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1. 

DETACKING APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to sheet handling appa 
ratus and, more particularly, to apparatus for detacking 
electrically charged sheets from such sheet handling 
apparatus. 
As paper sheets move through sheet manipulation or 

handling machinery static electricity is generated by 
friction and by the separation of surfaces. These elec 
trically charged paper sheets have a tendency to stick 
to and wrap around the machine surfaces which they 
contact causing breakage and delay. To allow the sheet 
handling machinery to operate efficiently and at a de 
sirable rate of speed it is necessary, therefore, to pre 
vent the paper sheets from wrapping around the ma 
chine surfaces. 
To separate the paper sheets from various sheet han 

dling devices, the prior art has employed both mechani 
cal and electrostatic means. One mechanical approach 
is to wedge the paper sheet from the handling appara 
tus with stripping fingers. Stripping fingers, however, 
have a tendency to damage or rip the paper sheet and 
to scratch and abrade the sheet handling machine sur 
faces. An airpuffer, another mechanical approach used 
to achieve separation, requires the use of relatively 
high pressure air to overcome the attraction of the 
sheet for the sheet handling machinery. However, the 
strong puffs of air required cause problems in certain 
applications. For example, in electrophotography, the 
air puffs create toner dust problems throughout the 
copying machine. 

Prior. art electrostatic techniques neutralize the 
charge on the paper sheet, for example, by contacting 
the sheet with a bias roller or by corona discharge. 
While effective in performing the function of prevent 
ing the paper sheet from wrapping about the machine 
surfaces, electrostatic neutralization techniques cannot 
control the position of the sheet as it moves away from 
the contacting surface. As a result, the sheet may be 
come misaligned on the feed path and jam the machin 
ery. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
simple and reliable apparatus for attracting the leading 
edge of a flexible sheet away from a sheet handling 
mechanism toward which it is attracted. 
Another object of the invention is to provide an ap 

paratus for guiding an electrically charged flexible 
sheet away from a sheet handling or transport mecha 
nism toward which it is attracted and along a predeter 
mined path. 
These and other objects of the invention are accom 

plished by positioning an insulator-coated electrode in 
the vicinity of the exit of a sheet handling apparatus 
and applying a periodically varying electrical potential 
to such electrode. The applied potential develops an 
electrical field between the electrode and the flexible. 
sheet producing a force of attraction between them. 
Since the applied potential varies, the attraction peri 
odically develops to a peak providing a series of elec 
trostatic "pulls' that attract the sheet away from the 
sheet handling apparatus. Since the sheet is attracted 
toward the insulator coated electrode, the electrode is 
positioned along the desired output path to guide the 
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2 
movement of the sheet from the handling apparatus to 
such path. 

In accordance with a preferred embodiment of the 
invention, the sheet handling apparatus comprises a 
pair of rotatably mounted transport rollers which ad 
vance the flexible sheet through the nip formed by the 
curved surfaces of the rollers. An elongated insulator 
coated electrode is positioned substantially parallel to 
the axes of rotation of the transport rollers and in close 
proximity to the roller surface toward which the lead 
ing edge of the flexible sheet has a tendency to become 
wrapped around. A periodically varying electrical po 
tential is applied between the electrode and the flexible 
sheet, the potential being regulated so that no arcing 
occurs between the electrode and the flexible receiver 
sheet. 
A remarkable feature of the preferred form of the in 

vention is that utilization of a varying electrical poten 
tial permits substantially higher peak fields of attrac 
tion to be applied to the sheet than can be obtained 
with the use of a constant potential. These higher peak 
fields in turn give a much better detacking effect than 
that obtained with a constant but lower potential elec 
tric field. 

BRIEF DESCRIPTION OF THE DRAWING 

The drawing is a fragmentary, cross-sectional view of 
a roller fusing apparatus constructed in accordance 
with the teachings of the present invention. 
DETALED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

In the detailed description of the preferred embodi 
ment which follows, the invention is described in con 
nection with the roller fusing station of an electropho 
tographic copying machine. It is to be understood, 
however, that the apparatus of the present invention 
could be used in other flexible sheet processing appara 
tus, and, therefore, that the following description of the 
apparatus related to but not forming part of the inven 
tion is provided for illustrative purposes only. 

In the practice of electrography, electroscopic mark 
ing particles, commonly known as "toner," are selec 
tively deposited on the surface of an electrographic re 
cording element to render visible a latent electrostatic 
image carried thereon. The toned image is commonly 
transferred to a paper receiving sheet by applying to 
the sheet a D.C. charge that attracts the toner particles 
from the recording element to the receiving sheet. The 
transferred toner image is then fixed on the receiving 
sheet by a fusing operation. 

Referring now to the drawing, a roller fusing device 
wherein the invention is particularly useful is shown to 
comprise a compliant, heated fusing roller 2 and a mat 
ing backing roller 4. The curved surfaces of the rollers 
2 and 4 form a nip 5 from which a flexible receiver 
sheet 6, bearing a fused toner image on the side facing 
fusing roller 2, exits after completion of a conventional 
fusing operation. Statically generated charges carried 
on the sheet 6 attract the sheet to the roller 2 so that 
the sheet tends to follow the roller 2 and become 
wrapped therearound. And when electrostatic charging 
is used in the transfer operation as described above, the 
tendency for the toner bearing surface of the receiving 
sheet 6 to stick to the fusing roller 2 is greatly increased 
because the transfer charging increases the attraction 
of the receiving sheet to the fusing rollers. 
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Positioned within the nip 5 as close as possible to the 
non-image bearing side of the receiver sheet 6 is an 
elongated member 8 that extends in a direction susb 
stantially parallel to the axes of rotation of the rollers 
2 and 4. While the member 8 should be positioned in 5 
the nip 5 close enough to the receiver sheet 6 to exert 
an electrical attraction on such sheet as described in 
detail hereinafter, its spacing therefrom is not critical 
to the operation of the invention. In the preferred em 
bodiment illustrated in the drawing, the member 8 is 
positioned approximately 0.125 inch from the backing 
roller 4 to assure adequate clearance for the receiver 
sheet 6 between the member 8 and fusing roller 2, but 
it is to be understood that other spacings may be used 
depending upon the particular machine design em 
ployed. 
Member 8 is made of an electrically conductive ma 

terial, for example a steel rod 0.045 inch in diameter, 
and is coated with a dielectric material 12, for example, 
Teflon, approximately 0.001 to 0.1 inch in thickness, 
and preferably approximately 0.010 inch in thickness. 
Teflon is a trademark of E I DuPont de Nemours and 
Company and used to designate a plastic consisting of 
a tetrafluoroethylene polymer. A source of periodically 
varying electrical potential 10 such as a pulsed D.C. or 25 
A.C. source, is connected to the conductive portion of 
member 8. Source 10 applies a potential from 0 to 12 
kilovolts, and preferably approximately 10 kilovolts, 
A.C. to member 8 which builds a field on each half 
cycle that pulls the leading edge of the receiver sheet 30 
6 from the fusing roller 2 and guides the sheet onto the 
transport conveyor 16. 
To insure separation of the leading edge of the re 

ceiver sheet 6 from the fusing roller 2, the source of 
varying potential 10 should, as a lower minimum of op 
erating frequency, complete at least one full cycle by 
the time the leading edge of the sheet 6 advances from 
the nip 5 to a position over the member 8. The upper 
maximum of operating frequency of the varying source 
10 is governed by the time it takes to move out any ions 
present in the gap 14 between the member 8 and roller 
2 when the air in the gap breaks down due to the ap 
plied field. In the preferred embodiment illustrated in 
the drawing, the ions are moved out of the gap 14 by 
the time the source 10 completes approximately one 
third of a cycle. From the foregoing, it will be clear to 
those skilled in the art that the optimum operating fre 
quency of the source 10 can be readily calculated for 
any given geometry of the sheet handling mechanism 
and desired sheet transport rate. 
The effectiveness of the invention in pulling the re 

ceiver sheet 6 from the fusing roller 2 can be best un 
derstood by following a complete cycle of the source of 
varying potential 10. With no voltage applied to the 
member 8, there is no force of attraction between the 
member 8 and the receiver sheet 6. However, as the 
voltage applied to the member 8 by the source 10 in 
creases towards its peak potential a force of attraction 
builds between the member 8 and receiver sheet 6 
which overcomes the electrostatic attraction of the re 
ceiver sheet 6 for the roller 2. Ideally, the peak poten 
tial would be selected to occur just below the point 
when the air in the gap 14 breaks down, i.e., becomes 
substantially ionized due to the applied field since just 
below this point the maximum electrostatic force possi 
ble is obtained between the member 8 and receiver 
sheet 6. However, in actual practice, the breakdown 
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4 
point varies according to the humidity conditions, the 
insulating properties of the particular receiving sheet 6, 
and, most significantly, the amount of charge on the re 
ceiver sheet. The peak potential is, therefore, selected 
to obtain maximum attraction between member 8 and 
receiver sheet 6 under all operating conditions with the 
knowledge that there is likely to be a breakdown in the 
air gap 14 as the electric field approaches its peak po 
tential. However, even if breakdown occurs, substantial 
current cannot flow between the conductive portion of 
member 8 and the receiver sheet 6, because of the di 
electric material 12 coated on member 8. Only a dis 
placement current, which is very low, flows to the sur 
face of the dielectric coating 12 from the member 8 re 
ducing the field in the air gap 14 without arcing. Once 
the point of breakdown is reached, the force of attrac 
tion between the receiver sheet 6 and member 8 col 
lapses with the field. Thus, while breakdown causes a 
loss of "pulling' force on the sheet 6 for a short period 
of time, it is desirable to operate the apparatus of the 
invention with the peak potential at or above the break 
down point in order to achieve maximum pull just be 
fore breakdown occurs. The voltage of source 10 
passes its peak, then decreases to zero completing its 
first cycle. Assuming a pulsed D.C. source is used, the 
cycle is repeated over and over again. The same pulling 
effect cannot be obtained with a constant potential be 
cause the voltage would have to be set at a point so low 
that no breakdown would occur under any conditions. 
As noted above, no arcing can occur between the 

member 8 and the receiver sheet 6. If arcing occurred, 
the receiver sheet 6 would charge to the approximate 
potential of member 8 generating an electrostatic force 
between the receiver sheet 6 and the backing roller 4 
or fusing roller 2. This electrostatic force would tack 
the receiver sheet 6 to the roller 2 or 4, the opposite re 
sult of that which is desired. 

If an A.C. source is used as shown in the preferred 
embodiment, voltage of source 10 passes its peak, then 
decreases to zero as described above, completing its 
first half cycle and starts increasing to a peak of oppo 
site potential. The electric field in the air gap 14 follows 
the potential of source 10, that is to say, it decreases to 
zero and then starts increasing with the direction of 
force lines reversed from those of the first half cycle. 
It is important to note at this point that a force of at 
traction will exist between the receiver sheet 6 and 
member 8 regardless of the direction of the field force 
lines as long as the sheet 6 and member 8 are at differ 
ent relative potentials. The force between the member 
8 and the receiver sheet 6 is, therefore, independent of 
the electric field polarity applied to the member 8. This 
increasing field also produces a building force of attrac 

55. tion which reaches its maximum just as the air in the 
gap 14 breaks down due to the field. As before, only a 
displacement current flows from the member 8 to the 
surface of dielectric coating 12 reducing the field in the 
air gap 14 without arcing. The voltage passes its peak 
and decreases to zero completing the first cycle. The 
process then starts all over again. From the foregoing, 
the advantageous effects of the invention are readily 
apparent. Apparatus is disclosed which removes an 
electrically charged receiver sheet 6, from a transport 
roller 2 by applying an electrostatic pull during each 
cycle of a pulsed DC source of potential or during each 
half cycle of an A.C. source of potential 10. The re 
ceiver sheet 6 is, therefore, positively stripped from the 
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fusing roller without abrading the roller 2 or damaging 
the sheet 6 and without creation of toner dust problems 
in other portions of the machine. Proper location of the 
member 8 allows the stripping action to accurately po 
sition the receiver sheet 6 on the output conveyor so 
that the sheet exits from the machine without jamming. 
The invention has been described in detail with refer 

ence to a preferred embodiment thereof, but it will be 
understood that variations and modifications can be ef 
fected within the spirit and scope of the invention. 

I claim: 
1. In a machine having means for transporting along 

a predetermined path, a sheet or web material of the 
type having a tendency to adhere to the transporting 
means and move in a different path under the influence 
of electrostatic charge on the material, a detacking ap 
paratus comprising: 

a. a member positioned in close proximity to the pre 
determined path and having an inner conductive 
portion and an outer insulating portion facing the 
material; and 

b. means for applying a source of periodically varying 
electrical potential to said conductive portion, said 
source being of a frequency such that at least one 
attractive field is created and dissipated between 
said member and the material as the leading edge 
of the material advances to a position along the 
predetermined path proximate to said member, the 
peak strength of said field being sufficient to over 
come the electrostatic attraction of the material for 
said transporting means. 

2. In apparatus for advancing a flexible sheet or web 
material along a predefined path, such apparatus com 
prising a pair of rotatably mounted transport rollers 
having parallel axes of rotation and being arranged to 
cooperate with each other during the rotation thereof 
to advance the material through a nip formed by the 
curved surfaces of such rollers and means for prevent 
ing the material from becoming wrapped about one of 
the transport rollers upon being advanced through the 
nip formed by such rollers, the improvement wherein 
said preventing means comprises: 
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6 
a. an elongated conductive member positioned sub 

stantially parallel to the axes of rotation of the 
transport rollers and in close proximity to the roller 
surface upon which the leading edge of the mate 
rial has a tendency to adhere upon passing through 
the nip, said member having an outer coating of a 
dielectric substance; and 

b. means for applying an AC potential to said con 
ductive member to intermittently attract the mate 
rial toward said conductive member. 

3. The apparatus as defined in claim 2 wherein said 
coating of a dielectric substance is approximately 0.001 
to 0.1 inch in thickness. 

4. The apparatus as defined in claim 2 wherein the 
electrical potential applied to said conductive member 
by said means for applying an AC potential ranges from 
0 to 12 kilovolts. 

5. The apparatus as defined in claim 2 wherein the 
peak voltage of said AC potential is sufficient to sub 
stantially ionize the air in the nip but is insufficient to 
produce arcing between said conductive member and 
the material. 

6. In combination with transport means for moving a 
sheet or web material electrostatically attracted 
thereto, improved apparatus for removing such mate 
rial from the transport means, said apparatus compris 
ing: 

a. a conductive member having an outer coating of 
dielectric substance and being located in close 
proximity to such material; and 

b. means for applying an alternating electrical poten 
tial to said conductive member to periodically cre 
ate an attractive field between said member and 
the material sufficient to overcome the electro 
static attraction of the material for the transport 
means, the maximum potential difference applied 
between said conductive member and the material 
by said potential applying means being sufficient to 
ionize the air in the gap between said member and 
the material but insufficient to produce arcing be 
tween said member and the material. 
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