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DEVICE FOR HEATING AND FIXING TONER 
IMAGES UPON A RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

:r The present invention relates to a device'for heating 
and ?xing toner images upon a recording medium in an 
electrophotographic process using dry methods or. a 
thermographic process. ‘ 

Heat ?xing is generally employed for ?xing a visible 
image, for example, formed by toner containing easily 
fusible resin in an electrophotographic process by dry 
method. A heat source is employed such as an infrared 
ray lamp, a halogen lamp or a nichrome wire so that the 
visible image may be heated to a temperature between 
100°C and 1s0"c so as to be fused. However, this 
method has disadvantages in that the time required for 
raising the temperature of the visible image to a ?xing 

- temperature is quite long;'the thermal efficiency is low; 
and other parts of the apparatus become heated. To 
overcome these problems, there have been proposed 
various methods, but none has been particularly suc 
cessful in reducing the rise time for reaching the ?xing 
temperature and accomplishing the perfect ?xing at 
high speed. I . ' 

SUMMARY OF THE INVENTION 

One of the objects of the present inventionis to over 
come the problems of the prior art device described 
above. ' p ‘ 

Another object of the present invention is to provide 
an arrangement in ‘which a recording medium is not 
brought into direct contact with a heating means and is 
preventedrfrom being over-heated. 
Another object of the present invention is to provide 

an arrangement for preventing the toner from being ad 
hered to an endless belt for heating the toner. . 
Another object of the vpresent-invention is to provide 

an arrangement for facilitating the easy removal of the 
toner adhered to the endless belt. 
Another object of the present invention is to prevent 

overheating ofthe endless belt. ‘ 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view in elevation a fundamental 
heating and fusing device in accordance with the 
present invention; , . 

FIGS. 2 and 3 are sectional views as in FIG. 1 illus 
trating additional features thereof; 

FIG. 4-A and FIG. 4—B are side views illustrating the 
copies used in thermographic process; and ‘ 

FIG. 5 is a sectional view in elevation of a device in 
accordance with the present invention for accomplish 
ing the thermographic development of the copies 
shown in FIGS. 4-A and 4-B. ' 

. DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates the fundamental arrangement of 
the present invention, in which a visible image 2 is 
formed by a developing agent (toner) containing fusi 
ble resins upon a recording medium 1 advanced in the . 
direction indicated by the arrow 0. When the recording 
medium 1 is brought into contact with an endless belt 5 
made of a non-adhesive material and it is heated by 
means of a hollow roller 4, over which a belt rides, in 
corporating therein a heater 3 such as an infrared lamp, 

. a halogen lamp, a nichrome wire, etc. Alternatively,- the 
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According to oneaspectof the present invention, a ' 
non-adhesive endless belt is used for heating thetoner 
upon a recording medium. The endless belt rides about 
a heating roller incorporating therein a heater and a 
drive roller spaced apart from the heating roller so that 
the endless belt may be suitably cooledby the time it 
returns to the heatingvroller after it haslfused thetoner 
on the recording mediurnrThat is‘, the overheating of 
they endless belt maybeprevented. The endless belt for 
heating‘ the toner mayybe brought into direct contact 
with ‘the recording medium or may be spaced apart 
therefrom by a suitable distance. Preferably a rotary 
cleaning brush may be. positionedin contact with the 
endless belt for removal of the toner and other con~ 
taminants which‘ cling to the endless belt. This arrange 

. r'nentis especially advantageous when the endless belt 
is in direct contact with'the recording medium. 
A device in accordance with the present invention 

maybe used for heatinga heat-sensitive substance such 
as, for example, aheat-sensitive paper or a'stencil. - 

The present invention will become more apparent 
from the following description of the preferred embodi 
ments taken in conjunction with the accompanying 
drawings. 
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roller 4 may serve as a heater. The toner is heated and 
?xed to the recording medium 1, so that the permanent 
image 8 may be formed. The endless belt 5 which wraps 
in it the hollow roller 4 and a spaced drive roller 6 is ad 
vanced at the same speed as that of the recording medi 
um I in the direction b. A pressure roller 7 rotating in 
the direction indicated by the arrow c has its peripheral 
surface covered with an elastic member such as ther 
mostable rubber capable of withstanding a temperature 
of 200° C and serves to press the toner image 2 against 
the endless belt 5 and to prevent the toner'image from 
being distorted. The ?xing speed of the visible image 
may be improved‘ when the pressure roller 7 is pre 
heated to a temperature from 60° to 90° C. 
When the surface of the endless belt 5 is moved away 

from the heating roller 4, its temperature is lowered by 
cooling so that any toner attached thereto is suf?ciently 
cooled to be easily removed from the endless roller 5. 
Furthermore, temperature control of the heating roller 
may be easily achieved. ' 

In FIGS. 2 to 5, members which function as those in 
the embodiment illustrated in FIG. 1 are indicated by 
the same reference‘ numerals. Therefore, the explana 
tion of these members will not be made. In the. embodi 
ment illustrated in FIG. 2, a cleaning‘brush 9 rotates in 
the same direction with that of the roller 6 so as to 

clean the endless belt 5. Therefore, the endless belt 5_ 
free from the toner may be always brought into contact 
with the heating roller 4. ~ 

The cleaning brush 9 is spaced apart from the heat 
ing roller 4 so that the aging of the cleaning brush 9 
may be prevented. That is, the service life may be ex 
tended. As the endless belt 5 moves away from the 
heating roller 4, the toner vattached thereupon is 
cooled, so‘ that the removal of the toner upon the 
endless belt 5 may be further improved. 
The embodiment illustrated in FIG. 3 is provided 

with an application roller 10 for applying silicon oil or 
the like over the endless belt Sin order to form a non 
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adhesive layer thereupon‘. The application roller 10 is 
coated with a permeable substance such as cloth 9' for 
holding silicon oil therein. The'application roller 10 
rotates about a shaft 11 and makes contact with the 
endless belt 5 so that the non-adhesive layer may be 
formed upon the endless belt 5. Therefore non-adhe 
siveness of the endless belt surface 5 may be further im 
proved. ' 

FIG. 4-A and FIG. 4-B are side views of a heat-sensi 
tive substance (thermographic copy) illustrating its 
thermographic process. The copy is, for example, a 
stencil. In FIG. 4-A, reference numeral 12 designates a 
heat-sensitive copy made of a porous paper or plastic 
sheet with waxy backing; and 13, an original to be 
reproduced in registration with the copy 12. lnfrared 
rays are irradiated from the‘ back of the copy 12 so that 
the image (or printing) portion upon the original 13 
(generally a black-colored portion) absorbs much in 
frared rays. The heat rays 15 irradiated from the image 
or printing portion 13a upon the original 12 which is 
heated to a high temperature by the infrared rays 15 
heats a portion on the copy 12 corresponding to the 

. image or printing portion 13a of the original 13. In con 
sequence, wax is melted so that the porous paper or 
plastic sheet 12a is exposed. The infrared rays 14 in 
cident upon a non-image portion ornon~printing por 
tion upon the original 13 are re?ected and dissipated as 
shown by 16. Consequently, the temperature of the 
non-printing portion is not raised, so that a portion on 
the copy 12 corresponding to this non-printing portion 
will not melt..The reproduced copy 12 may be used as 
stencil in mimeographing. 
The embodiment illustrated in FIG. 5 is for accom 

plishing the thermographic process whose principle has 
been explained with reference to‘FlG. 4-A and FIG. 
4-B, by a heater in accordance with the present inven 
tion. The original 13 is placed over the copy 12 as 
shown and they are passed through the nip between the 
heating roller 4 and the pressure roller 7 in the 

15 

20 

25 

30 

35 

“to 

45 

55 

60 

65 

4 
direction indicated by the arrow 0. Thus, the thermo 
graphic process may be accomplished. The processing 
speed may be improved when the pressure roller 7 is 
pre-heated. The endless belt 5 serves to easily control 
the temperaturein the thermographic process. 
What is claimed is: 
1. A device for heating and ?xing a toner image upon 

a toner-carrying recording medium being transported 
thereby comprising: 

a. a heating roller disposed adjacent the path of 
travel of said recording medium; 

b. an endless belt made of a thermostable substance 
and mounted for travel around said heating roller 
so as to transfer heat from said roller to the toner 
carrying surface of said recording medium to fuse 
the toner thereon; ‘ 

c. means for driving said endless belt in the same 
direction as that of said recording medium; and 

d. a preheated pressure roller positioned opposite 
said heating roller and cooperating with said heat 
ing roller to pass said recording medium under 
pressure between them. 

2. The device de?ned in claim 1 wherein said endless 
belt is made of a non-adhesive material. 

3. The device de?ned in claim 1 wherein said heating 
roller is spaced agart from said_ belt-driving means. 

4. The device e?ned in claim 1,1ncludmg means for 
cleaning the surface of said endless belt. 

5. The device defined inlclaim 4 wherein said clean 
ing means is a rotating brush. 

6. The device de?ned in claim 1 wherein an applica 
tion means is provided for applying a non-adhesive 
coating upon the surface of said non-adhesive endless 
belt. 

7. The device de?ned in claim 6 wherein said appli 
cation means is a application roller coated with a 
permeable substance. 

8. A device as in claim 1, wherein the pressure roller 
has a thermostable surface. 

* * * * * 


