
United States Patent (19) 
Hamilton 

54 

(75) 
73 

22) 

21 ) 

52 

51) 
58 

56) 

STRIPPER FINGER DESIGN TO PREVENT 
“OL-ON-THE-COPY 

Inventor: Willard C. Hamilton, Webster, N.Y. 
Assignee: Xerox Corporation, Stamford, 

Conn. 

Filed: Nov. 23, 1973 
Appl. No.: 418,538 

U.S. Cl. ...................... 432/60; 1 18/60; 1 18770; 
18/245; 27 1/DIG. 2 

Int. Cl............................................. B05c 11100 
Field of Search................................ 432/59-60, 

432/227-228, 75, 2; 219/216, 388, 4.69; 
271/DIG. 2, 80, 174; 118/60, 70, 245; 

101/425; 100/93 RP, 173, 174; 151236 A, 
256, 51; 355/15 

References Cited 
UNITED STATES PATENTS 

2,339,891 171944 Tarnuzzer............................. 18770 

[11] 3,881,859 
(45) May 6, 1975 

2,704,026 3/1955 Rogge et al......................... 101/425 
3,405,683 10, 1968 Jons et al............................ 107425 
3,537,404 1/1970 Rohrbacher.......................... 18770 
3,660,863 5/1972 Gerpasi................................. 355/15 
3,718,116 2/1973 Thettu .................................. 1 18160 

FOREIGN PATENTS OR APPLICATIONS 
568,141 3/1945 United Kingdom................. 101.1425 

Primary Examiner-John J. Camby 
Assistant Examiner-Henry C. Yuen 

57 ABSTRACT 
Fuser for a xerographic reproducing apparatus charac 
terized by the provision of means for stripping the 
copy paper from the heated fuser roll. The stripping 
means is characterized by the provision of a plurality 
of bifurcated finger-like elements wherein an oil ab 
sorbent material is disposed between the portions 
forming the bifurcation for the purpose of removing 
excess release agent material at the leading edges of 
the finger-like elements. 

7 Claims, 3 Drawing Figures 
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1 
STRIPPER FINGER DESIGN TO PREVENT 

“OIL-ON-THE-COPY" 

BACKGROUND OF THE INVENTION 
This invention relates, in general, to apparatus for 

stripping copy paper from a heated fuser roll in a xero 
graphic reproducing apparatus and, more particularly, 
to stripping apparatus suitable for stripping copies from 
a fuser roll to which a liquid release agent has been ap 
plied for preventing toner offset. 

In the process of xerography, a light image of an orig 
inal to be copied is typically recorded in the form of a 
latent electrostatic image upon a photosensitive mem 
ber with subsequent rendering of the latent image visi 
ble by the application of electroscopic marking parti 
cles, commonly referred to as toner. The visual image 
can be either fixed directly upon the photosenstive 
member or transferred from the member to a sheet of 
plain paper with subsequent affixing of the image 
thereto. 

In order to permanently affix or fuse an electroscopic 
toner material onto a support member by heat, it is nec 
essary to elevate the temperature of the toner material 
to a point at which the constituents of the toner mate 
rial coalesce and become tacky. This action causes the 
toner to be absorbed to some extent into the fibers of 
the support member which in many instances consti 
tutes plain paper. Thereafter, as the toner material is 
cooled, solidification of the toner material occurs caus 
ing the toner material to be firmly bonded to the sup 
port member. 

In both the electrographic as well as the xerographic 
recording arts, the use of thermal energy for fusing 
toner images onto a support member is old and well 
known. 
One approach to thermal fusing of electroscopic 

toner images onto a support has been to pass the sup 
port with the toner images thereon between a pair of 
opposed roller members at least one of which is either 
externally or internally heated. 
During operation of a fusing system of the above 

described type, the support member to which the toner 
images are electrostatically adhered is moved through 
the nip formed between the rolls with the toner image 
contacting the fuser roll to thereby produce heating of 
the toner images within the nip. By controlling the heat 
transferred to the toner and by the provision of proper 
roll surface materials virtually no offsetting of the toner 
particles from the copy sheet to the fuser roll is experi 
enced under normal conditions. This is because the 
heat applied to the surface of the roller is insufficient 
to raise the temperature of the surface of the roller 
above the hot offset temperature of the toner whereat 
the toner particles of the image areas of the toner 
would liquefy and cause a shearing action in the central 
portion of the molten toner to thereby result in offset. 
Shearing occurs when the inter-particle forces holding 
the viscoustoner mass together is less than the surface 
energy forces tending to offset it to a contacting surface 
such as the fuser roll. 
Occasionally, however, extraneous toner particles 

will be offset to the fuser roll by an insufficient applica 
tion of heat to the surface thereof, by imperfections in 
the properties of the entire surface of the roll, or by the 
toner particles insufficiently adhering to the copy sheet 
by the electrostatic forces which normally hold them 
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there. In such a case, extraneous toner particles may be 
transferred to the surface of the fuser roll beyond the 
nip, with subsequent transfer to the back-up roll during 
periods of time when no copy paper is in the nip and 
before the back-up roll can be moved out of contact 
with the the fuser roll. 

It will be appreciated that in order to prevent such 
toner particles being transferred to the copy paper it is 
necessary to remove the toner particles from the fuser 
roll and/or the back-up roll. It will be further appreci 
ated that if enough toner accumulates on the back-up 
roll the paper feed will be affected. 
One arrangement for minimizing the foregoing phe 

nomena, commonly referred to as “offsetting', has 
been to provide a fuser roll with an outer covering or 
sleeve of polytetrafluoroethylene, commonly known as 
Teflon, to which a release agent such as silicone oil is 
applied. Silicone based oils, which possess a relatively 
low surface energy, have been found to be a material 
that is suitable for use in the heated roll fuser environ 
ment. In practice, a thin layer of silicone oil is applied 
to the surface of the heated roll to thereby form an in 
terface between the roll surface and the toner images 
carried on the support material. Thus, a low surface en 
ergy layer is presented to the toner as it passes through 
the fuser nip and thereby prevents toner from adhering 
to the fuser roll surface. Although the low surface en 
ergy oils generally act as a non-wetting fluid in regard 
to most support materials, it has been found that a me 
chanical flowing of the release agent from the roll onto 
the support material will occur if an excess of oil is al 
lowed to accumulate in a region where it can come into 
contact with the copy paper. Accordingly, the amount 
of oil applied to the roll surface is generally metered 
under controlled conditions to maintain a relatively 
thin coating of the release agent on the roll surface. 
As the copy sheet passes out of the nip formed by the 

fuser roll and the back-up roll, it is necessary to provide 
means such as stripper blades or finger-like members to 
insure that the copy paper proceeds along a predeter 
mined path from the nip of the fuser roll and back-up 
roll to a conveyor belt or the like for moving the copy 
paper towards the exit of the machine or apparatus. 
Such stripper members usually contact the surface of 
the roll and it has been found that due to such contact 
the oil forming the release agent tends to accumulate 
at the point of contact near the leading edge of the 
stripper member. It has been found that such accumu 
lation will cause excess amounts of oil to be picked up 
by the copy paper thus adversely affecting the quality 
of the copy produced. 

It is therefore the principal object of the present in 
vention to provide an improved roll fusing device for 
fixing toner images. 
Another object of the present invention is to provide 

improved means for removing a copy sheet from the 
surface of a heating fusing roll. 
Yet another object of the present invention is to pro 

vide a stripping device in conjunction with a heated fus 
ing roll which minimizes the effect of oil accumulated 
at the contact surface between the stripping means and 
the fuser roll. 

BRIEF SUMMARY OF THE INVENTION 

The above-cited objects of the present invention are 
accomplished by means of a sheet removal device 
which is adapted to move between the surface of an oil 
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coated fuser roll and an image bearing support member 
carried thereon. The sheet removal device is character 
ized by the provision of one or more bifurcated stripper 
elements having an oil absorbent material disposed in 
the bifurcation of the stripper element in order to ab 
sorb the oil tending to accumulate at the leading edge 
of the stripper member away from the leading edge and 
into a reservoir for containing the oil so removed from 
the leading edge of the stripper member. 
For a better understanding of the present invention 

as well as other objects and further features thereof, 
reference may be had to the following detailed descrip 
tion of the invention to be read in conjunction with the 
accompanying drawings wherein: 
FIG. 1 is a perspective view in partial section illus 

trating a heated pressure roll image fixing assembly em 
ploying the sheet removal apparatus of the present in 
vention; 
FIG. 2 is an end view partially in section, of the lower 

fuser roll of the assembly shown in FIG. 1 illustrating 
the sheet removal apparatus of the present invention 
positioned in an operative orientation; and 
FIG. 3 is a perspective view of a stripper member 

forming a part of the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 

Referring now to FIG. 1, there is shown a typical heat 
pressure roll fusing system utilizing the sheet removal 
apparatus of the present invention. A pair of co-acting 
fuser rolls, including a lower heated roll 11 and an 
upper back-up roll 12, are rotatably mounted within a 
support frame 13 and have drive means (not shown) 
operatively associated therewith for rotating the rolls at 
synchronous speeds in the direction indicated by the 
arrows. One of the roll members, in this particular case 
the bottom roll 11, is provided with an internal source 
of heat energy and it is arranged so that its outer sur 
face contacts the toner image bearing side of a copy 
sheet 15 as the sheet is transported through the nip of 
the fuser roll assembly. The lower or heated roll 11 is 
formed of a resilient blanket 16 which is supported by 
a rigid core 17 and has a thin layer of relatively abhe 
sive material 18, for example, polytetrafluoroethylene, 
positioned thereover. Disposed axially through the in 
terior of the rigid core 17 is a quartz heating lamp 19 
which functions to transfer the proper amount of en 
ergy to the roll member so as to raise the surface tem 
perature thereof to a predetermined operating level. 
The upper or back-up fuser roll 12 is made of a rela 

tively rigid cylindrical substrate 20, preferably steel or 
aluminum, over which is provided a relatively thick 
sleeve 21 of polytetrafluoroethylene. In operation, the 
two rolls 11 and 12 are mounted in the frame so that 
the upper resilient roll 12 is deformed against the more 
rigid lower heated roll 11 thus creating an extended nip 
therebetween through which the copy sheet is passed 
during the fusing process. During passage of the sheet, 
sufficient pressure and heat energy is transferred from 
the fuser assembly to the copy sheet to effect the de 
sired toner coalescing and consequently image fixing. 
It will be appreciated that while the rolls 11 and 12 are 
disposed in a particular orientation relative to each 
other therefore the fuser roll 11 is subadjacent the 
back-up roll 12, the positions of the rolls can be inter 
changed without departing from the spirit and scope of 
the invention. It will further be appreciated that suit 
able means should be provided for maintaining the rolls 
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4 
11 and 12 out of contact with each other during periods 
of non-operation. To this end, mechanism (not shown) 
can be provided which will move one or the other of 
the rolls from its normal operating position to a re 
tracted position whereby the rolls are out of engage 
nent. 
Alternatively, one of the rolls 11 and 12 could be 

provided with a flat spot thereon extending the longitu 
dinal axis thereof and the rolls could be so synchro 
nized as to be brought to a rest position whereby the 
flat portion of the one roll is opposite the other roll. 

In order to prevent the toner particles forming the 
image carried by the support sheet from being offset 
onto the heated roll surface of roll 11, as the sheet is 
drawn through the fuser nip, the heated roll is provided 
with a layer of oil constituting a release agent capable 
of preventing the toner particles from being offset to 
the heated roll surface. Silicone based oils have been 
found to be suitable release agents for this intended 
purpose. 
An oil applicating mechanism, generally referenced 

25, is positioned adjacent to the lower portion of the 
heated fuser roll 11 as illustrated in FIGS. 1 and 2. An 
applicator wick 26 is mounted in the upper part of the 
housing 27 and is arranged to contact the lower portion 
of a heated roll surface. A rotating oil metering cylin 
der 28 is located directly beneath the wick and serves 
to transport a predetermined amount of oil from a 
housing sump region 29 upwardly into contact with the 
wick surface. Sufficient oil is carried to the wick by the 
metering roll to allow the wick to apply to the outer pe 
riphery of the fuser roll a relatively even layer of oil. 
The oil layer applied to the fuser roll surface must be 
thick enough to act as an interface between the roll sur 
face and the copy sheet to prevent toner offsetting but 
yet must be thin enough to prevent wetting of the copy 
sheet as it comes through the fuser nip. For further in 
formation concerning this type of oil metering system 
reference may be had to U.S. Pat. No. 3,718,116. 
As the image-bearing support sheet passes through 

the nip of the fuser roll assembly the sheet tends to fol 
low the rotation of the heated fuser roll surface thereby 
necessitating the provision of some mechanism for ef 
fecting the removal of the support sheet from the fuser 
roll surface, after the image has been fixed thereto. To 
this end, one or more pickoff or stripper fingers 31 are 
mounted slightly after the nip of the fuser roll assembly 
and are arranged to be disposed between the fuser roll 
surface and the copy sheet moving through the nip. As 
the copy sheet leaves the fuser nip it comes into contact 
with the upper surface of the stripper fingers 31. The 
fingers thus are interposed between the sheet and the 
fuser roll to thereby redirect the sheet along a predeter 
mined path of travel away from the roll thereby effect 
ing the desired separation of the copy sheet from the 
fuser roller. 

In a system such as herein contemplated, therefore 
wherein release agent is applied to the fuser roll, the 
pickoff fingers trap oil or release agent at the line of 
contact of the finger with the fuser roll thereby produc 
ing an excess amount of oil at such line of contact re 
Sulting in transfer of an excessive amount of oil to the 
copy sheet. Accordingly, the fingers 31 are constructed 
in a particular manner in order to alleviate the problem 
of excessive oil accumulation. 
As illustrated in FIGS. 1 through 3, the sheet removal 

apparatus of the present invention comprises a pair of 
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pickoff fingers 31 which are pivotably mounted upon 
the free ends of pivot pins 32. The pivot pins 32 are an 
chored at one end thereof is generally vertical support 
members 34 which are, in turn, supported by an elon 
gated member 35 secured to the support frame 13. 
Each finger is provided with a contacting edge 36 of 
relatively small thickness formed by a top surface 38 
and a bottom surface 39. The fingers are supported in 
the fuser assembly such that the lower or bottom sur 
face 39 rests on the fuser roll 11 and is retained in that 
position due to gravitational forces. 
From a consideration of FIG. 3 it can be seen that the 

pickoff finger 31 comprises an elongated slot 40 begin 
ning at the leading edge 36 and terminating with an ap 
erture 42 rearwardly of the leading edge 36. A pad 44 
disposed in the elongated slot 40 and in the aperture 42 
serves to absorb the oil tending to accumulate at the 
leading edge 36 and by a wicking action carry the oil 
rearwardly of the leading edge 36 to the portion of the 
pad 44 disposed in the aperture 42 which serves as a 
reservoir for the oil. 

It has been found that absent the pad 44 the leading 
part of the slot 40 acts like a large capillary that would 
hold the oil picked up from the fuser roll. The oil thus 
picked up would be held until a second capillary system 
is provided with a smaller mean capillary radius. The 
paper, stripper finger contact point constitutes such a 
smaller capillary which would cause the oil to be trans 
ferred to the paper. However, since the slot and aper 
ture are filled with the porous material, for example, 
absorbent paper, cellulose sponge or nomex Sponge, 
the oil will be wicked away from the tip of the stripper 
finger thus preventing oil getting onto the paper copy. 
To prevent toner from adhering to the surface of the 

pickoff fingers 31 as copy sheets are drawn thereover, 
the picker fingers are preferably constructed of a mate 
rial that will neither mechanically nor chemically inter 
act with the toner in a manner to cause the toner to ad 
here to the surfaces thereof. Such materials, as aro 
matic polyesters, as for example, Ebonol as manufac 
tured by the Carborundum Company of Sanborn, New 
York, which are loaded with trifluoroethylene filler; 
amide imides, as for example, Amoco A1-11 L4 as sup 
plied by the Amoco Chemical Company of Seymour, 
Indiana, which are loaded with a graphite or trifluoro 
ethylene filler, poly imides, as for example, Vespel as 
manufactured by the Dupont Company, which are 
coated with a layer of trifluoroethylene have all been 
found to exhibit non-adhering or abhesive characteris 
tics to toner and are well-suited for the use in such a 
construction. 
While this invention has been described with refer 
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ence to the structure disclosed herein, it is not neces 
sarily confined to such details as set forth and this ap 
plication is intended to cover such modifications or 
variations which may come within the scope of the fol 
lowing claims. 
What is claimed is: 
1. Apparatus for affixing toner particles to a sub 

strate, said apparatus comprising: 
a heated roll; 
a back-up roll forming a nip with said heated roll 
through which such substrate passes with said toner 
particles in contact with said heated roll; 

means for applying a material to said heated roll 
which minimizes the adherence of toner particles 
to said heated roll; and 

stripper means contacting said heated roll and dis 
posed between said heated roll and said substrate 
for insuring movement of said substrate along a 
predetermined path, said stripper means including 
means for conveying excess amounts of said mate 
rial away from the area of contact of said stripper 
means with said heated roll. 

2. Apparatus according to claim 1 wherein said mate 
rial comprises silicone oil. 

3. Apparatus according to claim 2 wherein said con 
veying means comprises an oil absorbent material. 

4. Apparatus according to claim 3 wherein said strip 
per means comprises at least one bifurcated member 
having said oil absorbent material disposed in the bifur 
cation. 

5. Mechanism for removing substrate material from 
a heated roll adapted to fuse toner particles thereto 
wherein the surface of the heated roll is provided with 
material for preventing adherence of the toner particles 
thereof, said mechanism comprising: 

at least one pickoff finger pivotally supported relative 
to said heated roll such that a leading edge thereof 
contacts the surface of the heated roll; and 

means associated with said at least one pickoff finger 
for absorbing excessive amounts of adherence 
preventing material and conveying said excessive 
amounts away from said leading edge. 

6. Apparatus according to claim 5 wherein said 
means associated with said at least one stripper finger 
comprises an elongated slot extending from said lead 
ing edge and communicating rearwardly of said leading 
edge with a relatively large aperture, and 
wherein said absorbing material is disposed in said 
elongated slot and said aperture. 

7. Apparatus according to claim 6 wherein said 
adherence-preventing material comprises silicone oil. 
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