped into the in 
terior of the outer shell. 

it has been found that a uniform wall thickness 
sheath without slots may result in a temperature gradi 
ent of 10° to 20° C along’ the axial dimension of the roll 
10, when there is a 2 to 6 inch long outer roll surface 
and rotating at a surface velocity in the order of 30 feet, 
per second. However, with the'slots or apertures 'prop 
erly oriented in the sheath this gradient may be reduced 
to approximately‘? C while still using the sheath with 
uniform wall thickness. ' 

In general the axially oriented slots, or in other words 
the slots that extend in axial direction, cause a large 
change in the heat pro?le curve, since the slots extend 
ing in axial direction actually affect the application of 
power to the inner sheath and thus affect the genera 
tion of heat. By comparison, the annularly extending 
slots 27 do not greatly affect the power being supplied 
for heat generation in a signi?cant manner, but do 
block thermal conductivity and thus affect the distribu 
tion of the heat to provide a slightly different but re 
lated type of control for the outer surface temperature 
of the roll. 
Referring to FIG. 3, a modi?ed sheath 32 is shown. 

The sheath 32 is mounted in the roll 10 in the same 
manner as before, but instead of using slots, the tem 
perature regulating apertures in this instance comprise 
a series of drilled holes illustrated at 33, for example 
which are oriented closely together and are positioned 
to extend along an axial line. This is substantially equiv 
alent to the slots 26. The different type of aperture 
gives a slightly different heat gradient, but accom 
plishes the same purposes. Likewise, apertures 34, 
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4 
which comprise drilled holes arranged closely together 
along an annular line approximate the slots 27 which 
are annularly extending along the roll. Thus the use of 
holes, or slots, or various con?gured apertures is within 
the concept of the invention. ' l 

The temperature pro?le along the roll surface thus 
can be selected as desired and achieved by forming 
holes into a sheath that is assembled into the interior of 
the roll. There is no need for complex costly arrange 
ment such as depositing material of various thicknesses 
on the inner surface of the roll cavity. 
The controller for the coil may be operated in re 

sponse to a temperature sensor which senses the roll 
temperature. Thus a desired roll temperature can be 
maintained. ' 

What is claimed is: 
1. In a heated roll including an outer shell, means for 

rotating said shell about an axis, said shell forming an 
interior chamber, heating means on the interior of said 
chamber spaced from said shell, a unitary sheath mem 
ber of conductive material on the interior of said shell 
in heat conducting relation thereto, and a plurality of 
apertures de?ned within said sheath member, said ap 
ertures being positioned ‘to disturb normal heat pat 
terns on said shell to provide the desired temperature 
pro?le at the outer surface of said shell along the axial 
length of said shell, said apertures being spaced from 
each other by portions of said sheath in both axial and 
annular directions so that said sheath provides for at 
least some conduction in both annular and axial direc 
tions along the entire axial length of said sheath. 

2. The combination specified in claim 1 wherein said 
heating means is a stationary coil forming a flux path 
in axial direction of the shell, and said sheath having a 
secondary current induced therein, at least some of 
said apertures being positioned to block normal flow of 
induced current in said sheath. 

3. The heated‘ roll of claim 2 wherein said shell has 
one closed end and an open end, said coil extending 
.into said interiorchamber through said openend, 
means adjacent said open end to complete said flux 
path through said‘ shell, said' sheath extending substan~ 
tially the entire axial length of said shell. ' 

4. The heated roll of claim 3 wherein at least some 
of said apertures are arranged adjacent said open end 
to block normal flow 'of induced current in said sheath. 

5. The heated roll of claim 2 wherein said shell has 
one closed end and an open end, and wherein at least 
some of said apertures are arranged adjacent the closed 
end to block thermal conduction in axial direction 
toward the open end and others of said apertures are 
arranged in axial direction adjacent said open end to 
block ?ow of induced current in said sheath adjacent 
said open end. 

6. A heated roll construction including an outer shell, 
means for mounting and rotating said shell, said shell 
having an interior chamber, heating means on the inter 
ior of said chamber spaced from said shell comprising 
a stationary coil for generating a flux ?owing in a path 
in axial direction along said shaft and through said 
shell, an annular sheath member of substantially uni 
form thickness in radial direction on the interior of said 
shell rotatable with said shell and in heat conducting 
relationship thereto and forming an induced current 
secondary, and a plurality of apertures defined within 
said sheath member, said apertures being spaced from 
each other in said sheath so that said sheath provides 
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some heat conduction along its entire length, said aper 
tures being positioned to affect the temperature gradi 
ent along the outer surface of said shell by controlling 
heat conduction and induced current flow in the 
sheath. ' 

7. The combination as speci?ed in claim 6 wherein 
at least some of said apertures are oriented to substan 
tially block the induced current flow ?owing in normal 
direction through said sheath in selected areas of said 
sheath, and others of said apertures are oriented in said 
sheath to substantially block heat conduction in axial 
direction only and do not substantially affect current 
flow in the normal direction of current ?ow through 
said sheath. 

8. The combination as speci?ed in claim 6 wherein 
at least some of said apertures comprise axially extend 
ing slots. 

9. The combination as speci?ed in claim 6 wherein 
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6 
at least some of said apertures are oriented in said 
sheath to substantially block heat conduction in axial 
direction only and do not substantially affect current 
flow in the normal direction of current flow through 
said sheath. 

10. The combination as speci?ed in claim 6 wherein 
at least some of said apertures comprise annularly ex 
tending slots. 

11. The method of forming a shell‘ assembly to be ro 
tated about an axis parallel to a ?ux ?eld to inductively 
heat said shell by induced currents, comprising the 
steps of forming a unitary annular sheath of highly con 
ductive material, providing apertures through the 
sheath oriented to interrupt normal induced current 
and heat transfer paths, inserting the sheath into the 
shell, and fastening said sheath on the interior of said 
roll in heat conducting relation thereto. 

=1: * * * a: 
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