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[57] ' ABSTRACT 

A fuser roll assembly for use in a xerographic copying 
machine including a cylindrical roll formed of alumi 
num and having an electric heating element disposed 
along its longitudinal axis. A substantially cylindrical 
shell, formed of stainless steel, is slidably mounted 
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about the roll when the heating element is deenergized; 
energization of the heating element causing said roll to 
diametrally expand so the outer surface of the roll 
firmly engages the inner surface of the shell. 
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v FUSER ROLL ASSEMBLY 

BACKGROUND OF THE INVENTION 

‘This invention relates in generalto the fixing of de 
veloped latent electrostatic images on a substrate, and 
more particularly, to apparatus for obtaining the de 
sired permanent bondingof toner material, employed 
for development purposes in a xerographic copying 
machine, to the substrate. 

In an automatic xerographic process of a type famil 
iar tov those skilled in the art and exempli?ed by US. 
Pat. No. 3,062,108, issued in the name of Clyde R. 
Mayo, the utilization of. a heated ?xing mechanism for 
achieving, the permanent bonding of the developed la 
tent electrostatic image onto the copy medium has 
proven highly satisfactory. Onesuch ?xing mechanism 
is commonly referred to as a fuser roll assembly. The 
fuser roll'assembly additionally functions to feed the 
copy medium, such as paper, through the transfer sta 
tion of the typical xerographic process. In providing the 
foregoing function, the fuser roll assembly cooperates 
with a backup roll. An example of such fuser roll as 
sembly is disclosedin U.S'. Pat. No. 3,291,466 issued to 
Aser et‘al. I _ , ' ' ._ 

In a typical construction of'a fuser roll assembly, a 
hollow, generally cylindricaliroll is mounted for rota 
tion about its longitudinal axis, and is provided, along 
this ‘axis, with an electric heating element. Such a‘ roll 
is usually constructed of, copper’ or aluminum and is 
provided-with-a coatingof a suitable thermoplastic ma 
terial, for example’, polytetro?uroethylene_( hereinafter 
referred to as PTFE). PTFE is-a ?uorocarbon resin cur. 
rently soldunder the trademark “Teflon” by the E. I. 
duPont de Nemours and‘ Company, Inc. 
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In operation, fuser'roll assemblies are subjected to ' 
relatively high temperaturesand:pressures and this, to 
gether with manufacturing difficulties in obtaining per 
fect adhesion of the PTFE to the surface of the assem 
bly roll, is the cause of deterioration of the PTFE coat 
ing which makesthe roll unsatisfactory for continued 
use, thus necessitating its replacement. Where the roll 
is formed of copper, the roll is returned from the ?eld, 

" the PTFE being thereafter machined off (PTFE being 
.almostlchemically inert cannot be stripped easily with 
out machining‘ back‘ to the. base material). This machin 
ing operation causes'loss ofdiameter beyond diameter 
tolerances, so the roll is deliberately machined about 
0.025 inches below true diameter ‘and then built up 
oversize again, as by spraying with aluminum. The roll 
is then machined again to true diameter, and coated 
with PTFE asan'original roll. 
Thisis afcostly and tedious process. 
‘When the roll is formed of aluminum, which is less 

expensive than copper, it is found economical to dis 
card the aluminum rolls entirely when they can no 
longer be-sa'tisfactorilyv employed in copying machines. 
New roll assembliesare then substituted for the dis 
carded assemblies. The difference in initial material 
costs plu'slthe elimination of shipping costs from the 
?eld to the fuser assembly renovation site approximates 
the cost of repairingfuser roll assemblies including 
copperrolls. It isapparentthat neither of these repair 
methods-for fuser roll assemblies is satisfactory‘. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide 
fuser roll assemblies that may be readily repaired at 
minimal cost. > 

It is a further object of the invention to provide a 
fuser roll assembly that may be repaired at the installa 
tion site of the copying machine in which the assembly 
is employed. ' ' - I 

It is a further object to provide a fuser roll assembly 
that is less expensive to manufacture and to repair, and 
one that will require less maintenance.v " 
These and other objects of the invention are obtained 

by forming the fuser roll assemblyin a unique manner. 
The assembly in accordance with the invention in 
cludes a cylindrical roll, which functions as the‘ assem 
bly core, having an electrical heating element disposed 
along its longitudinal axis. A substantially cylindrical 
shell is slidably mounted about the roll while the heat 
ing element is deenergizedf The roll is thereafter ex 
panded diametrally relative to the shell so the outer 
surface of the roll‘firmly engages the inner surface of 
the shell. The shell preferably, has a coating of PTFE 
disposed thereabout. , . 

In a preferredembodiment of the invention, the core 
and‘the shell are ofsuch materials that at room temper 
atures, the shell is slidable over the" core, whereas when 
the heating element is. energized so the assembly 
achieves its normal operating temperature, the core ex 
pands diametrally more than the shell. Preferably, the 
core is of aluminum and'the shell is of stainless steel. 

In an alternative embodiment, for example, inja case 
where it is desired to use other materials for the core 
and shell, the core may be provided with a conven 
tional mechanical expansion device. 
By employing the fuser roll assembly of the present 

invention, when the» shell is worn, it may be removed 
(when the roll is at room temperature or when the ex 
pansion device is- contracted) and thereafter discarded. 
A new shell may then be positioned concentrically 
about the core and spaced apart from the core; the core 
expanding to grip the shell tightly as the roll is brought 
up to its operating temperatures, or as the expansion 
device is expanded. ' 
Other objects of the invention and further features 

thereof shall become apparent to those skilled in the art 
in view of the following detailed disclosure and descrip 
tion of a preferred embodiment of the invention, par- ' 
ticularly' when read in conjunction with the accompa 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

The FIGURE of the drawing shows a sectioned per 
spective view of a fuser roll assembly as contemplated 
by the present invention. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The fuser roll assembly for use in a xerographic ma 
chine in accordance with the invention comprises a 
hollow roll -1 of cylindrical shape preferably formed of 
aluminum, and mounted for rotation about its longitu 
dinal axis by means of’ hollow extendedneck portions 
2. Roll 1 forms the core of the fuser ‘roll assembly. An 
electric heating element 3 extends along the longitudi 
nal axis vof the roll in order to supply heat thereto; Heat 
ingelement 3 may be energized when desired by actua 
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tion of suitable means (not shown) as for example a 
switch which connects element 3 to a source of electri 
cal power (also not shown). A hollow cylindrical shell 
4, preferably formed of stainless steel material, is fitted 
over the roll, the dimensions of the shell 4 being such 
that at room temperature it is slidable relative to roll 1. 
The shell_4 is preferably provided with a coating of a 
‘flurocarbon resin, such as PTFE. 
A typical operating temperature for a fuser roll as 

sembly of this kind when element 3 is energized, is 
about 365° F, and at such a temperature, the aluminum 
roll 1 expands outwardly so the outer surface thereof 

10 

firmly grips the inside surface of shell 4. The foregoing - 
occurs due to the fact that the coefficient of thermal 
expansion for aluminum is greater than is the coef? 
cient of thermal expansion for stainless steel. 
When a shell is worn, it may easily be replaced, and 

the worn-out shell discarded. In the preferred embodi 
ment, the shell is removed from the assembly when ele 
ment 3 is deenergized; shell 4 being thus slidable rela 
tive to roll 1. Such a fuser roll assembly has the advan 
tages that it is relatively inexpensive to produce when 
compared to fuser roll assemblies heretofore known 
(about half the cost of an assembly including an alumi 
num roll, and about a quarter of the cost of an assembly 
including a copper roll). Additionally, the adhesion of 
the PTFE, as proved by experiments, is likely to be 
more reliable on stainless vsteel than on copper or alu 
minum, thus giving longer ?eld life. Furthermore, the 
PTFE coating time is greatly reduced, because the thin 
shells in bulk do not cause curing-oven temperature 
drop as is now experienced with the considerable mass 
of conventional rolls. Further, the costly and tedious 
repairs heretofore necessitated for conventional fuser 
roll assemblies are hereby eliminated. 
_While the present invention is carried out in a spe 

ci?c embodiment, it is not intended to be limited 
thereby but it is intended to be covered broadly within 
the scope of the appended claims. 
What is claimed is: 
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l. A fuser roll assembly for use in a xerographic 

copying machine, including: - 
a cylindrical roll member of a ?rst material having a 

?rst coef?cient of thermal expansion and being 
mounted for rotation about its longitudinal axis, 

heating means disposed along the longitudinal axis of 
said roll member for supplying heat thereto, said 
heating means 'being energizable and de 
energizable as desired to control the temperature 
of said roll member, 

a hollow cylindrical shell member of a second mate 
rial having a second and lower coef?cient of then 
mal expansion,_said shell member being rotatably 
and translatably disposable around said roll mem 
ber when said roll member is at room temperature 
and being securely engaged by said roll member 
when said rollmember is at operating temperature. 

2. A fuser roll assembly as defined in claim 1 wherein 
said roll member is composed substantially of alumi 
num and said shell member is composed substantially 
of stainless steel. 

3. The fuser roll assembly in ‘accordance with claim 
1 wherein said shell is provided with a coating of a 
flurocarbon resin. 

4. A fuser roll assembly for 
copying machine comprising: I , I . 

a generally cylindrical roll member formed of alumi 
num, 

heating means disposed along the longitudinal axis of 
said roll for supplyingheat thereto, and 

a substantially cylindrical shell member formed of 
stainless steel and having a'flu'rocarbon resin coat 
ing provided on its outer surface, said shell member 
being slidably mounted about said roll member 
when said heating means is deenergized, energiza 
tion of said heating means causing said roll member 
to diametrally expand so the outer surface thereof 
?rmly engages the inner surface of said shell mem 
ber. 

use in a xerographic 
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