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A toner release agent delivery system for a printing device 
utilizes a roller Which has a plurality of layers of a non 
Woven textile Web. The textile Web is comprised of substan 
tially all sub-denier ?bers. The release agent delivery system 
With predominately sub-denier ?bers has a very high release 
agent retention capability With a very loW leak rate. 
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HIGH CAPACITY LEAK RESISTANT RELEASE 
AGENT DELIVERY SYSTEM FOR USE IN 

PRINTER DEVICES 

FIELD OF THE INVENTION 

[0001] The present invention is directed generally to a 
release agent delivery system for use in a printing process. 
More particularly, the present invention is directed to a 
non-Woven textile fabric Web roller for use as a release agent 
delivery device in a release agent delivery system. Most 
speci?cally, the present invention is directed to a non-Woven 
textile fabric Web roller of essentially sub-denier ?bers for 
use in a release agent delivery system. The use of a textile 
Web of sub-denier ?bers in a roller construction provides a 
release agent delivery system With the provision of very high 
oil holding capacity through the provision of increased 
textile capillary force Which is a result of the textile Web’s 
inherent high surface area to volume ratio. 

BACKGROUND OF THE INVENTION 

[0002] In printing processes such as Phase Change ink 
printing (“PC”) and Electrostatic toner Printing (“EP”) there 
typically exists a point in the process Where pressure is 
applied to marking or printing substances, thereby pressing 
those marking or printing substances onto a substrate, Which 
marking or printing substances then form a visual image. 
The marking substance in PC is typically a Wax-based ink 
While the marking substance in EP is typically toner par 
ticles. The substrate in both PC and EP is typically paper. 
The pressure is typically formed betWeen the “nip” of tWo 
rollers. 

[0003] The permanent ?xing or “fusing” of the marking or 
printing substances onto the substrate includes a Warming 
process of the marking substances prior to, or upon their 
reaching the nip point. The Warming process alloWs the Wax 
or toner to become ?oWable and tacky. When the Warmed 
marking or printing substances and the substrate reach the 
nip point, the nip pressure causes the Wax or toner to How 
into the ?bers or pores of the paper. When the Wax or toner 
cools, solidi?cation of the Wax or toner occurs thus causing 
the Wax or toner to be bonded ?rmly to the paper. 

[0004] The methods of thermally fusing Wax or toner onto 
the paper inherently include some draWbacks. One such 
draWback of these fuser systems is that since the Wax or 
toner particles are tacki?ed by heat, part of the heated Wax 
or toner particles forming the image are often inadvertently 
retained by the fuser roller rather than penetrating the 
paper’s surface. This tacki?ed Wax or toner often sticks to 
the surface of the fuser roller and then gets deposited onto 
the folloWing paper or onto the mating pressure roller. This 
unintended depositing of Wax or toner onto the folloWing 
paper is knoWn as “offsetting”. Offsetting is an undesirable 
occurrence, Which loWers the sharpness and quality of the 
immediate print and also contaminates the folloWing prints 
With offset Wax or toner. 

[0005] To alleviate the Wax or toner-offsetting problem, it 
is common practice to utiliZe release agents such as silicone 
oils, Which are applied to the fuser roll surface and Which act 
as Wax or toner release agents. These Wax or toner release 

agents possess a relatively loW surface energy and are 
suitable for use in the fuser roll environment. In practice, a 
thin layer of silicone oil is applied to the surface of the fuser 
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roll to form an interface betWeen the fuser roll surface and 
the Wax or toner particles. Thus, a loW surface energy, easily 
parted layer is presented to the Wax or toners that pass 
through the nip. This loW surface energy layer of release 
agent thereby prevents Wax or toner from adhering to the 
fuser roll surface. 

[0006] Numerous systems have been used to deliver Wax 
or toner release agents to the fuser roll. These systems 
sometimes incorporate a textile as the release agent ?uid 
holding and delivery medium. Such textiles also serve an 
additional role in that they are utiliZed as a fuser roller 
cleaning mechanism. With each rotation of the fuser roller, 
there may be some non-released Wax or toner particles 
remaining on the surface of the fuser roller. These non 
released Wax or toner particles are captured in the interstices 
of the textile ?bers used to deliver the release agents to the 
fuser roll. 

[0007] Some of the release agent delivery textiles, Which 
are more commonly used in printing machines, are knoWn as 
non-Woven textiles. Some of the more commonly used 
non-Woven textiles are knoWn as hydroentangled non-Wo 

ven textiles, needle felts, thermal bonds, and spun bonds. 
Many of the non-Woven textiles used in printing machines 
are typically made of ?bers With some content of polyesters, 
nylons, amides, aramids, imides, polyphenylene sul?de 
(PPS), PTFE, and/or viscose rayons. The textiles are typi 
cally impregnated With a silicone oil such as those sold by 
the DoW Corning Corporation. Many of these silicone oil 
impregnated textiles are manufactured at BMP America 
Incorporated located in Medina, NY. or at BMP Europe 
Limited located in Accrington, Lancashire, United King 
dom. 

[0008] Although these oil impregnated non-Woven textiles 
meet a number of application requirements, many applica 
tions demand still higher oil holding capabilities With loW oil 
leak rates. In an effort directed to providing a printer Which 
is as small as feasible, and thus having an oil delivery system 
Which is as small as possible, every step toWards reducing 
the siZe of the oil delivery system is critical in today’s 
market. Certain oil holding issues still exist With the pres 
ently used textile materials. Under many conditions, current 
textile materials leak oil When saturated to high levels. These 
oil leaks are very undesirable and can decrease print quality 
because they can form oil blotches. They can also decrease 
the expected oil delivery life of the textile roller. 

[0009] Every step toWards increasing an oil delivery roll 
er’s oil holding capacity is a step toWards increased oil 
delivery life While at the same time not sacri?cing print 
quality. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to provide a 
release agent delivery system for use in a printer. 

[0011] Another object of the present invention is to pro 
vide a non-Woven textile fabric Web roller useable as a 

release agent delivery device. 
[0012] A further object of the present invention is to 
provide a non-Woven textile fabric Web roller of essentially 
sub-denier ?bers useable as a release agent delivery device. 

[0013] Still another object of the present invention is to 
provide a release agent delivery Web roller Which Will 
increase the oil holding capacity of a given siZe textile fabric 
Web oil delivery device. 
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[0014] Yet a further object of the present invention is to 
provide a release agent delivery Web roller Which Will 
increase the oil holding capacity of a textile oil delivery 
device While maintaining a loW to Zero oil leaking rate under 
normal printer operating conditions. 

[0015] In accordance With the present invention, a release 
agent is delivered to a fuser roller by the use of a roller that 
includes a roller shaft Which has been Wrapped With a 
multiplicity of layers of a non-Woven textile Web of essen 
tially sub-denier ?bers. These sub-denier ?bers in the Web 
Which has been Wound on the roller shaft provide much 
improved oil holding capacity. Instead of demonstrating 
substantial oil leaking at a given oil loading When placed 
into a simulated printer environment, the oil retention of the 
non-Woven textile Web Which contains essentially sub-de 
nier ?bers in accordance With the present invention, and 
Which is Wound in multiple layers on a roller shaft, results 
in minimal to Zero oil leakage When compared to prior 
devices subjected to identical oil loading When placed in 
identical simulated printer environments. This increased oil 
holding capacity provides for longer life textile oil delivery 
rollers Within a given set of siZe and oil retention constraints. 

[0016] The sub-denier ?bers of the non-Woven textile Web 
used in the release agent delivery system of the present 
invention provide a textile With a high surface area per unit 
volume. A textile’s surface area per unit volume has a strong 
in?uence on its capillary force. The high capillary force of 
the non-Woven textile Web of essentially sub-denier ?bers, 
in accordance With the present invention, results in a Web 
roller With a high capillary force. Such a Web roller can be 
impregnated With a higher amount of oil before displaying 
any signs of leakage. Thus, the release agent delivery system 
of the present invention provides a non-leaking release agent 
delivery roller having a higher oil holding capacity than is 
provided by other current Web rollers. 

[0017] The textile fabric Web consisting of essentially 
100% sub-denier ?bers also has a high void volume per unit 
volume. This high void volume results in a large capillary 
force for the same unit volume. Again the result is tWofold. 
The non-Woven textile Web used in the release agent deliv 
ery system, particularly in the form of a Web-Wrapped roller, 
provides a large volume of oil holding capacity With a 
minimal or Zero leak rate. These tWo desirable, but often 
essentially exclusive characteristics, are a function of the 
amount of sub-denier ?bers used to form the non-Woven 
textile used to construct the release agent application roller 
of the present invention. 

[0018] The higher oil holding capacity of the non-Woven 
textile Web roller of the present invention alloWs for the less 
frequent replacement of the oil delivery system or alloWs for 
a smaller roller siZe to provide the same life as larger prior 
art rollers. Both of these properties are very critical in 
today’s printer designs. Longer life consumable components 
and smaller consumable components are key design features 
in today’s printer consumable parts. 

[0019] To attain these objectives, the high capacity leak 
resistant release agent delivery system in accordance With 
the present invention utiliZes, in one preferred embodiment, 
a textile Web of substantially sub-denier ?bers, With the Web 
Weighing in the range of 10 to 300 grams/square meter and 
being comprised of greater than 55% ?bers Which are 
sub-denier in siZe. The textile Web may be produced by 
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hydroentangling, thermal bonding, spun bonding, needle 
felting, melt bloWing, or other non-Woven technologies. The 
textile Web is impregnated With a release agent, Which is 
typically silicone oil, to a level of 2.5 to 500 grams/square 
meter. The textile Web is Wound in a plurality of layers on 
a roller core or shaft and results in a release agent delivery 
roller With greatly improved oil delivery and retention 
capabilities. The resultant release agent delivery system 
provides these greatly improved oil holding capabilities as a 
result of signi?cantly increased textile capillary force. This 
increased capillary force is a function of the high surface 
area per unit volume and the high void volume of the textile 
Web of substantially sub-denier ?bers. The present invention 
is a substantial advance in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] While the novel features of the release agent deliv 
ery system for printers in accordance With the present 
invention are set forth With particularity in the appended 
claims, a full and complete understanding of the present 
invention may be had by referring to the detailed description 
of the preferred embodiments, as presented subsequently, 
and as illustrated in the accompanying draWings in Which: 

[0021] FIG. 1 is a side elevation vieW of a textile Web 
support shaft, Which is usable to support a textile Web of a 
release agent delivery system in accordance With the present 
invention, 
[0022] FIG. 2 is an end vieW of a Wound textile release 
agent delivery device on a support shaft, in accordance With 
the present invention, 

[0023] FIG. 3 is a side elevation vieW, partly in section, of 
a Wound textile release agent delivery device on a support 
shaft, in accordance With the present invention, 

[0024] FIG. 4 is an end vieW of the release agent delivery 
device using a Wound textile fabric for delivery of a release 
agent in an EP printer device in accordance With the present 
invention, 
[0025] FIG. 5 is an end elevation vieW of a release agent 
delivery device using a Wound textile fabric for delivery of 
a release agent in a PC printer device in accordance With the 
present invention, and 

[0026] FIG. 6 is a graph of oil leakages of the release 
agent delivery system of the present invention in comparison 
to prior devices. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0027] Referring initially to FIG. 1, there may be seen a 
roller shaft, generally at 2, upon Which a textile Web may be 
Wound in a circumferential fashion. The roller shaft 2 is 
typically constructed of metal but could be produced from 
plastic or similar materials. The roller shaft 2 has attachment 
features 4 such as knurls or adhesives for use in the 
mechanical attachment of the textile Web to the shaft 2. The 
roller shaft 2 typically has journals 6 on Which the roller 
rotates When the roller is positioned in a printer’s oil supply 
system housing Which is not speci?cally shoWn. 

[0028] Referring to FIG. 2, there may be seen an end vieW 
of a Wound textile release agent delivery device, generally at 
11, in accordance With the present invention. A non-Woven 
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textile 12, Which is comprised of substantially all sub-denier 
?bers, is Wound on a roller shaft 2, generally of the type 
depicted in FIG. 1. An outer layer 13 of Wound textile 12 
that is Wound on the roller shaft 2 forms a release agent 
delivery point When the Wound textile release agent delivery 
device is in use. A second from last textile Wrap 14 is the 
typical point of textile to textile ?nal binding Which provides 
the roller’s “roll like” integrity. This textile ?nal binding is 
typically a strip of adhesive, a non-continuous pattern of 
adhesive, a non-continuous pattern of ultrasonic staking, a 
non-continuous pattern of thermal binding, or some such 
non-continuous rnechanical attachment of the outer layer 13 
of the non-Woven, substantially sub-denier textile 12 to the 
second from last layer 14 of textile 12. An initial Wrap 16 of 
textile 12 around the roller shaft 2 is the point of textile 12 
to shaft 2 binding Which anchors the textile 12 to the shaft 
2. This initial binding is typically an adhesive attachment or 
is accomplished by the use of metal knurls for a mechanical 
attachrnent. An end portion 18 of the last Wrap 13 is typically 
bonded doWn to the top of the second from last textile Wrap 
14 With a strip of adhesive, a non-continuous pattern of 
adhesive, a non-continuous pattern of ultrasonic staking, a 
non-continuous pattern of thermal binding, or some such 
non-continuous rnechanical attachrnent. 

[0029] As may be seen in FIGS. 2 and 3, the textile 12 is 
Wound on the roller shaft 2. Aplurality of layers of the textile 
Web 12 are built up on the roller shaft 2. The number of 
layers of textile 12 is a function of the desired service life 
and of the space available in Which to position the release 
agent delivery roller, generally at 11. The outermost layer 13 
of the non-Woven textile Web 12 of substantially sub-denier 
?bers is the surface Which transfers the release agent, such 
as a silicone oil, that is held in the textile Web 12 Wound into 
a roller shape, onto the surface of a fuser roller of an EP or 
PC printer device. The transfer of the release agent from the 
uppermost layer 13 of the textile Web 12 acts to dry out that 
outermost layer. The release agent in the outermost layer 13 
of the roller 11 is replenished by the tendency of the release 
agent that is retained in all of the layers 12 of the textile Web 
Wound on the roller shaft 2 to stay in equilibrium. This 
causes an essentially continuous migration of the release 
agent from the inner Web layers to the outermost textile Web 
layer 13. While this process of replenishment of the outer 
Web layer 13 on the roller 11 due to the tendency of the 
release agent to attempt to maintain an equilibrium condition 
in all of the textile layers 12 Wound on the Web core 2 is not 
a part of the present invention, the use of the non-Woven 
textile Web of essentially sub-denier ?bers in accordance 
With the present invention provides a release agent roller 
With far superior release agent retention capability and 
capacity. Accordingly, as the release agent is transferred to 
the fuser roller from the outermost layer 13 of the textile Web 
12, there is a large reservoir of release agent in the inner 
layers of the non-Woven textile Web 12 Which will move to 
the outermost layer 13 in an effort to maintain an equilibrium 
condition throughout the entire roller. 

[0030] FIG. 3 is a side elevation vieW, partly in section of 
a Wound textile release agent delivery device in accordance 
With the present invention. The end portion 18 of the outer 
Wrap 13 as seen in FIG. 3 is shoWn rotated from its location 
of FIG. 2. The internal body of the Wound textile 12 
contains release agent in the textile’s interstices. The body of 
the textile 12 is mechanically supported by the shaft 2 and 
is attached by the adhesion/knurl points 4. The Wound textile 
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release agent delivery device rotates on journals 6 Which are 
in a printer device. The Wound textile release agent delivery 
device 11 exudes release agent to the printer through the 
device’s outer rnost layer of textile 13. 

[0031] FIG. 4 is a side elevation vieW of the release agent 
delivery device 11 of the present invention and using a 
Wound textile fabric 12 for delivery of a release agent in a 
EP printer device. The release agent delivery device 11 
delivers a release agent 34 to a fuser roller 36 or more 
speci?cally to the fuser roller’s surface 38. A substrate, 
typically paper, With electrostatically attached toner 40 
enters a nip betWeen the fuser roll 36 and a pressure roll 42. 
The substrate exits the nip With “fused” attached toner 44. 
On occasion, sorne fused toner 46 unintentionally resides on 
the fuser drurn 36 but is then cleaned by the textile inter 
stices of the release agent delivery device 11. 

[0032] FIG. 5 is a side elevation vieW of a release agent 
delivery device 11 using a Wound textile fabric 12 for 
delivery of a release agent in a PC printer device in accor 
dance With the present invention. The release agent delivery 
device 11 delivers release agent 50 to the fuser roller 56 or 
more speci?cally to the fuser roller’s surface 52. The PC 
printer delivers a Wax ink 54 on top of the release agent layer 
50. A substrate, typically paper, 58 enters a nip betWeen the 
fuser roller 56 and a pressure roll 60. The substrate exits the 
nip With attached Wax ink 62. On occasion, sorne Wax ink 64 
unintentionally resides on the fuser drurn 56 but is then 
cleaned by the textile interstices of the release agent delivery 
device 11 of the present invention. 

[0033] In both types of printer devices, such as the EP of 
FIG. 4 and the PC of FIG. 5, the importance of the release 
agent delivery system 11 for rnetering a very precise amount 
of release agent per revolution is critical to print quality and 
to release agent delivery system life. The amount of release 
agent, 34 or 50, deposited upon the fuser roller 36, or 56, 
respectively can dramatically effect print quality. Typical 
targeted amounts of release agent deposited per page are 
0.01 rng/page (0.00001 g/page) to 10.00 rng/page (0.01 
g/page). Very rninor ?uctuations in amount can dramatically 
affect the printer’s intended release characteristics and print 
quality. Too little release agent, 34 or 50, Will inhibit the 
intended release of fused toner 46 or Wax 64 onto the intend 
substrate surface 44 or 62. In most of these printer styles, the 
release agent arnount affects the printed irnages appearance. 
High oil yields a glossy ?nish appearance While loW oil 
yields a matte ?nish appearance. Too little oil can lead to an 
undesired rnatte ?nish While too much oil can lead to an 
undesired glossy ?nish and to an oil soaked page. 

[0034] The capillary force of the textile used for the 
release agent delivery system is a very critical driving force 
in the release agent delivery systern’s 11 rnetering rate and 
holding capacity. The rnetering rate or the printer’s intended 
target release agent rate per page can be changed by chang 
ing one or more of many variables such as the delivery 
systern’s textile capillary force, the delivery systern’s force 
of compression against the fuser roller, the delivery systern’s 
speed relative to the fuser roller, the release agent’s viscosity 
and surface tension, and the fuser roller temperature which 
ranges typically betWeen 20° and 260° C., and more spe 
ci?cally typically betWeen 30° to 90° C. for Wax ink fuser 
rollers and 160° to 240° C. for toner fusers rollers. The 
holding capacity of the release agent delivery system does 
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not have as many available variables in the metering rate 
requirement. The holding capacity of the release agent 
delivery system is a delicate balance of textile capillary 
force, textile void volume, release agent viscosity, and 
release agent surface tension. The release agent character 
istics are typically selected based primarily on the required 
release characteristics of the toner and of the ink or the Wax 
With little regard to the holding capacity of the release agent 
delivery system. This is understandable since the major 
function of the release agent is to release the toner 46 and the 
ink Wax 64. This being the case, selection of the release 
agent delivery device has to be made so as to optimiZe 
release agent holding capacity by maximiZing the textile’s 
capillary force While maintaining void volume. Capillary 
force is a very strong function of surface area per unit 
volume. The release agent delivery system of the present 
invention maximiZes surface area per unit volume by incor 
porating at least 55% microdenier ?bers and preferably by 
incorporating 100% microdenier ?bers in the textile Web. 
These are ?bers Whose linear density is less than 1 gram 
Weight/9000 meters of length. More speci?cally, the present 
invention’s best results come from incorporating the most 
?ne polymer ?bers Which are commercially available in a 
form suitable to produce the required textile styles. These 
?ne ?bers are knoWn as “splitable” ?bers and are available 
in linear densities as loW as 0.05 grams per 9000 linear 
meters. 

[0035] Suitable textile styles for use in forming the release 
agent delivery system in accordance With the present inven 
tion are non-Woven textile that can be produced using 
various processing methodologies such as hydroentangle 
ing, spun bonding, thermal bonding, and needlefelting. Most 
speci?cally, best results have been attained using a product 
Which is a combination spunbond/hydroentagled product 
Which incorporates splitable ?bers. Such manufacturing 
processes are knoWn to those skilled in the art. The ?bers of 
these textiles preferably are nylon, amide, imide, polyester, 
aramid, PTFE, PPS, viscose rayon, or a blend of these ?bers 
or a composite of these chemistries in a ?ber that is then 
splitable to ultra ?ne deniers. A splitable ?ber is a composite 
?ber such as polyester and nylon Which, When processed, 
splits into much ?ner ?bers. Splitable ?bers are Well knoWn 
to those skilled in the art. The linear density of these ?bers 
ranges betWeen 0.05 denier and 3 denier, and preferably 
betWeen 0.05 denier and 0.35 denier. These sub-denier ?bers 
are used to produce the non-Woven textile Webs Which as 
useable to form the release agent delivery system of the 
present invention. The resultant textiles’ area Weight is 
typically betWeen 30 and 450 grams per square meter (gsm), 
and preferably ranges from 60 to 200 gsm. The textiles’ 
thickness is typically betWeen 0.050 mm and 1.000 mm. The 
preferred textile thickness ranges from 0.150 mm to 0.500 
mm. 

[0036] The non-Woven textile Webs are ?rst formed using 
the processing technologies discussed above. Once they are 
formed, the textile Webs are then slit into a siZe suitable for 
supplying oil to a fuser apparatus in an EP or PC printing 
machine. These siZes range from 0.150 meters Wide by 0.5 
meter long to 1.1 meters Wide by 200 meters long. The next 
step is typically one of impregnating the resultant non 
Woven textile Web With a fuser release ?uid such as a 
silicone oil. Most commonly, silicone oil With a viscosity 
Within the range of 5 to 100,000 centistoke is utiliZed as the 
fuser release ?uid. 
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[0037] As discussed above, the utiliZation of a non-Woven 
textile Web of substantially sub-denier ?bers in a roller of a 
toner release agent device in accordance With the present 
invention facilitates the production of an EP or a PC printer 
toner release agent device With increased oil holding capac 
ity through increased textile capillary force Which is a result 
of the textile Web’s inherent higher surface area to volume 
ratio. This increased oil holding capacity Will increase the oil 
leak resistance of a toner or Wax release agent device. This 
increased oil leak resistance accomplishes the storage of 
more oil in the textile Web based release agent delivery 
device Without oil leakage concerns Which, in turn, yields 
longer life due to higher oil holding capacity. 

EXAMPLE 1 

[0038] A spun bond hydroentangled textile Was manufac 
tured using nylon/polyester composite splitable ?bers. The 
resultant textile Web contained a majority of split ?bers of 
approximately 0.14 denier. These ultra ?ne split ?bers yield 
a very high capillary force textile Web. Asuitable textile Web 
is manufactured by the Freudenberg NonWovens company 
under the name of “Evolon” fabric. Additionally advanta 
geous of “Evolon” is the fact that it is a continuous ?lament 
textile Which leads to very good ?ber retention. Loose ?bers 
are a very negative occurrence in virtually all printer textile 
applications. 
[0039] The spun-bond hydroentagled textile Web Was 
manufactured to an area Weight of 130 grams/square meter 
With a thickness of 0.59 mm. The material Was then slit to 
a Width of 210 mm. The Web Was then Wound onto a metal 
shaft to a length of 3.1 meters, forming a Web-Wrapped roller 
With a roller outer diameter of 1.75“. The outer Wrap Was 
then adhered to the second from outer Wrap using a liquid 
adhesive. The adhesive Was alloWed to dry. The dry Web 
Wrapped roll Was then impregnated With various amounts of 
oil. The amounts of oil impregnation included 150 grams, 
175 grams, 200 grams, 225 grams, and 250 grams. Oil of 50 
Centistoke silicone oil as manufactured by DoW Corning 
under the brand name 200 ?uid, Was used. 

[0040] To determine the oil holding capacity of the Web 
Wrapped roller, one common methodology is knoWn as leak 
testing. The leak test procedure used for the Web in accor 
dance With example 1, and in accordance the folloWing 
examples #2, #3, and #4, is as folloWs: 

[0041] a) Preset a laboratory oven (VWR model 
1630) to 60 degrees Celsius and alloW oven tem 
perature to stabiliZe. 

[0042] b) Individually mount rollers vertically in a 
metal plate ?xture Which supports the Web roll by 
holding the bottom most portion of the shaft Without 
touching any portion of the Web. Each metal plate 
?xture should be placed on an individual oil collec 
tion pan. Both ?xture and pan should be pre 
Weighed. 

[0043] c) Heat rollers at 60 degrees Celsius for 24 
hours While mounted vertically. 

[0044] d) Remove rollers With ?xture and pan from 
oven. 

[0045] e) Remove roller from ?xture and pan. Weigh 
roller and then Weigh ?xture and pan. 
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[0046] f) The difference between the initial ?xture #1 shows no oil leakage up to 200 grams loading While all 
and pan Weight and the ?nal ?xture and pan Weight other textiles showed a high degree of leakage at the same 
is equal to the Weight 0f the Oil that leaked Out Of the 200 gram loading. The capability of a textile Web With a 
rOllef- higher surface area per unit volume to provide higher 

COMPARATIVE EXAMPLE 2 capillary force and thus to provide improved o1l retention is 
also clearly indicated When viewing the results versus the 

[0047] The process used to determine the oil leaking by calculated surface area per unit of Web roller volume. The 
the Web of example 1 Was folloWed With a change of the folloWing table displays this clear trend of improved oil 
textile used in comparative example 2. The comparative retention With increased surface area per unit volume; i.e. 
example 2 textile Was a needle felt textile manufactured With decreased ?ber siZe. 

Fiber Fiber Web Web Web Area Surface Oil 
Fiber Denier Density Length Width ArAea Weight Area Leakage 
Type (d) (g/cc) (Meters) (mm) (M 2) (g/M 2) (cm 2) @ 200 g 

Example # 1 Polyester 0.14 Approx 3.10 210 0.651 130 647,641 0.0 
& Nylon 1.35 

Example # 2 Polyester 0.7/2.0 1.38 0.81 210 0.170 500 267,297 10.2 
Example # 3 Polyester 1.35 1.38 3.46 210 0.726 110 194,952 29.4 
Example # 4 Polyester 1.5 1.38 1.65 210 0.347 235 134,612 54.3 

using 80% sub-denier ?ber. This textile Was manufactured 
using 20% 2.0 denier polyester ?bers and 80% 0.7 denier 
polyester ?bers, a Web formulation typically used in prior art 
release agent delivery systems. The Web Was manufactured 
to an area Weight of 500 grams/square meter With a thickness 
of 1.500 mm. The material Was then slit to a Width of 210 
mm. The Web Was then Wound onto a metal shaft to a length 
of 1.65 meters, forming a Web Wrapped roll With an outer 
diameter of 1.75“. 

COMPARATIVE EXAMPLE 3 

[0048] The process used to determine the oil leaking by 
the Web of example 1 Was folloWed With a change of the 
textile used in comparative example 3. The comparative 
example 3 textile Was a hydroentangled textile manufactured 
using 100% 1.35 denier polyester ?ber. The Web Was manu 
factured to an area Weight of 110 grams/square meter With 
a thickness of 0.70 mm. The material Was then slit to a Width 
of 210 mm. The Web Was then Wound onto a metal shaft to 
a length of 3.46 meters, forming a Web Wrapped roll With an 
outer diameter of 1.75“. 

[0049] COMPARATIVE EXAMPLE 4 

[0050] The process used to determine the oil leaking by 
the Web of example 1 Was folloWed With a change of the 
textile used in comparative example 4. The comparative 
example 4 textile Was a needle felt textile manufactured 
using no sub-denier ?ber. This textile Was manufactured 
using 100% 1.5 denier polyester ?bers, a Web formulation 
typically used in prior art release agent delivery systems. 
The Web Was manufactured to an area Weight of 235 
grams/square meter With a thickness of 1.00 mm. The 
material Was then slit to a Width of 210 mm. The Web Was 
then Wound onto a metal shaft to a length of 1.65 meters, 
forming a Web Wrapped roller With an outer diameter. 

[0051] Results 

[0052] FIG. 6 is a graph Which displays the superior 
release agent holding capability of a release agent delivery 
system in accordance With the present invention. Example 

[0053] The splitable ?ber non-Woven textile Webs, Which 
contain ?bers With deniers as loW as 0.05 d, and Which are 
identi?ed as example #1, are the preferred textiles for use 
With the present invention. No other textile that is ?t for the 
purpose of an EP or PC printer Web Wrap roller, has achieved 
the oil retention levels obtained by the release agent delivery 
system of the present invention. 

[0054] It Will thus be seen that the release agent delivery 
system, using a non-Woven Web of substantially sub-denier 
?bers, in accordance With the present invention, results in 
the production of a more leak resistant Web roller release 
agent delivery system. 

[0055] While a preferred embodiment of a release agent 
delivery system for EP and PC printers in accordance With 
the present invention has been set forth fully and completely 
hereinabove, it Will be apparent to one of skill in the art that 
a number of changes in, for example the speci?c printer 
being used, the non-Woven processing method being used, 
and the like could be made Without departing from the true 
spirit and scope of the present invention Which is accord 
ingly to be limited only by the folloWing claims. 

What is claimed is: 
1. A toner release agent application roller comprising: 

a roller shaft; 

textile Web Wound in a plurality of layers on said roller 
shaft, said textile Web being formed of greater than 
55% sub-denier ?bers, said layers including an outer 
layer de?ning an outer surface of said roller, said outer 
surface being directly engageable With a surface of a 
fuser roller, said textile Web having a high void volume 
per unit volume and a high surface area per unit volume 
and a high capillary force; 

means securing an end of said outer layer to a second, 
underlying layer of said plurality of layers of said 
textile Web; and 

a release agent impregnated in said textile Web to a level 
of betWeen 2.5 and 500 grams/square meter, said 
release agent being impartable to the fuser roller during 
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said contact of said outer surface of said roller formed 
by said outer layer of said plurality of layers of said 
textile Web, Wound on said roller shaft, With the fuser 
roller, said high capillary force providing a high release 
agent retention capacity for said roller. 

2. The toner release agent application roller of claim 1 
Wherein said teXtile Web includes a majority of splitable 
?bers. 

3. The toner release agent application roller of claim 2 
Wherein splitable ?bers are ultra-?ne. 

4. The toner release agent application roller of claim 3 
Wherein said ultra-?ne ?bers are betWeen 0.05 denier and 
0.35 denier. 

5. The toner release agent application roller of claim 1 
Wherein said teXtile Web is formed of 100% sub-denier 
?bers. 

6. The toner release agent application roller of claim 2 
Wherein said splitable ?bers have a linear density of no 
greater than 1 gram Weight per 9000 meters of length. 
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7. The toner release agent application roller of claim 1 
Wherein said teXtile Web is a non-Woven teXtile Web. 

8. The toner release agent application roller of claim 7 
Wherein said non-Woven teXtile Web is a spunbond/hydroen 
tangled non-Woven teXtile Web. 

9. The toner release agent application roller of claim 1 
Wherein said textile Web has an area Weight of betWeen 30 
and 450 grams per square meter. 

10. The toner release agent application roller of claim 4 
Wherein at least 80% of said ultra-?ne ?bers are beloW 0.35 
denier. 

11. The toner release agent application roller 1 Wherein 
said release agent includes silicone oil. 

12. The toner release agent application roller of claim 1 of 
claim 11 Wherein said silicone oil has a viscosity betWeen 10 
and 100,000 centistoke. 


