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embodiment, the heat pipes are disposed in the fixing roller 
to extend both through an imaging portion a sheet passage 
area, through which a record sheet passes, and through a 
non-imaging portion sheet non-passage area, through 
which no record sheet passes and the temperature detection/ 
control device has a temperature detection device for detect 
ing a temperature of the fixing roller in contact with the 
non-imaging portion sheet non-passage area. The tem 

perature detection/control device is provided with a tem 
perature regulating device for interrupting electricity to the 
heater when the fixing roller exceeds a predetermined tem 
perature. In another embodiment, at least one of the heat 
pipes is provided in the fixing roller in parallel with an axis 
of the fixing roller, and a core of the fixing roller is produced 
by extrusion. 

20 Claims, 7 Drawing Sheets 
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FXNGAPPARATUS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a fixing apparatus of a 

thermal roller fixing type. More particularly, the invention 
relates to a fixing apparatus for fixing a toner image on a 
sheet, which comprises a fixing roller with a heater therein 
and a pressing roller urged thereagainst. 

2. Description of the Related Background Art 
Fixation is in general performed using a fixing roller and 

a pressing roller in a fixing apparatus of image forming 
apparatus such as electronic copier, printer, or facsimile. The 
fixing roller is formed by coating a core with a resin like 
polytetrafluoroethylene (PTFE) such as Teflon (registered 
trademark) and is provided with a heater inside the core. The 
pressing roller is urged against the fixing roller to form a nip 
portion therebetween. A transfer sheet crying a toner image 
is passed through, the nip portion for fixation. A surface 
layer of the pressing roller is usually made of an elastic 
material such as silicone rubber suitable for formation of the 
nip portion. 
A temperature is desirably even in a longitudinal direction 

of the fixing and pressing rollers. An uneven temperature 
could cause wrinkles on the transfer sheet, an unfixed 
portion of image, or offset due to a difference in nipping 
rising from a difference in thermal expansion between 
portions different in temperature. 
The surface temperature of the fixing roller is detected by 

a temperature detecting member such as a thermistor in 
contact with the fixing roller. The heater is controlled to 
maintain the surface temperature of the fixing roller at a 
predetermined value based on the detection results. An 
output distribution of the heater is set non-uniform, because 
the imaging portion contacting with the recordsheet requires 
a greater quantity of heat than the nonimaging portion not 
contacting with the record sheet, for thermal transfer to the 
record sheet. 
When the surface temperature of the fixing roller is 

detected by a temperature detecting member in contact with 
the imaging portion in a conventional fixing apparatus, a 
release member thereof made for example of Teflon is 
abraded by the temperature detecting member to cause 
incomplete fixation of toner or wrinkles on the record sheet 
in the abraded part, degrading a quality of image. Further, 
thermal accumulation tends to take place in the non-imaging 
portion due to no heat transmission to the record sheet. This 
thermal accumulation could cause an abnormally high tem 
perature in the non-imaging portion after continuous fixa 
tions though the imaging portion is maintained at a prede 
termined temperature. This results in deformation or melting 
of the pressing roller urged against the fixing roller. 

In contrast, when the surface temperature of the fixing 
roller is detected by a temperature detecting member in 
contact with the non-imaging portion in the conventional 
fixing apparatus. an abnormally high temperature could 
happen in the imaging portion while keeping a predeter 
mined temperature of the non-imaging portion, because the 
heater has a higher output in the imaging portion than in the 
non-imaging portion. This would, also result in deformation 
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2 
or melting of the pressing roller urged against the fixing 
roller. On the contrary, the temperature in the imaging 
portion will be reduced below a fixation possible tempera 
ture due to thermal transmission to the record sheets in the 
imaging portion after continuous fixations while maintain 
ing the non-imaging portion at the predetermined 
temperature, causing incomplete fixation. 

Further, thermal leakage takes place in the conventional 
fixing apparatus through portions in contact with the fixing 
roller having the heater, for example, bearings, drive gears, 
and so on, upon start of heating from a cool state of rollers. 
The thermal leakage lowers a thermal efficiency and a 
temperature at the ends of the fixing roller, causing incom 
plete fixation. To prevent the thermal leakage, a fixing 
apparatus has a thermal insulation bush between the fixing 
roller and a bearing disposed on a side plate, making the 
arrangement complicated. 

Also, after the fixing apparatus is heated to a stable 
condition, continuous sheet passage of transfer sheets of 
small size causes a temperature difference between the sheet 
passage area and the non-passage area of the roller, resulting 
in temperature rise in the non-passage area of the roller ends. 
If a transfer sheet of larger size is passed immediately after 
the continuous sheet passage of Smaller size sheets, there 
would be caused problems such as incomplete fixation due 
to the lowered temperature in the sheet passage area of 
smaller size sheets and offset due to the higher temperature 
in the non-passage area. The repetition of temperature rise in 
the roller ends would result in deterioration of fixing and 
pressing rollers, inevitably shortening their lives. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a fixing apparatus which may keep uniform a 
surface temperature of the fixing roller and pressing roller in 
a longitudinal direction thereof. 
The object of the present invention can be achieved by a 

fixing apparatus for fixing an image on a record sheet, 
comprising a fixing roller in which a heater is disposed; a 
pressing roller urged against the fixing roller, heat pipe 
means extending in either one of the fixing and pressing 
rollers in a longitudinal direction thereof; and temperature 
detection/control means for detecting to control a tempera 
ture of the fixing roller. 

This arrangement allows the surface temperature of the 
fixing and pressing rollers to be maintained uniform. 

In an aspect of the present invention, the fixing apparatus 
is provided with a heat pipe extending in the fixing roller 
through the imaging portion, through which a record sheet 
passes, and through the non-imaging portion, through which 
no record sheet passes, and with temperature detecting 
means for detecting a temperature of the fixing roller in 
contact with the non-imaging portion. 

Since the heat pipe extends both through the imaging 
portion and through the non-imaging portion in the fixing 
roller in such a fixing apparatus, the temperature of fixing 
roller may be kept substantially constant in the longitudinal 
direction thereof. 

Further, according to such an arrangement, no abrasion of 
the imaging portion of the fixing roller is caused by the 
temperature detecting member, the temperature of the imag 
ing portion of the fixing roller may be accurately detected, 
and an abnormally high temperature may be surely pre 
vented in the fixing roller. 

In another aspect of the present invention, the fixing 
apparatus is provided with temperature detecting means for 
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detecting a temperature of the fixing roller in contact with 
the non-imaging portion, and with temperature regulating 
means for interrupting electricity to the heater when the 
temperature of fixing roller exceeds a predetermined value. 
It is preferable that the temperature detecting means and the 
temperature regulating means are in contact with the fixing 
roller at different positions in the longitudinal direction of 
the fixing roller. 

Specifically, a thermistor as the temperature detecting 
means is in contact with the non-imaging portion of the 
fixing roller at a position different from a contact position of 
a thermostat as the temperature regulating means, in the 
longitudinal direction of the fixing roller, preventing incom 
plete fit of the thermistor and thermostat due to flaws on the 
fixing roller surface, so as to improve the accuracy of 
temperature detection. 

According to this arrangement, no abrasion of the imag 
ing portion of the fixing roller is caused by the temperature 
detecting member, the temperature of the imaging portion of 
the fixing roller may be accurately detected, and an abnor 
mally high temperature may be surely prevented in the 
fixing roller. 

It is important to maintain the heat pipe horizontal. Then 
the main apparatus is designed as to be horizontal upon 
installation while keeping the fixing apparatus horizontal to 
the main apparatus. However, if the heat pipe should not be 
horizontal, an operational liquid in the heat pipe would move 
towards a lower portion of the heat pipe. 
Then in a further aspect of the present invention, at least 

one heat pipe is in parallel with the axis of the fixing roller 
and a core of fixing roller holding the heat pipe is produced 
by extrusion. 

Since the at least one heat pipe is in parallel with the axis 
of the fixing roller, the function of the heat pipe can be fully 
extracted and the core of the roller supporting the heat pipe 
may be made by extraction. 
The heat pipe parallel to the axis of the fixing roller is 

horizontal to make full use of its function, and the core 
produced by extrusion allows an inexpensive fixing roller to 
be produced. 

In a still further aspect of the present invention, the both 
ends of the fixing roller are made of a material having a low 
thermal conductivity. 

Since the both ends of the fixing roller are made of a 
material having a low thermal conductivity, the heat leakage 
may be prevented through the bearings and the gears. 
The above arrangement enhances the thermal insulation to 

reduce thermal transmission from the heater to the side panel 
or the drive gears, achieving simplification of structure 
based on power saved, reduction of rise time, and omission 
of thermal insulation bushes. 

In a still further aspect of the present invention, the heat 
pipe is shorter than the sheet passage area of the fixing roller 
in the longitudinal direction of the fixing roller, a heating 
portion of the heater is shorter than the sheet passage area of 
fixing roller in the longitudinal direction of fixing roller, and 
the heating portion of the heater is shorter than the heat pipe. 

This arrangement uses the heat pipe of appropriate length 
to keep the fixing roller surface temperature in the sheet 
passage area in a proper range. 

Since the lengths of the heat pipe and heater are properly 
defined, the fixing roller ends may be prevented from having 
an abnormally high temperature, saving the power. 
The above arrangement achieved reduction of power for 

the heater, prevention of abnormal temperature rise in the 
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4 
non-sheet passage area of the fixing roller upon continuous 
sheet passage of transfer sheets of smaller size, and therefore 
extension of life of fixing and pressing rollers. 

In a still further aspect of the present invention, at least 
one heat pipe is disposed in the pressing roller, the heat pipe 
is held on the core of the pressing roller, and at least a 
portion of the heat pipe is located in an elastic layer of the 
pressing roller. 
The heat pipe disposed in the elastic layer of the pressing 

roller helps maintain temperature uniformity of the pressing 
and fixing rollers in the longitudinal direction thereof. 

In a still further aspect of the present invention, at least 
one heat pipe is located inside the elastic layer of the 
pressing roller. 

Since the heat pipe is inside the elastic layer, the tem 
perature uniformity may be effectively achieved preventing 
temperature rise in the non-sheet passage area as well as 
wrinkles of the transfer sheet. 

Further objects and advantages of the present invention 
will be apparent from the following description of the 
preferred embodiments of the invention as illustrated in the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a sectional view to show a schematic structure 

of a first embodiment of fixing apparatus according to the 
present invention; 

FIG. 2 is a drawing to illustrate temperature gradients of 
a fixing roller surface temperature in a longitudinal direction 
of the fixing roller in the first embodiment of the present 
invention; 

FIG. 3 is a drawing to show a structure of a non-imaging 
portion of a fixing roller in a second embodiment according 
to the present invention; 

FIG. 4 is a transverse sectional view to show a third 
embodiment of the fixing apparatus according to the present 
invention; 

FIG. 5 is a longitudinal sectional direction of the fixing 
roller as shown in FIG. 4; 

FIG. 6 is a transverse sectional view of a fixing roller in 
a fourth embodiment according to the present invention; 

FIG. 7 is a longitudinal sectional view of the fixing roller 
as shown in FIG. 6; 

FIG. 8 is a longitudinal sectional view of the fixing roller 
as shown in FIG. 6 along another diameter of the fixing 
roller; 

FIG. 9 is a longitudinal sectional view of the fixing roller 
as shown in FIG. 6 along still another diameter of the fixing 
roller; 

FIG. 10 is a longitudinal sectional view of a fixing roller 
in a fifth embodiment according to the present invention; 

FIG. 11 is a longitudinal sectional view of a fixing roller 
in a sixth embodiment according to the present invention; 

FIG. 12 is a transverse sectional view to show a seventh 
embodiment of a fixing apparatus according to the present 
invention; 

FIG. 13 is a longitudinal sectional view of the fixing 
apparatus as shown in FIG. 12; 

FIG. 14 is a transverse sectional view of a pressing roller 
in an eighth embodiment according to the present invention; 

FIG. 15 is a longitudinal sectional view to show a 
modification of the pressing roller as shown in FIG. 14; and 

FIG. 16 is a partially sectional view to show a conven 
tional thermal installation support mechanism of the fixing 
roller. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

There will be below explained with reference to the 
accompanying drawings embodiments of fixing a apparatus 
according to the present invention. 

FIG. 1 shows a schematic sectional view of a fixing 
apparatus of fast embodiment, which comprises a fixing 
roller 102 with a heater 101 such as a Xenon lamp therein, 
heat pipes 103 of stick disposed inside a core offixing roller 
102, a pressing roller 104 disposed adjacent to the fixing 
roller 102, and a thermistor 106 105 disposed as a tem 
perature detection member in contact with a non-imaging 
portion of fixing roller 102. A surface of the fixing roller 102 
is formed of Teflon, and a surface of the pressing roller 104 
of silicone rubber. 
An operation is next explained in the above arrangement. 

The thermistor 105 detects a surface temperature of the 
fixing roller 102 to maintain the surface temperature at a 
predetermined temperature or fixing temperature by on-off 
control of the heater 101 based on the detection results. The 
pressing roller 104 adjacent to the fixing roller 102 is urged 
against the fixing roller 102 by an unrepresented pressing 
spring, and thereby a nip is formed between the fixing roller 
102 and the pressing roller 104 with a constant pressure. A 
record sheet carrying a toner image is passed through the nip 
to be heated and pressed, whereby the toner image is fixed 
on the record sheet. 
The heat pipes 103 are explained below. The heat pipes 

103 extend in the fixing roller 102 both through the imaging 
portion and through the non-imaging portion of the fixing 
roller 102. The heat pipes 103 are of hollow cylinder made 
of copper. A predetermined amount of water is sealed in the 
hollow of each heat pipe 103. While the fixing apparatus is 
operated, the sealed water is heated by the heater 101 to 
become water vapor. 

FIG. 2 is a drawing to illustrate surface temperatures of 
the fixing roller 102 in the longitudinal direction of the fixing 
roller 102 after continuous fixation processes. In FIG. 2, a 
solid line represents a surface temperature of the fixing roller 
102, an alternate long and short dash line a temperature of 
the heat pipe 103 and a broken line a surface temperature of 
fixing roller without any heat pipe. As shown, a greater 
temperature gradient is seen in the longitudinal direction on 
the surface of fixing roller without any heat pipe after 
continuous fixation processes. This teaches that an abnor 
mally high temperature could appear in the non-imaging 
portion if the temperature detection is conducted at the 
imaging portion, or that the temperature of imaging portion 
could decrease below the fixing temperature if the tempera 
ture detection is conducted at the non-imaging portion. 

In contrast, a temperature T of heat pipe 103 as shown 
by the alternate long and short dash line is constant without 
temperature gradient in the longitudinal direction. This is 
because a molecular speed of water vapor is higher at a high 
temperature to cause fast thermal diffusion so as to cancel 
the temperature gradient generated in the heat pipe 103, 
Then, when the heat pipes 103 are provided in the fixing 
roller 102, the surface temperature of the fixing roller 102 as 
shown by the solid line shows only a slight temperature 
gradient around borders between the imaging portion and 
the non-imaging portion. In other words, the temperature of 
the imaging portion may be accurately detected by the 
thermistor 105 in contact with the non-imaging portion, 
because there is few difference of temperature T detected at 
the non-imaging portion from the temperature of the imag 
ing portion. Such smaller longitudinal temperature gradient 
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6 
difference on the fixing roller 102 can avoid in abnormally 
high temperature localized in the fixing roller 102, improv 
ing the safety of the apparatus. 
FIG.3 shows a non-imaging port of fixing roller 102 in a 

second embodiment of the fixing apparatus. In the second 
embodiment as shown in FIG. 3, a thermistor 105 is in 
contact with a portion 102a of the non-imaging portion of 
the fixing roller 102, and a thermostat 301 with a portion 
102b of the non-imaging portion of the fixing roller 102. 
Three heat pipes 103 are provided in the fixing roller 102. 
The heat pipes 103 extend both through the imaging portion 
and through the non-imaging portion of the fixing roller 102 
as shown in FIG. 3. As being the case in the first 
embodiment, such an arrangement allows accurate detection 
of temperature of imaging portion and prevention of abnor 
mally high temperature of the fixing roller 102, improving 
the safety of the apparatus. 

In the second embodiment as shown in FIG. 3, the 
thermistor 105 is in contact with the fixing roller 102 at a 
position offset from the contact position of thermostat 301 in 
the longitudinal direction thereof. The surface of the fixing 
roller 102 is abraded possibly by the contact with the 
thermistor 105 and the thermostat 301. If the thermistor 105 
is in contact with the fixing roller 102 at the same longitu 
dinal position as the thermostat 301, the thermistor 105 
would not be in sufficient contact with the fixing roller 102 
depending on conditions of abrasion of surface of the fixing 
roller 102, causing inaccurate detection of temperature. 
Therefore, the offset arrangement of thermistor 105 and 
thermostat 301 may prevent such inaccurate detection of 
temperature. The thermostat 301 interrupts electricity to the 
heater 101 when the surface temperature of the fixing roller 
102 exceeds a predetermined temperature, so that the fixing 
roller 102 may be prevented from having an abnormally 
high temperature due to a trouble for example in the ther 
mistor 105 or in a control system. 
A third embodiment of fixing apparatus according to the 

present invention is next explained with reference to FIGS. 
4 and 5. 
A fixing roller 1 and a pressing roller 2 are urged against 

each other in the fixing apparatus as shown in FIG. 4. The 
fixing roller 1 has a core 3 and a release layer 4 made for 
example of Teflon. Heaters 6 are provided in longitudinal 
central hollow 5 of core 3 as shown in FIG. 5. A thermistor 
7 detects a surface temperature of the fixing roller 1 to 
maintain the temperature constant for example between 
158° and 170° C. by on-off control of the heater 6. A 
plurality of beat pipes 8 are imbedded in the core 3. The heat 
pipes 8 are disposed in parallel with an axis of the fixing 
roller 1. The core 3 is produced by extrusion. Insertion holes 
for the heat pipes 8 may be simultaneously formed, upon the 
extrusion, because the heat pipes 8 are in parallel with the 
axis of fixing roller 2. 

FIG. 6 shows a fourth embodiment of the fixing apparatus 
according to the present invention. In the fourth embodiment 
as shown in FIG. 6, there are provided three heat pipes 8a, 
8b, 8c in a fixing roller 1, the heat pipe 8a being in parallel 
with an axis of the fixing roller 1 as shown in FIG. 7, and the 
heat pipes 8b, 8c being inclined with respective slants 
opposite to each other with respect to the axis as shown in 
FIGS. 8 and 9. Such an arrangement allows either of the heat 
pipes to be horizontal independent of installation conditions 
of the main apparatus. In detail, if the main apparatus is 
installed horizontally, the heat pipe 8a is horizontal. If the 
main apparatus is installed such that the left end of the fixing 
roller 1 is higher in the drawings, the heat pipe 8b is 
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horizontal. On the contrary, if the light end is higher, the heat 
pipe 8c is horizontal. The slants of heat pipes 8b, 8c should 
be within 10 degrees. If the main apparatus is inclined at an 
angle over ten degrees, other problems would occur such as 
oil leakage, or density unevenness due to biased developer. 
In the above arrangement, the two heat pipes not horizontal 
may serve as heat pipe though not fully 100%. 
The core of the fixing roller as shown in FIGS. 6-9 is 

produced by extrusion with a hole for the heat pipe 8a, and 
two holes are processed to be inclined with respect to the 
axis of the fixing roller. This processing is disadvantageous 
as compared to the third embodiment as shown in FIGS. 4 
and 5. However, the arrangement of the fourth embodiment 
is advantageous in case of inclined installation of the main 
apparatus while keeping at least one heat pipe horizontal. 
Since most main apparatus are considered to be approxi 
mately horizontally installed, at least one heat pipe should be 
in parallel with the axis of the fixing roller. 

Explained in the following is an embodiment enabling 
reduction of thermal leakage through bearings and drive 
gears, comparing with a conventional apparatus. 

In the conventional fixing apparatus, as described before, 
thermal leakage takes place in the conventional fixing appa 
ratus through portions in contact with the fixing roller 
having the heater, for example, bearings, drive gears, and so 
on, upon start of heating from a cool state of rollers. The 
thermal leakage lowers a thermal efficiency and a tempera 
ture at ends of the fixing roller, causing incomplete fixation. 
To prevent the thermal leakage. a fixing apparatus has a 
thermal insulation bush 13 between a fixing roller 1 and a 
bearing 10b disposed on a side plate 12b as shown in FIG. 
16, making the arrangement complicated. 
The fifth embodiment of the fixing apparatus according to 

the present invention achieved the reduction of thermal 
leakage by members with a low thermal conductivity dis 
posed on the both ends of a core. The fifth embodiment is 
further explained below with reference to FIG. 10. 
A fixing roller 11 as shown in FIG. 10 is different from 

that in the preceding embodiments in that flanges 9a, 9b 
made for example of a resin with a low thermal conductivity 
are fixed to the both ends of core 3 which has a higher 
thermal conductivity. A heat pipe 18 is longer than a sheet 
passage area L. The fixing roller 11 is rotatably mounted on 
side plates 12a, 12b through bearings 10a, 10b provided on 
the flanges 9a, 9b. The fixing roller 11 is driven to rotate 
through a gear 13. 

Since the flanges 9a,9b with the low thermal conductivity 
are located at the both ends of a core 3, heat leakage may be 
effectively prevented through the bearings 10a, 10b and the 
gear 13, properly keeping the temperature of sheet passage 
area L. In this arrangement, the uniformity of temperature 
may be maintained by the heat pipes 18 greater in heat 
transfer, relaxing the temperature difference in the fixing 
roller 11. 

FIG. 11 shows a sixth embodiment of the fixing apparatus 
according to the present invention. 

In FIG. 11, heat pipes 28 are disposed in a fixing roller 21 
in a longitudinal direction thereof. The heat pipes 28 are 
shorter than the maximum sheet passage area L. Further, a 
heating portion 6a of heater 6 is also shorter than the 
maximum sheet passage area Land than the heat pipes 28 in 
the longitudinal direction of the fixing roller 21. 

FIGS. 12 and 13 show a seventh embodiment of the fixing 
apparatus according to the present invention. In the fixing 
apparatus as shown in FIGS. 12 and 13, a fixing roller 31 is 
provided with halogen heaters 6 in a central hollow thereof, 
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8 
and a pressing roller 32 is composed of a core 33 of rigid 
body such as a metal and of an elastic layer 34 of silicone 
rubber. Heat pipes 38 are integrally held on the core 33. In 
detail, a portion of each heat pipe 38 is projected from the 
core 33 into the elastic layer 34. A distance t 1 should be 
carefully determined so as not to be too short between the 
heat pipes 38 and the surface of the elastic layer 34. If there 
is a great difference between the distance t1 and thickness t2 
of elastic layer 34 in a non-projecting portion of the core 33, 
nip would differ depending on a position between the 
pressing roller 32 and the fixing roller 31, causing a fixation 
difference on a transfer sheet passed through the nip. 

FIG. 14 shows an eighth embodiment of the present 
invention. 

In a pressing roller 42 as shown in FIG. 14, heat pipes 48 
are imbedded in an elastic layer 44. independent of a core 
43. In this arrangement, the core 43 may be formed in a 
cylindrical shape, which is easier in production as compared 
to the embodiment as shown in FIGS. 12 and 13. This 
arrangement also has less limitations to a material of the core 
43. Therefore, the fixing apparatus may be produced for a 
cheaper cost. Further, since the heat pipes 48 are separate 
from the core 43, the heat pipes 48 have a greater effect to 
maintain the temperature of elastic layer 44 uniform. 

FIG. 15 shows a modification of the embodiment as 
shown in F.G. 14. 

In the modification as shown in FIG. 15, the heat pipes 58 
are imbedded in an elastic layer 54 of pressing roller 52 in 
the same manner as in the embodiment as shown in FIG. 14. 
but the heat pipes 58 are supported by support plates 57a, 
57b outside the both ends of pressing roller. 
Many widely different embodiments of the present inven 

tion may be constructed without departing from the spirit 
and scope of the present invention. It should be understood 
that the present invention is not limited to the specific 
embodiments described in the specification, except as 
defined in the appended claims. 
What is claimed is: 
1. A fixing apparatus for fixing an image on a recordsheet, 

comprising: 
a tubular fixing roller; 
a pressing roller urged against said fixing roller; 
a heater received in said fixing roller for heating said 

fixing roller; 
at least one heat pipe embedded in said fixing roller so as 

to extend in a longitudinal direction of said fixing roller 
for improving a thermal conductivity; and 

temperature detection/control means for detecting a tem 
perature of said fixing roller and controlling said heater 
so as to adjust said temperature of said fixing roller 
based on said detected temperature; "said fixing roller 
having an imaging portion at a center thereof and 
having non-imaging portions at both ends thereof, and 
said at least one heat pipe being disposed in said fixing 
roller so as to extend, at least at one end thereof, over 
a sheet passage area and a sheet non-passage area on 
said fixing roller, through said imaging portion and 
said non-imaging portions said temperature detection? 
control means comprising temperature detection 
means for detecting said temperature of said fixing 
roller at said non-imaging portion, said temperature 
detection/control means comprising temperature regu 
lating means for interrupting electricity to said heater 
when said fixing roller exceeds a predetermined 
temperature, said temperature detecting means and said 



Re. 36,124 

temperature regulating means being in contact with 
said fixing roller at different positions which are offset 
in the longitudinal direction of said fixing roller being 
arranged in said sheet non-passage area in which said 
at least one heat pipe is disposed. 

2. A fixing apparatus according to claim 1, wherein said 
at least one heat pipe is at least three in number, and at least 
one of said heat pipes is in parallel with the a longitudinal 
axis of said fixing roller. 

3. A fixing apparatus according to claim 1, wherein said 
heat pipe is embedded in a core of said fixing roller, and said 
core of said fixing roller is produced by extrusion. 

4. A fixing apparatus according to claim 1, whereinfor 
fixing an image on a recordsheet, comprising: 

a tubular fixing roller; 
a pressing roller urged against said fixing roller; 
a heater received in said fixing roller for heating said 

fixing roller; 
at least one heat pipe embedded in said fixing roller so as 

to extend in a longitudinal direction of said fixing roller 
for improving a thermal conductivity; and 

temperature detection/control means for detecting a tem 
perature of said fixing roller and controlling said 
heater so as to adjust said temperature of said fixing 
roller based on said detected temperature, 

said at least one heat pipe being disposed in said fixing 
roller so as to extend, at least at one end thereof, over 
a sheet passage area and a sheet non-passage area on 
said fixing roller; 

both ends of said fixing roller are being made of a 
material having a low thermal conductivity. 

5. A fixing apparatus according to claim 1, wherein said 
pipe is shorter in the longitudinal direction of said fixing 
roller than a the sheet passage area of said fixing roller. 

6. A fixing apparatus according to claim 1, wherein a 
heating portion of said heater is shorter in a the longitu 
dinal direction of said fixing roller thana the sheet passage 
area of said fixing roller. 

7. A fixing apparatus according to claim 615, wherein 
said heating portion of said heater is shorter than said heat 
pipe. 

8. A fixing apparatus according to claim 1, wherein said 
at least one heat pipe is at least three in number, and at least 
one of said heat pipes is embedded in an elastic layer of said 
pressing roller. 

9. A fixing apparatus according to claim 2, wherein all of 
said heat pipes are provided in parallel with the longitudinal 
axis of said fixing roller. 

10. A fixing apparatus according to claim 2, wherein one 
of said heat pipes is in parallel with said longitudinal axis of 
said fixing roller, and the others of said heat pipes are 
oblique with respect to said longitudinal axis of said fixing 
roller. 

11. A fixing apparatus according to claim 8, wherein said 
heat pipes are supported by support means outside said 
elastic layer. 

12. A fixing apparatus for fixing an image on a record 
sheet, comprising: 

a tubular fixing roller; 
a pressing roller urged against said fixing roller; 
a heater received in said fixing roller for heating said 

fixing roller; 
at least one heat pipe embedded in a core of said pressing 
roller so as to extend in a longitudinal direction of said 
pressing roller for improving a thermal conductivity, at 
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least a portion of said heat pipe being in an elastic layer 
of said pressing roller and 

temperature detection/control means for detecting a tem 
perature of said fixing roller and controlling said heater 
so as to adjust said temperature of said fixing roller 
based on said detected temperature "said fixing 
roller having an imaging portion at a center thereof 
and having non-imaging portions at both ends thereof, 
and said heat pipe being disposed in said pressing roller 
so as to extend through said imaging portion and said 
non-imaging portions, said temperature detection/ 
control means comprising temperature detection means 
for detecting said temperature of said fixing roller at 
said non-imaging portion, said temperature detection/ 
control means comprising temperature regulating 
means for interrupting electricity to said heater when 
said fixing roller exceeds a predetermined temperature. 
said temperature detecting means and said temperature 
regulating means being in contact with said fixing roller 
at different positions which are offset in the longitudi 
nal direction of said fixing roller a sheet passage area 
and a sheet non-passage area thereon, said fixing 
apparatus further comprising at least one heat pipe 
held on a core of said pressing roller so as to extend in 
a longitudinal direction of said pressing roller for 
improving a thermal conductivity, at least a portion of 
said at least one heat pipe being in an elastic layer of 
said pressing roller, and said at least one heat pipe 
being disposed in said pressing roller so as to extend 
over said sheet passage area and said sheet non 
passage area. 

13. A fixing apparatus according to claim 12, wherein 
for fixing an image on a recordsheet, comprising: 

a tubular fixing roller, 
a pressing roller urged against said fixing roller 
a heater received in said fixing roller for heating said 

firing roller, and 
temperature detection/control means for detecting a ten 
perature of said fixing roller and controlling said 
heater so as to adjust said temperature of said fixing 
roller based on said detected temperature, 

said fixing roller having a sheet passage area and a sheet 
non-passage area thereon, 

said fixing apparatus further comprising at least one heat 
pipe held on a core of said pressing roller so as to 
extend in a longitudinal direction of said pressing roller 
for improving a thermal conductivity, at least a portion 
of said at least one heat pipe being in an elastic layer 
of said pressing roller; and said at least one heat pipe 
being disposed in said pressing roller so as to extend 
over said sheet passage area and said sheet non 
passage area, 

said at least one heat pipe is being formed in an integral 
with said core. 

14. A fining apparatus for fixing an image on a record 
sheet, comprising: 
a tubular fixing roller, 
a pressing roller urged against said fixing roller; 
a heater received in said fixing roller for heating said 

fixing roller; and 
at least one heat pipe embedded in said fixing roller so as 

to extend in a longitudinal direction of said fixing roller 
for improving a thermal conductivity, 

said at least one heat pipe being disposed in said fixing 
roller so as to extend, at least at one end thereof, over 
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a sheet passage area and a sheet non-passage area for 
a small size sheet on said fixing roller and within a 
sheet passage area for a maximum size sheet on the 
fixing roller. 

15. A fiding apparatus for fixing an image on a record 
sheet, comprising: 
a tubular fixing roller, 
a pressing roller urged against said fixing roller; 
a heater received in said fixing roller for heating said 

fixing roller; and 
at least one heat pipe embedded in said fixing roller so as 

to extend in a longitudinal direction of said fixing roller 
for improving a thermal conductivity, 

wherein a heating portion of said heater extends within a 
sheet passage area for a maximum size sheet on the 
firing roller. 

16. Aficing apparatus according to claim 1, wherein said 
temperature detection/control means comprises temperature 
detection means for detecting said temperature of said fixing 
roller at said sheet non-passage area and temperature 
regulating means for interrupting electricity to said heater 
when said fixing roller exceeds a predetermined 
temperature, said temperature detection means and said 
temperature regulating means are arranged in different 
portions which are offset in the longitudinal direction of said 
fixing roller 

17. A fixing apparatus according to claim 14, wherein a 
heating portion of said heater is shorter than said heat pipe. 

18. A fixing roller for fixing an image on a record sheet, 
comprising: 
a tubular roller body; and 
at least one heat pipe embedded in said roller body so as 

to extend in a longitudinal direction of said roller body 
for improving a thermal conductivity, 

said at least one heat pipe being disposed in said roller 
body so as to extend, at least at one end thereof, over 
a sheet passage area and a sheet non-passage area on 
said roller body, thereby to allow an arrangement of a 
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temperature detection/control means within said sheet 
non-passage area. 

19. A fixing roller for fixing an image on a recordsheet, 
comprising: 
a tubular roller body; and 
at least one heat pipe embedded in said roller body so as 

to extend in a longitudinal direction of said roller body 
for improving thermal conductivity, 

said at least one heat pipe being disposed in said roller 
body so as to extend, at least at one end thereof, over 
a sheet passage area and a sheet non-passage area on 
said roller body; 

both ends of said roller body being made of a material 
having a low thermal conductivity. 

20. A fixing roller for fixing an image on a record sheet, 
comprising: 
a tubular roller body; and 
at least one heat pipe embedded in said roller body so as 

to extend in a longitudinal direction of said roller body 
for improving a thermal conductivity, 

said at least one heat pipe being disposed in said roller 
body so as to extend, at least at one end thereof, over 
a sheet passage area and a sheet non-passage area for 
a small size sheet on said roller body and within a sheet 
passage area for a maximum size sheet on the roller 
body. 

21. A fixing roller for fixing an image on a recordsheet, 
comprising: 
a tubular roller body; 
a heater received in said roller body for heating said 

roller body, and 
at least one heat pipe embedded in said roller body so as 

to extend in a longitudinal direction of said roller body 
for improving a thermal conductivity, 

wherein a heating portion of said heater extends within a 
sheet passage area for a maximum size sheet on the 
roller body, 


