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I 1 

. APPARATUS'FOR CLEANING A ‘CORONA 
' ‘ ' DISCHARGE STRAND . I 

' BACKGROUND OF THE INVENTION 
The present invention relates in general to corona 

discharge apparatusand more particularly to an end 
less loop corona discharge strand and means for clean 
ing same. ' 

DESCRIPTION OF THE PRIOR ‘ART 
l-Ieretofore, endless loop corona discharge strands 

have been proposed for depositing a charge uniformly 
onto the surface of a member. Relative motionis ef 
fected between the corona discharge strand and the 
member to be charged, such relative motion being at 
right angles to the longitudinal axis of the strand for 
sweeping a relatively wide path across the member to 
be charged. It is also known that the endless loop co‘ 
rona discharge strand may be passed over a motorized 
pulley such that the strand ages uniformly so as to mini 
mize failure and production of undesired streaking of 
the surface of the member’ being charged. Such a'mov 
ing corona discharge strand'is' taught in US. Pat. No. 

v2,856,533 issued Oct. 14, 1958. 
One of the problems encountered with corona charg 
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. - Referring now to FIG. 1, thereis shown an electro-v 
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ing is that debris, such as toner particles, tend to accu 
mulate on-the corona discharge strand. In the afore 
cited moving discharge strand, this debris is carried 
around with movement of the strand and any streaking 30 
or other nonuniformities in the’ charge distribution de-‘ ' 
posited upon the member being'charged merely shifts 
as the strand. is moved. 
his also known from the prior art that, in the case of ~ 

' ?xed corona discharge strands, the debris that tendstov 
accumulate thereon can be removed by means of a 
manually operatedbrush slideable along the corona 
discharge strand ‘or strands. 1 
Thus it is desired to have a corona discharge devic 

wherein a corona discharge strand is, automatically 
‘ cleaned by axial translation of the strand. 

SUMMARY OF THE PRESENT INVENTION" ' 
Theprincipal object of the present invention isv the 

' provision of a corona" discharge apparatus having an 
improved means for cleaning the corona discharge > 

' strand. - - 

In one feature of the ‘present invention, a cleaning 
station isdisposed adjacent to thevcor'ona discharge 
strand in such a manner .thatcleaningof the strand 'is' 
automatically produced ,‘upon axial translation of thev 
strand for changing that portion of the strand which is‘ 
effective for depositing charge onto the member to. be 

In another featurelofthe present invention, the clean‘ 
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ing speci?cation taken in connection with the‘accom- ' 
panying drawings, wherein: , 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a transverse schematic line diagram of an ' 
electrostatic copying machine incorporating features of.v . 
the present invention; and 
FIG. 2 is a schematic perspective view of. a corona 

charging station'incorporating- features of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
' . EMBODIMENTS " 

static copying machine 11 incorporating features of the 
present invention. The machine includes a drum 10 
having a photoconductive outer cylindrical surface 12, 
as of selenium, to receive a charge image for develop 
ment and subsequent transfer to a recording medium, 
as of paper. A corona charging station 13, preferably 
of the type more fully disclosed below in FIG. 2, depos 
its a'uniform charge background of a ?rst polarity, ei 
ther positive‘ or negative‘, over the surface 12 of the 
drum'IO as it rotates past the corona charging station 
13. Next, the background charge is dissipated from the 
photoconductive surface 12 of the drum 10 in accor 
dance with an optical image projected onto surface 12 
as it rotates past an‘ exposure station 14. At the expo 
sure'v station l4,‘the surface 12 is rendered conductive 
in accordance with‘ the optical image "projected onto 
the drum for dissipating charges on portions of the pho 
toconductor corresponding to the illuminated portions 
ofthe image. > .- Y ' " 

A development station‘ 15 applies triboelectrically 
charged toner particles 24 in known fashion to the 
charge pattern on the drum 10 to produce a developed 
image which is then transferred to an insulative'record 

- ing'medium 16, as of paper, at an image transfer station 

45 

17. More particularly, the paper 16 is brought into 
contact with the developed image on drum 10. and a 
transfer corona of a high potential of opposite sign to 
that. of the charge on toner particles 24 is applied tothe 
back surface 16a of the insulated recording medium 16 
such that the toner particles 24 of the developed image 
are transferred to the front surface 16b of paper 16 and 

_ held thereto via the transfer corona chargeplaced on 
- the backside of paperl6. Thetransferred toner isthen 
subjected toheat at at fixing station 18 which causes, 
say, a thermo-setting coating on toner particles 24 to be 
melted, thereby fixing the image on paper 16, as is 

kn0Wl’I.‘v'_, ' Some of the toner particles 24 remain on surface 12 
_ and thence pass under a. cleaning corona station 19 

ing station‘ for cleaning the corona discharge strand in- . 
cludes va pair of brushes pressing against the strandv 
from opposite sides thereof. I , . v I 

In vanotherfeature of the present invention, a corona 
discharge strand is drawn‘ across a pair of bridge mem 
bers to ‘guide the strand during axial translation thereof 

60 

and to hold the strand in precisely spaced relation from ‘ 
the surface to‘be charged, ‘despite any displacement 
forces generatedv by'the brushes of the cleaning station. 

Other features and advantages ofthepresent inven 
tion will become apparent upon a perusal of the follow 

wherein surface 12=is again uniformly subjected to 
charges of a sign opposite to ‘the sign of the charge on _ 
toner particles ‘24. Then drum 10 passes under a clean 
ing light station 21 which again uniformly discharges 
the charged surface of drum 10 to neutralize any 
charge remaining thereon. Next,_drum 10 passes under 
a cleaning brush station 22 wherein the remaining 
toner particles 24 are brushed from thesurface 12 of 
drum 10.v The'cleaned'portion‘ of surface 12 is then in 

' a condition for ‘repetition of the operating cycle; _ ' 

65 ‘Referring now to FIG. 2, there is shown a corona 
charging station-25 ‘of a type useful for chargingat sta-' 
tions l3, l7, and 19 of FIG. 1. Corona charging station 

, 25 includes an endless loop corona strand 26 as of wire, 
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wrapped around and extending between a pair of rotat 
able members 27 and 28, respectively. Rotatable mem 
ber 27 is not merely an idler pulley, as it also serves for 
making electrical contact to corona strand 26, being 
made of an electrically conductive material such as alu 
minum. A power supply 29 is connected to pulley 27 
via an electrical contactor ?nger 31 riding on an axle 

I 32 supporting pulley 27. A pair of tensioning springs 33 
are also affixed to axle 32 for biasing pulley 27 out 
wardly of the endless loop of the corona strand 26 for 
holding the strand in tension. 
Corona strand 26 is looped around the other rotat 

able member 28 which serves as a capstan. The length 
of corona strand wound on capstan 28 is preferably 
longer than the effective corona discharge length of co 
rona strand 26, as more fully described below. it will be 
obvious to those skilled in the art that the member 27 
could be fixed rather than rotatable and strand 26 al 
lowed to slide over it, contact 31 then being replaced 
by a solid connection. 

In one embodiment, corona strand 26 is formed into 
the endless loop by tying together the ends of the strand 
to form a knot 35. In an alternative embodiment (not 
shown), strand 26 is a wire welded together at its ends 
to form the endless loop and then ground in such a way 
that at the point where the two ends of the wire are 
joined together the wire diameter is not appreciably in 
creased. 
A pair of insulative bridges 36, as of Te?on (TM), 

are disposed on opposite sides of the effective active 
area of corona strand 26, such bridges 36 extending lat 
erally of the strand 26 and serving to space strand 26 
a precise distance away from the surface of the member 
to be chared such as the photoconductive surface 12 or 
the back surface 16a of insulated paper sheet l6.-The 
plane of the endless loop 26 is arranged to be parallel 
to the surface to be charged, either 12 or 16a, which 
surface moves laterally relative to the longitudinal axis 
of strand 26. Thus the effective length of strand 26 is 
that length which extends between the bridges 36 and 
is coextensive with the surface 12 or 16a to be charged. 

Two pairs of elongated cleaning brushes 37, such as 
Te?on-backed felt or plastic foam, are disposed out 
wardly of and parallel to each of the bridge members 
36. The cleaning brushes 37 are fixed in position and, 
at each cleaning station, press against the corona strand 
26 from opposite sides thereof such that the felt or 
foam portion of the brushes 37 essentially envelopes 
the corona strand 26. In use, as mentioned previously, 
toner particles 24 and other debris tend to collect on 
strand 26 and this collection of debris disturbs the uni 
formity of ‘the corona discharge region in such a man 
ner as to cause streaking of the charge pattern depos 
ited upon the surface being charged. 
At each corona cleaning station (pair of brushes), the 

brushes 37 are offset from each other axially of the 
strand 26 such that the strand is partially curved or 
wrapped around each of the brushes 37 to obtain a 
more complete cleaning action. The displacement of 
corona strand 26 from the plane of the endless loop by 
means of the brushes 37 produces, at each cleaning sta 
tion, equal and opposite displacements such that the 
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mean displacement of strand 26 from the plane of the 6 
endless loop is negligible. The bridges 36 are preferably 
notched in alignment with the strand 26 to facilitate 
guiding and precise positioning of the strand 26. 

4 
The capstan 28, in a preferred embodiment, is power 

driven via drive motor 38, such as a stepping motor or 
a continuous drive motor, the drive connection being 
made through an insulated shaft 50. In the case where 
strand 26 is welded together or otherwise joined with 
out the provision of a knot, the drive motor 38 merely 
rotates capstan 28 in one direction to cause corona 
strand 26 to be axially translated such that it wears or 
ages uniformly and at the same time strand 26 is 
cleaned automatically by brushes 37. 

In the case where a knot 35 is employed to join the 
ends of strand 26, knot 35 would produce a nonuni 
form region in the charge pattern deposited upon the 
surface to be charged if the knot appeared in that area. 
Accordingly, the endless loop is arranged so that knot 
35 is disposed between a pair of lever actuated micro 
switches 41,41’. The lever portions 42,42’ of micro 
switches 41,41’ include guide slots 44,44’ through 
which-the strand 26 slides. The ‘slots 44,44’ are dimen 
sioned so that, knot 35 will not pass therethrough but 
instead will de?ect lever 42 in such a way as to actuate 
switch 41, or lever 42’ to actuate switch 41’. The 
switches 41,41’ control the direction of rotation of the 
motor 38 in known fashion. ‘ 

ln operation,_assuming the knotted loop comprising 
strand 26 is operating in the counterclockwise direc 
tion, the knot 35, upon encountering lever 42’, actu 
ates microswitch 41' to cause a reversal in the direction 
of rotation of capstan 28. Capstan 28 then continues to 
drive strand 26 in the opposite (clockwise) direction 
until knot 35 encounters lever 42 at which point it actu 
ates'microswitch 41 to again reverse the direction of 
rotation of motor 38 and capstan 28, therefore. In this 
manner the knot portion 35 of the endless loop oscil 
lates back and forth around capstan 28 between the 
two levers 42,42’ over a distance at least equal to the 
distance between the cleaning brushes 37,37’. Thus 
knot 35 never rides over the surface being charged 
though the effective active area of strand 26 is cleaned. 

in a manually operated embodiment, a crank 43 is 
connected to capstan 28 such that corona strand 26 
may be manually operated. If desired, particularly in 
the case of the use of a stepping motor as drive motor 
38, the rate of axial translation of the corona strand 26 
can be coordinated with the rate at which copies are 
being produced. 
The advantage of the corona charging station 25 of 

the present invention is that corona strand 26 is auto 
matically cleaned as it is axially translated for achieving 
uniform wear and aging of the strand. 
What is claimed is: 
1. In a corona discharge apparatus: 
a corona discharge strand having at least one axial 
portion effective for depositing charge onto the 
surface of a member moving relative to said corona 
discharge strand and having another portion 
thereof remote from said surface; 

means for effecting axial translation of said strand for 
changing that portion of the strand effective for de 
positing charge onto said surface, said means for 
effecting axial translation including first and sec 
ond spaced rotatable members; 

a junction forming said strand into an endless loop 
around said rotatable members and being part of 
the remote portion of the strand, the junction being 
substantially larger than the strand; 
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means for sensing the junction; 
control means responsive to sensing of the junction 
and alternately effecting said translation in oppo 
site directions; 

means disposed adjacent the strand for cleaning ac 
cumulated debris therefrom in response to axial 
translation of the strand. 

2. The apparatus of claim 1 wherein said strand 
cleaning means comprises a pair of brushes pressing 
against the strand from opposite sides of the strand. 

3. The apparatus of claim 2 wherein said pair of 
brushes are offset from each other axially of said 
strand. 

4. The apparatus of claim 1 including a pair of bridge 
members bearing against said strand and being spaced 
apart axially of the strand to de?ne said effective 
charge depositing portion of the strand therebetween. 

5. The apparatus of claim 1 wherein said translation 
means comprise drive means coupled to said ?rst rotat 
able member. 

6. The apparatus of claim 5 wherein said second ro 
tatable member is electrically conductive, and further 
including a power source for supplying a corona 
producing electric potential, and means for applying 
said corona-producing electrical potential to said 
strand through said second rotatable member. 

7. The apparatus of claim 5 wherein said remote por 
tion of the strand is substantially wound around said 
?rst rotatable member and comprises at least one turn, 
and ?rst and second laterally-spaced parts of said loop 
de?ne a pair of effective charge-depositing lengths of 
said strand, the'wound'portion of the strand being of a 
length such that the junction is sensed only after 
cleaned lengths of strand lie adjacent the surface of 
said moving member. 

8. ‘The apparatus of claim 7 wherein said junction is 
a knot and said drive meansis a reversible motor hav 
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6 
ing an output drive shaft coupled to said ?rst rotatable 
member and further including a reversing control for 
the motor, comprising a pair of switches each having an 
actuator with a slotted end straddling a respective part 
of the remote portion of the strand and being effective 

' to engage said knot as the strand is translated. 
9. In an electrostatic copy production machine: 
a corona discharge strand having at least one axial 
portion effective for depositing charge onto the 
surface of an imaging member positioned proxi 
mate said axial portion of the corona discharge 

' strand and having another portion thereof remote 
from said imaging member; 

means for effecting relative movement of said imag 
ing member laterally of said strand; ‘ 

means for effecting axial translation of the strand for 
changing that portion of the strand effective for de 
positing charge onto the imaging member, said 
means for effecting axial translation including first 
and second rotatable members, at least one of the 
rotatable members being driven during copy pro 
duction; . _ 

a junction forming said strand into an endless loop 
around said rotatable members and being part of 
the remote portion of the strand, the junction being 
substantially larger than the strand; 

means for sensing the junction; , 
control means responsive to sensing of the junction 
and alternately effecting said translation in oppo 
site directions; ' 

means disposed adjacent the strand for cleaning ac 
cumulated debris therefrom in response to axial 
translation of the strand; 

means for forming a charge image pattern on the im 
aging member; and 

means for developing said charge image pattern. 


