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‘ 1 i157] _ . ABSTRACT ‘ _ 

Heating apparatus comprising at least one heating ,ele-' 
ment for radiating heat to a material ‘to be heated, 
bracket means for supporting the heating elements, 

, the bracket means comprising a‘ sufficiently large 
‘opening in the side thereof away from the material to 
be heated so that the amount of deformation of the 
bracket meansis minimal upon heating by‘ the heating 
element, the ratio of the area of the opening to' the 
area of the side being 60-80 percent, a, plate disposed 
over the opening and adjacent the heating element for 
re?ecting radiant heat from the heating element to ex‘ 
pedite the ‘heating of , the material to be‘ heated and to 

_' } lessen the amount of power consumed by the heating 
element,-and means for loosely connecting the plate to 

- the bracket means so that, upon heating by the heat 
ing element, the plate deforms independently'oflthe 

‘ bracket in spite of it being disposed adjacent the heat- V 
ing element. a 

7 Claims, 3 Drawing Figures 





‘ HEATER HOLDING BRACKET FOR A HEAT 
FIXER IN A COPYING MACHINE OR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to an improved heater holding 

bracket for a heat ?xer in a copying machine or the like 
wherein a developed image or the like is ?xed on a 
copying paper.‘ _‘ . . ' 

2. Description of the-Prior Art 7 
In the conventional heat ?xer used in copying ma 

chines, it generally takes 10 to 15 minutes from the 
time when the ?xer starts warming up to the time when 
the temperature of the ?xer'is sufficiently high to ?x 

. the developed images. It'is apparent that the waiting 
time depends upon the heat capacity of the heater and 
the ?xer body retaining the heater, and ‘accordingly, it 
has usually been the practice to make the heater with 
a material of low heat capacity and to hold the'heater 
with a material of low heat capacity. Further, in con 
ventional copying machines, only one side of the heater 
faces the copying paper and the opposite side (back 
side) is practically wasted in heating the paper. 

lt has been provedv by experiments that a polished 
plate of aluminum or stainless steel may be effectively 
used'for re?ecting the radiant heat generated from the 
back side of the heater to efficiently use the heat. Fur 
thermore, it is apparent that there?ecting plate should 
be located as near.’ the heater as possible to effectively 
utilize _the‘- heat therefrom. By means ' of such an ar- 7 

‘ rangement, it can be expected that the time constant of 
temperature rise is made small becauseof the in?nite 

' re?ection of the radiant energy between ‘the back side 
of the heater and the inner surface of the bracket. Fur 
ther, the electricpower consumption is reduced. 
However, there are many problems from the view 

point of safety in locating the heater holding bracket 
close to the heater since the thermal deformation of the 
bracket itself is quite substantial. Thus, the shape of the 
bracket is deformed due to the difference in deforma 

’ tion of various parts thereof whichresults in the possi 
bility of electrical short circuit. Although the insertion 
of, insulating material ‘between the heater’ and the 
bracket together with the, utilization of a bracket com 
prising a thin plate of metal has been attempted, these 
attempts have not resulted in satisfactory radiant heat 
re?ection characteristics nor in sufficiently rigid struc 
tures. ‘ ‘ 

SUMMARY OF THE INVENTION 

The primary object of this invention is to provide ap 
paratus which solves the various problems inherent in 
conventional heat ?xers as discussed above. 
A further object of the present invention is to provide 

a heater holding bracket for a heat ?xer in a copying 
machine in which the bracket and the radiant heat re 
?ecting plate are not deformed by heat, the waiting 
time is substantially shortened with respect to prior art 
devices and the power consumption is reduced.' 
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V A further object of this invention is to provide an im- _ 
proved apparatus of the above type where the radiant 
‘heat re?ecting plate is located close to the heater, and 
the ?xing by heat is continuously repeated at a high 
speed so that the heater may be used in a high speed 
copying machine or the like. 

. 2 

A Other objects and advantages of this invention ‘will 
become apparent upon-reading the appended claims in 
conjunction with the following detailed description and 
the attached drawing. * ' ' 

BRIEF DESCRIPTION 0E THE DRAWING 
FIG. 1 is an exploded perspective view of an illustra 

tive embodiment of the invention. ‘ ‘ 

FIG. 2 is a partial elevational sectional view illustrat 
ing the assembled bracket, radiant heat re?ecting plate 
and heater of FIG. 1. ' ‘ 

FIG. 3 is a sectional view taken along‘ the line 3—-3 
of FIG. 2. " " 

DESCRIPTION oF‘TnE PREFERRED 
EMBODIMENT 

The present invention will be described with refer 
ence to the drawing. A bracket 1 for the heat ?xer pref 
erably comprises a material having good radiant heat 
re?ectance such as a polished plate of stainless steel. 
The bracket 1 includes four side plates and an-upper' 
face which has a central part cutout to form anopen 
ing 2. Disposed below the opening 2 are heater mem 
bers 3 having a substantially V-shaped cross section ,as 
can be seen in FIG. 3. The heater members 3 are sup 
ported by support bars 4 disposed lengthwise to the 
opening 2 of the bracket 1. One side 3a of each of the 
heater members 3 facing the copying paper 5 is made 
black so as to effectively generate radiant energy. The 
heater members 3 are connected to a plug to provide 
electric current thereto either serially orin parallel‘ in 
av well known manner, which does not form a part of ' 
this invention. 
Each corner of the upper face of the bracket 1 is pro- ‘ 

vided with a bolt hole 6 as can be seen in FIGS. 1 and 
2. A radiant heat re?ecting plate 7 is "typically com 
prised of a polished plate ‘of stainless steel or aluminum, 
the respective corners of which being provided with 
holes 8 having a diameter larger than that of the bolt 
holes 6. A spacer 9, av washer 10, a spring Washer ‘11, 
a bolt 12, and a nut 13 comprise a plate securing means 
14 which is used at each of the bolt holes 6‘to secure 
the radiant heat re?ecting plate 7 to‘the bracket 1. _ ' 

In securing the plate 7 to the bracket 1, the plate 7 
is placed on the bracket 1 with the bolt holes 6 aligned 
with the holes 8, the spacers 9 are inserted into’the 
holes 8, the washers 10 are placed on the spacers 9, the 
bolts 12 are inserted into the bolt holes 6 from the 
washer 10 side, the spring washers 11 are set to the 
bolts 12, and the nuts 13 are screwed to the bolts 12 to 
?x tightly the washers 10 and the spacers 9' to the 
bracket, as can be‘seen in FIG. 2, whereby the radiant 
heat re?ecting plate 7 is secured and mounted to the 
bracket 1. The outside diameter of the spacer 9 is less 
than the diameter of the hole 8 so that the re?ecting 
plate 7 may move in any direction with respect to the 
bracket 1 so that the plate 7 does not have any effect 
‘on the bracket 1 when the plate is‘ deformed by heat. 

Thus, the heat irradiated from the heater 3 is rapidly 
multiplied because of a substantially in?nite number of 
re?ections which are repeated between the re?ecting 
plate 7 and the heater members 3. The ef?ciency of 
heating the copying paper 5 is thus’ increased. At this 
time, the bracket 1 and the radiant heat re?ecting plate 
7 are expanded by heat as the temperature of‘ the 
heater members 3 rises. However, because of the open 



3 
ing 2, the deformation of bracket 1 is, quite small. Fur 
ther, the radiant heat re?ecting plate 7 is not deformed 
at all by heat because it is not tightly ?xed to the 
bracket 1 as mentioned above. 
Thus, since the bracket 1 holding the heater mem 

bers 3 has an opening 2 in its central portion and since 
opening 2 is covered with a radiant heat re?ecting plate 
7 which is loosely mounted on bracket 1 by plate secur 
ing means 14’ so that the plate 7 may extend freely, 
thermal deformation of the bracket 1 and the radiant 
heat re?ecting plate 7 is substantially prevented. Ac 

I cordingly, the re?ecting plate 7 can be located close to 
the heater 3 and therefore the time constant of temper 
ature rise can be made quite small which results in con 
siderable‘ shortening of the waiting time and decrease 
of electric power consumption. Consequently, it be 
comes possible for the device of this invention to be 
used with a high speed copying machine or the like in 
which the operation of rapid heating ?xation is re 
peated continuously under high temperature. ' 

It has been determined that the ratio of the area of 
the opening 2 with respect to the area of the upper face 
of the bracket 1 should preferably be about 70 percent 
and may be from 60—80 percent in order that minimum 
deformation of the bracket occurs. 
Numerous modi?cations of the invention will be 

come apparent vto one of ordinary skill in the art upon 
reading the foregoing disclosure. During such a reading 
it_will be evident that this invention provides an im 
proved heater holding bracket for a heat ?xer for ac 
complishing the objects and advantages herein stated. 

’ What is claimed is: 
1. Heating apparatus comprising; 
at least one heating element for radiating heat to a 

' material to be heated; 
bracket means for supporting said heating element, 

said bracket means comprising a suf?ciently large 
" - opening in the side thereof away from said material 
to be heated so that the amount of deformation of 

' said bracket means is minimal upon heating by said 
heating element, the ratio of the area of said open 

5 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

3,825,407 
4 

ing to the area of said side being 60—80 percent; 
a plate disposed over said opening and adjacent said 
heating element for re?ecting radiant heat from 
said heating element to expedite the heating of said 
material to be heated and to lessen the amount of 
power consumed by said heating element; and 

means for loosely connecting said plate to said 
bracket means so that, upon heating by said heat 
ing element, said plate deforms independently of 
said bracket in spite of it being disposed adjacent 
the heating element. 

2. Heating apparatus as in claim 1 where said ratio is 
approximately 70 percent. 

3. Heating apparatus as in claim 1 where said mate 
rial to be heated is copying paper for use in a copying 
machine. ' 

4. Heating apparatus as in claim 1 where said heating 
element comprises a longitudinally extending element 
having a V-shaped cross section with the top of the V 
facing toward said heat re?ecting plate and with the 
bottom portion of one of the sides of the V blackened 
to generate heat. 

5. Heating apparatus as in claim 4 where said bracket 
means includes at least two vertically extending side 
members and where said apparatus includes at least 
one support member extending longitudinally between 
said side members for supporting said heating element. 

6. Heating apparatus as in claim 1 where said heat re 
?ecting plate has a plurality of holes of a ?rst diameter 
and where said connecting means includes a plurality 
of members connected to said bracket of a second di 
ameter less than said ?rst diameter, said members 
being disposed in said holes to effect said loose connec 
tion of the heat re?ecting plate to the bracket means. 

7. Heating apparatus as in claim 6 where said mem 
bers connected to said bracket comprise a plurality of 
spacers respectively disposed about a plurality of bolts 
respectively connected through a plurality of holes dis 
posed about said opening in said bracket means. 

* * * * =|= 


