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FIRE PREVENTION APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates generally to electrostato 
graphic printing, and more particularly concerns an ap 
paratus for preventing the spread of a fire originating 
in a fusing device used therein. 

In electrostatographic printing, an image bearing 
member is charged to a substantially uniform level and, 
thereafter, selectively discharged to record thereon an 
electrostatic latent image corresponding to an original 
document to be reproduced. The latent image is devel 
oped or rendered viewable by depositing toner parti 
cles thereon. This toner powder image may be fused to 
the image bearing member, or in lieu thereof, trans 
ferred to a sheet of final support material and fused 
thereto. Generally, the toner particles are a heat setta 
ble colored thermoplastic powder. The toner particles 
electrostatically adhere to the image bearing member 
or final support material, and are passed through the 
fuser which generates heat of sufficient intensity to per 
manently fix the toner particles in image con?guration 
thereon. 
Various types of fusing devices are utilized in electro 

statographic printing. Typical fusing devices utilize ra 
diant heating elements for raising'the temperature of 
the toner material to its set point. However, the tem 
perature within the fusing device must be controlled to 
insure that excess heat is not generated therein. If the 
temperature exceeds the kindling temperature of the 
support material, which is typically plain paper, a ?re 
may occur therein. This problem is common to most 
types of fusing devices utilized in electrostatographic 
printing. l-Ieretofore, a fire produced in the fusing de 
vice could rapidly spread throughout the remainder of 
the machine resulting in a great deal of damage and re 
quiring extensive repairs. If the burning sheet were not 
contained within the machine it is possible for the ?am 
ing paper to be transported into the catch tray where 
it exposes the machine operator to injury, and the sur 
rounding environment to potential damage. 
Accordingly, it is a primary object of the present in 

vention to improve the fire protection capability of fus 
ing devices used in electrostatographic printing ma 
chines. 

SUMMARY OF THE INVENTION 

Brie?y stated and in accordance with the present in 
vention, there is provided an apparatus for preventing 
the spread of a fire originating in a fusing device having 
an article passageway therethrough. 
This is accomplished in the present instance by an ap 

paratus including means for sensing the presence of the 
fire in the fusing device. When the fire is detected, 
means, responsive to the sensing means, enclose the 
passageway through the fusing device. Closing the pas 
sageway through the fusing device prevents the spread 
of the fire therefrom. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present inven 
tion will become apparent upon reading the following 
detailed description and upon reference to the draw 
ings, in which: 
FIG. 1 is a schematic perspective view of an electro 

photographic printing machine embodying the features 
of the present invention; 
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2 
FIG. 2 is an enlarged elevational view of a fusing de 

vice having the present invention incorporated therein; 
and 
FIG. 3 is an enlarged fragmentary perspective view of 

a shutter member used in the present invention. 
While the present invention will be described in con 

nection with a preferred embodiment, it will be under 
stood that it is not intended to limit the invention to 
that embodiment. On the contrary, it is intended to 
cover all alternatives, modi?cations and equivalents as 
may be included within the spirit and scope of the in 
vention as de?ned by the appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 

With a continued reference to the drawings, wherein 
like reference numerals have been used throughout to 
designate like elements, FIG. 1 illustrates an electro 
photographic printing machine for reproducing an 
original document. The electrophotographic printing 
machine depicted therein employs a rotatably mounted 
drum 10 having a photoconductive surface 12 thereon. 
Photoconductive surface 12 moves sequentially 
through a series of processing stations as drum 10 ro 
tates in the direction of arrow 14. 
A corona generating device, indicated at 16, is posi 

tioned at charging station A. Corona generating device 
16 extends transversely across photoconductive sur 
face 12 and charges surface 12 to a relatively high uni 
form potential. A suitable corona generating device is 
illustrated in U.S. Pat. No. 2,836,725 issued to Vyver 
berg in 1968. 
Charged photoconductive surface 12 is, next, rotated 

to an exposure station B. Exposure station B includes 
a stationary lens system, designated generally at 18, 
and a scan lamp 20. Original document 22 is placed 
face down upon reciprocating platen 24 which moves 
in a generally horizontal plane as indicated by arrow 
26. Platen 24 is transparent permitting scan lamp 20, 
disposed therebeneath, to illuminate incremental por 
tions of original document 22 as it moves thereover. 
Light rays re?ected from original document 22 irradi 
ate photoconductive surface 12 to selectively dissipate 
the charge thereon and record an electrostatic latent 
image corresponding to original document 22. 

Thereafter, drum 10 is rotated to development sta 
tion C where the electrostatic laten image recorded on 
photoconductive surface 12 is rendered visible. Suit 
able development apparatus is arranged to deposit 
toner particles on the electrostatic latent image form 
ing a powder image thereof. Typical development sys 
tems are cascade, magnetic brush or paddle wheel as 
semblies. Preferably, the present apparatus includes a 
paddle wheel arranged to ?ing the developer material 
over a guide member to cascade in a downwardly direc 
tion over the photoconductive surface to develop the 
latent image. 
After development, the powder image electrostati 

cally adheres to photoconductive surface 12 and ad 
vances therewith to transfer station D. Transfer coro 
tron 28, disposed at transfer station D, attracts the 
toner powder image from photoconductive surface 12 
to a sheet of ?nal support material 30. Final support 
material 30 typically is a suitable plain paper. 
Support material 30 with the powder image thereon 

is advanced by gripper bars 32 of an endless chain sys 
tem to ?xing station E having fusing device 34 posi 
tioned therein. Fuser 34 includes radiant heat ele 
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ments, e.g. infrared lamps, and suitable control circuit 
means for maintaining the temperature thereof such 
that the toner powder image on final support material 
30 is permanently adhered thereto. After the powder 
image is affixed to support material 30, gripper bars 32 
move support material 30 to a pair of feed out rollers 
36 which advance support material 30 to catch tray 38. 
In catch tray 38, final support material 30 may be read 
ily removed therefrom by a machine operator. 
Additional processing stations in the direction of ro 

tation of drum 10, as indicated by arrow 14, are clean 
ing station F and discharge station G. Cleaning station 
F includes a web cleaning system 40 and a pre-clean 
corotron 42. Preclean corotron 42 applies a charge po 
tential to photoconductive surface 12 which loosens or 
repels residual toner particles remaining thereon. This 
allows web cleaning system 40 to readily remove the 
toner particles therefrom. Any residual charge remain 
ing on photoconductive surface 12 is, thereafter, re 
moved at discharge station D. Discharge station D di 
rects light rays from scan lamp 20 onto photoconduc 
tive surface 12 intermediate web cleaning system 40 
and corona generating device 16. The light rays dissi 
pate the unwanted background potential remaining on 
photoconductive surface 12. 
Each sheet of ?nal support material is advanced by 

a sheet advancing mechanism utilizing a suitable re 
verse buckle type of sheet feeder. The sheet advancing 
mechanism is indicated generally at 44, and is arranged 
to move the sheet of final support material into the 
gripper bars which, in turn, transport the sheet to the 
transfer and fusing stations. 
Referring now to FIGS. 2 and 3 there is illustrated, 

in detail, the fire prevention apparatus utilized in fusing 
device 34 depicted in FIG. 1. In the preferred embodi 
ment, fusing device 34 includes an outer housing mem 
ber 44 enclosing a pair of heating elements or infrared 
lamps 46. Gripper bars 32 advance sheet 30 in the di 
rection of arrow 48. Enclosing means are provided at 
both the inlet and outlet of the passageway through the 
fusing device. The enclosing means includes a shutter 
member 50 mounted rotatably on pin 52 secured to the 
machine frame.‘ Shutter member 50 is arranged to be 
of a length sufficient to close the entire outlet from the 
passageway. Side 54 of shutter member 50 is adapted 
to pivot in a downwardly direction so as to enclose the 
outlet from the passageway through fusing device 34. 
Shutter member 50 is maintained in the open position 
by an inelastic tension member such as a fusable wire 
56 having one end thereof attached to shutter member 
50 and passing through the fusing device and attached 
to the frame of the electrostatographic printing ma 
chine or, in lieu thereof, to the external surface of the 
fusing device itself. Micro switch 58 engages side 54 of 
shutter member 50 being in a closed position when 
shutter member 50 is in an open position, i.e. maintain 
ing the passageway through fusing device 34 clear of 
any impediments. In operation, any ?re within fusing 
device 34 severs fusible wire 56. After wire 56 parts, 
shutter member 50 pivots in a downwardly direction 
under the force of gravity to close the outlet opening 
of the passageway through the fusing device. As the 
shutter member pivots in the downwardly direction, 
side 54 disengages from microswitch 58 and micro 
switch 58 opens. When microswitch 58 is in the open 
position, the electrostatic printing machine is non 
operative. In this position, the gripper bars 32 can no 
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4 
longer advance the support material thus maintaining 
the burning support material within fusing device 34. In 
addition, opening ofmicroswitch 58 actuates an alarm 
indicating that there is a fire in fusing device 34. 
While the present invention has been described such 

that gravity pivots shuttei' member 50 from the open to 
the closed position, it is'apparent that any suitable ar 
rangement may be utilized. For example, biasing means 
such as a conventional spring member may be arranged 
to pivot shutter member 50 from the open to the closed 
position when a sensing means such as the fusible wire 
indicates the presence of a ?re. 
With reference to FIGS. 2 and 3, there is shown a 

shutter member 60 arranged to close the inlet to the 
passageway through fusing device 34. Shutter member 
60 is rotatably mounted on pin 64 secured to cover 62. 
When shutter member 60 rotates under the force of 
gravity in the downwardly direction, side end portion 
68 engages ?at plate 66 secured to the frame of the 
printing machine thereby closing the inlet to the fuser 
passageway. Inextensible tension member or fusible 
wire 70 has one end thereof secured to projection 72 
of shutter member 60. Fusible wire 70 extends trans 
versely through fusing device 34 and passes through 
slots in members 74, 76 and 78, respectively attached 
to shutter member 60. One end of wire 70 is attached 
to microswitch 80. When wire 70 is severed by a ?ame, 
microswitch 80 is opened. In the open position, micro 
switch 80 de-energizes the printing machine. 

In operation, shutter member 50 functions as a chute 
leading to paper catch tray 38 (FIG. 1). If the copy 
paper should start to burn, i.e., due to a paper jam oc 
curring in fusing device 30 and the fire spreads toward 
the outlet side of fusing device 30, the ?ame cuts fus 
ible wire 56. Thereafter, shutter member 50, which is 
rotatably mounted to the fusing device via pin 52 ro 
tates under the ‘force of gravity such that it contacts 
side surface 82 of fusing device 34 and closes the outlet 
side thereof. Simultaneously therewith, side 54 of shut 
ter member 50 disengages from microswitch 58 causing 
the de-energization of the printing machine. 

In the event that the fire spreads toward the inlet side 
of fusing device 34, fusible wire 70 extending trans 
versely therethrough in the vicinity of the inlet is ?ame 
cut. Thereafter, shutter member 60, rotatably mounted 
on pin 64 and held in the open position by wire 70, piv 
ots thereabout under the force of gravity until side 68 
contacts ?at plate 66 closing the inlet side of fusing de 
vice 34 to prevent the spread of the ?re therefrom. Si 
multaneously therewith microswitch 80 opens so as to 
de-energize the printing machine. 

In recapitulation, the present invention includes sens 
ing means, i.e. fusible wires 56 and 70 arranged to de 
tect the presence of a ?ame within fusing device 34. 
After the fire is detected, enclosure means, i.e. shutter 
members 50 and 60 close the outlet and inlet, respec 
tively, to the passageway through fusing device 34 pre 
venting the spread of the fire therefrom. ’ 
Thus, it is apparent that there has been provided in 

accordance with this invention an apparatus for pre 
venting the spread of a ?re from a fusing device that 
satis?es the objects, aims and advantages set forth 
above. While this invention has been described in con 
junction with speci?c embodiments thereof, it is evi 
dent that many alternatives, modi?cations, and varia 
tions will be apparent to those skilled in the art in light 
of the foregoing description. Accordingly, it is intended 
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to embrace all such alternatives, modi?cations and var 
iations that fall within the spirit and broad scope of the 
appended claims. 
What is claimed is: 
1. An apparatus for preventing the spread of a ?re 

originating in a fusing device having an article passage 
way therethrough, including: 
means for sensing the presence of the fire in the fus 

ing device; and 
means, responsive to said sensing means indicating 
the ?re in the fusing device, for enclosing the pas 
sageway through the fusing device to prevent the 
spread of the fire therefrom. 

2. An apparatus as recited in claim 1, further includ 
ing means for (lo-energizing the fusing device in re 
sponse to said enclosing means moving to a position 
substantially closing the passageway through the fusing 
device. 

3. An apparatus as recited in claim 1, wherein said 
enclosing means includes shutter members mounted 
movably on the fusing device and arranged to substan 
tially close the entrance and exit of the passageway 
through the fusing device in response to said sensing 
means indicating a fire therein. 

4. An apparatus for preventing the spread of a ?re 
originating in a fusing device having an article passage 
way therethrough, including: 
means for sensing the presence of the fire in the fus 

ing device; 
shutter members mounted movably on the fusing de 

vice and arranged to substantially close the en 
trance and exit of the passageway through the fus 
ing device in response to said sensing means indi 
cating a fire therein; and 

biasing means for resiliently urging said shutter mem 
ber to move in a direction substantially closing the 
entrance and exit of the passageway through the 
fusing device. 

5. An apparatus as recited in claim 4, wherein said 
sensing means includes a fusible substantially inextensi 
ble tension member’extending through the fusing de 
vice and operatively connected at opposite ends 
thereof to said shutter members and the fusing device, 
respectively, restraining said shutter members from 
moving to a position substantially closing the entrance 
and exit of the passageway through the fusing device. 

6. An electrostatographic printing machine of the 
type wherein a toner powder image of an original docu 
ment to be reproduced is formed on a sheet of ?nal 
support material, including: 

a housing member having a passageway there 
through; 

means for advancing the sheet of support material 
through the passageway in said housing member; 
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6 
means for heating the toner powder image as the 

sheet of support material passes through the pas 
sageway in said housing member to permanently fix 
the powder image thereto; 

means for sensing the presence of a fire in said hous 
ing member; and 

means, responsive to said sensing member indicating 
a ?re in said housing member, for enclosing the 
passageway in said housing member to prevent the 
spread of the fire therefrom. 

7. A printing machine as recited in claim 6, further 
including means for de-energizing the printing machine 
in response to said enclosing means moving to a posi 
tion substantially closing the passageway through said 
housing member. 

8. A printing machine as recited in claim 6, wherein 
said enclosing means includes shutter members 
mounted movably on said housing member and ar~ 
ranged to substantially close the entrance and exit of 
the passageway through said housing member in re 
sponse to said sensing means indicating a ?re therein. 

9. An electrostatographic printing machine of the 
type wherein a toner powder image of an original docu 
ment to be reproduced is formed on a sheet of ?nal 
support material, including: 
a housing member having a passageway there 

through: 
means for advancing the sheet of support material 
through the passageway in said housing member; 

means for heating the toner powder image as the 
sheet or support material passes through the pas 
sageway in said housing member to permanently fix 
the powder image thereto; 

means for sensing the presence of a fire in said hous~ 
ing member; 

shutter members mounted movably on said housing 
member and arranged to substantially close the en 
trance and exit of the passageway through said 
housing member in response to said sensing means 
indicating a ?re therein; and 

biasing means for resiliently urging said shutter mem 
ber to move in a direction substantially closing the 
entrance and exit of the passageway through said 
housing member. 

10. A printing machine as recited in claim 9, wherein 
said sensing means includes fusible substantially inex 
tensible tension members extending through said hous 
ing member and operatively connected, at opposed 
ends thereof, to said shutter members and said housing 
member, respectively, restraining said shutter members 
from moving to a position substantially closing the en 
trance and exit of the passageway through said housing 
member. 

* * * * * 


