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[57] ABSTRACT A reproduction machine adapted for producing copies of an original on'either or both sides of a copy sheet and forwarding the ?nished copy to a collator. To col



late the produced ‘copy in the proper orientation, an



inverter-reverser is employed to allow single-sided copy to pass directly to the collator, route single-sided copy to a secondary feed tray for subsequent process ing to allow copying on the reverse side of the sheet to



produce duplex copies, and for inverting duplex cop ies prior to delivery to the collator to provide the re quired sheet orientation in the collator.



5 Claims, 2 Drawing Figures
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SUMMARY OF THE INVENTION This invention relates to an inverter-reverser includ ing ?rst and second rolls forming a ?rst roll pair to



SHEET REVERSING MECHANISM BACKGROUND OF THE INVENTION



In recent years a number of high volume electrostatic 5 receive copy sheets transported to the inverter, the ?rst ' copy machines have been introduced. In order to take ~ roll being‘driven in a sheet forwarding direction, the



second roll being freely rotatable for co-action there



advantage of the high speed copying capabilities of



with. A second roll pair formed by the ?rst roll and a



these machines, document handlers adapted to feed the



third idler roll is adapted to feed the sheet in a reverse



documents to be copied to the platen of the copy ma



direction. A third roll pair downstream from the ?rst and second roll pairs is provided with an idler roll and



chine and remove them therefrom have been utilized to



reduce the time required for an operator to place and remove documents. Further, to cope with the large



a cooperating single revolution eccentric roll adapted to feed the sheet in the same direction as the second



quantities of copies produced, collators of the type



roll pair when the eccentric roll is actuated in response



illustrated in US. Pat. No. 3,830,590, commonly as



to sensing means adapted to sense the passage of the



signed with the instant application, have been intro duced for collating the copies to minimize operator involvement with the copying process. Following these developments, the need for a reproduction machine



trailing edge of the sheet out of the nip of the ?rst roll pair. BRIEF DESCRIPTION OF THE DRAWINGS



which would reproduce on both sides of a sheet of 20



static reproduction' system including a reproduction



paper, ordinarily referred to as duplex copying was recognized. This presents a number of problems in a



machine and a collator; and FIG. 2 is an enlarged view of the inverter-reverser



copy reproduction system adapted to produce both _single-sided copy and duplex copy in that the machine must be capable of routing single-sided copy sheets directly to the collator, must be adapted for returning



portion of the reproduction system illustrated in FIG. 1. DESCRIPTION OF THE PREFERRED '



single-sided copy sheets to a paper supply tray in prepa ration for copying on the opposite side of the sheet to



produce duplex copies, and must be adapted to invert the duplex copy to provide the proper orientation thereof prior to passage to the collator if the correct page order is to be maintained so that the finished



FIG. 1 is a schematic representation of an electro



EMBODIMENT



For a general understanding of an electrostatic pro



cessing system in which the invention may be incorpo rated, reference is had to FIG. 1. In the illustrated I machine, an original D to be copied is placed upon a



transparent support platen P ?xedly arranged in an illumination assembly generally indicated by the refer



copies are ready for stapling or binding without opera



ence numeral 10. While upon the platen, an illumina tor involvement. Sheet inverter-reversors also ?nd util 35 tion system ?ashes light rays upon the original thereby



ity in document handlers for turning over documents after imaging of the ?rst side for imaging or exposing the reverse side. Further, certain automatic document handlers may require inversion and reversal of a docu ment when operated in an automatic recirculation 40



mode for repetitive imaging of the document. Sheet feed inverting mechanisms of the type illustrated in U.S. Pat. No. 3,523,687 and US. application Ser. No. 429,252, now US. Pat. No. 3,856,295, (D/72426)



commonly assigned with the instant application, may



ther, since a wide variety of paper stock may be en



countered, it is desirable to provide a device which is sheet size insensitive, that is, one which will handle a



areas on the original. The image rays are projected by means of an optical system 11 to an exposure station A for exposing the photosensitive surface of a moving xerographic plate in the form of a ?exible photocon ductive belt 12. In moving in the direction indicated by



the arrow, prior to reaching exposure station A, that portion of the belt being exposed would have been 45



be employed for this purpose. However, most known inverters are capable of handling sheet material within a fairly narrow size range and paper weight. At the high speeds encountered, an inverter-reverser



must be provided that will positively handle light weight paper without damaging the leading or trailing edges of the paper. For heavy weight paper, the device must be capable of coping with the high inertial forces necessary for inverting the sheets at high speed. Fur



producing image rays corresponding to the information



uniformly charged by a corona device 13 located at the belt run extending between belt supporting rollers 14 and 16. The exposure station extends between the rol ler l4 and a third support roller 15. The exposure of the belt surface to the light image



vdischarges the photoconductive layer in the areas struck by light, whereby there remains on the belt a



latent electrostatic image in image con?guration corre sponding to the light image projected from the original 55



on the supporting platen. As the belt surface continues its movement, the electrostatic image passes around the roller 15 and through a developing station B lo cated at a third run of the belt wherein there is pro



vided a developing apparatus generally indicated by the



reference numeral 17. The developing apparatus 17 comprises a plurality of brushes 17’ which carry devel 60 oping material to the adjacent surface of the upwardly It is therefore an object of this invention to provide a moving inclined photoconductive belt 12 in order to mechanism adapted to deliver single-sided copy sheets provide development of the electrostatic image. to the collator, or if duplex copies are required, to The developed electrostatic image is transported by



variety of sheet sizes without the necessity for special ized operator adjustment thereto.



route the single-sided copy to a duplexing paper tray



the belt 12 to a transfer station C located at a point of



and after the duplex copy is produced, route the duplex



65 tangency on the belt as it moves around the roller 16



copy sheet through a self-actuating inverter to the col lator to provide the proper sheet orientation in the



whereat a sheet of copy paper is moved at a speed in



collator.



_plish transfer of the developed image. There is pro



synchronism with the moving belt in order to accom



3,944,212 ranged on the frame of the machine for contacting the non-transfer side of each sheet of copy paper as the same is brought into transfer engagement with the belt



12. The roller 18 is electrically biased with suf?cient voltage so that a developed image on the belt 12 may be electrostatically transferred to the adjacent side of a sheet of paper as the same is brought into contact



therewith. There is also provided a suitable sheet trans



port mechanism 19 adapted to transport sheets of



It should be understood that in following the paper path around roller 34 and between feed roll pair 34, 36, the



paper seriatim from a ?rst paper handling mechanism 20 or a second paper handling mechanism 21 to the developed image on the belt as thev same is carried



around the roller 16. A programming device opera tively connected to the mechanisms 20, 21 and the illumination device for producing an electrostatic 1a tent image on the belt 12, is effective to present a de veloped image at the transfer station C in time se quence with the arrival of a sheet of paper. 20 The sheet is stripped from the belt 12 after transfer of



the image thereto by a stripper transport 23 and there after conveyed by the stripper transport into a fuser



assembly generally indicated by the reference numeral 25 wherein the developed and transferred xerographic powder image on the sheet is permanently affixed thereto. After fusing, the copy is either discharged from



4



illustrated in FIG. 2 to allow sheets to pass therebe tween to paper handling mechanism 21. A fourth roll pair comprising idler roller 46 and a driven roller 48 is adapted to receive sheets from roll pair 34, 36 and feed the sheets to transport belts 50 for forwarding the sheets to mechanism 21. When the desired number of one-sided copies have been pro duced and delivered to the paper handling mechanism 21, the paper handling mechanism 20 may be inacti vated and the paper handling mechanism 21 activated.



vided at this station a transfer roller 18 which is ar



copy sheets are turned over, i.e., the printed material is on the top of thesheets in paper handling mechanism 21.



Upon re-energization of the machine, the sheets from paper handling mechanism 21 are fed through the re production machine for copying on the blank side of the sheet in the same manner as described heretofore.



As the duplex copy is exited from the fuser it is carried by the transport 30 and de?ected around roll 33 in the same manner as heretofore described and illustrated in



FIG. 1. 25



Simultaneously with the activation of the machine for producing the duplex copy, roll 48 would be inacti vated and moved out of contact with idler roll 46 to prevent interference with the lead edge of sheets pass- _



the reproduction machine into the collator 24 or routed back to paper handling machanism 21 in a man



ing therebetween. With the machine operating to print on the second



ner to be hereinafter described. The toner particles 30 side of the sheets, passage of the trailing edge of a sheet



remaining as residue on the developed image, back



between roll pair 34, 36 will be sensed by a suitable sensing mechanism such as a light source 50 and photo transferred are carried by the belt 12 to a cleaning transistor 51. The signal from the sensing means is apparatus positioned on the run of the belt between adapted to energize motor 45 to rotate roll 44 one rollers 14 and 16 adjacent the charging device 13. The 35 revolution in the direction indicated by the arrow cleaning device, comprising a rotating brush 26 and a thereon. The large diameter portion of roll 44 will corona emission device 27 for neutralizing charges “pinch” the sheet between roll 44 and idler roll 42 and



ground particles, and those particles otherwise not



remaining on the particles, is connected to a vacuum



cause the sheet to be driven in reverse or toward the



source (not shown) for removing the neutralized toner vparticles from the belt prior to the formation of subse



left in the drawings into the nip of a second roll pair formed by roll 34 and an idler roll 52 disposed opposite



quent images thereon.



thereto. It can be seen that the upper guide members between



Referring now to FIGS. 1 and 2, there is illustrated an



inverter-reverser mechanism adapted to receive copy sheets from the fuser 25 and route the fused copies either to the paper handling mechanism 2 l or the colla 45 tor 24._ The inverter-reverser mechanism includes a ?rst



transport 30 adapted to receive fused copies from the fuser for transport to the collator. When the reproduc tion system is being utilized to produce one-sided copy, the sheets from the fuser are transported by transport



50



rolls 52, 44, and 48 are disposed in a relatively straight line, offset from the path of sheet travel through rolls 34, 36. As the trailing edge of the paper leaves rolls 34, 36, the main body of the sheet will be disposed in the guide between roll pair 42, 44 and roll pair 46, 48. Due to the orientation of the guides, the beam strength of the paper will cause the trailing edge thereof to lift up toward the nip of roll pair 34, 52. Further, in the event there is a slight sag in the trailing edge of the paper, the



contact of the trailing edge with rotating rolls 34, which 30 directly to the collator 24 as illustrated in FIG. 1. are coated with a high friction material such as rubber, When double-sided or duplex copies are to be pro will also act to help lift the lead edge into the nip of roll duced, copies on the transport 30 are intercepted by a deflector 32 which is adapted for movement into the 55 pair 34, 52. I As stated heretofore, as the trail edge of the sheet sheet path as illustrated in dotted line position to direct leaves roll pair 34, 36, roll pair 42, 44 will pinch the the sheets through a return path to paper handling paper to drive the paper toward the left in the drawings. mechanism 21 in a manner to hereinafter explained. To provide a slight delay in the drive provided by roll With the de?ector 32 in the intercept position, the sheets are fed into the nip of a ?rst roll pair formed by 60 44 and prevent the sheet from being prematurely driven to the left before the trailing edge thereof has a drive roll 34 and an idler roll 36. time to reach the nip between roll 34 and 52, the sensor A third roll pair downstream from the ?rst roll pair is may be located a short distance downstream of roll pair formed by an idler roll 42, and a single revolution ec 34, 36 or the sensor could be located upstream there centric driven roll 44 disposed opposite thereto. Roll 44 is adapted to be driven by a continuously rotating 65 from and a suitable electronic time delay circuit could be employed to allow time for the trailing edge of the motor or shaft having a single revolution clutch or by a single revolution motor 45. When in the inoperative position, the “?at” side of the roll 44 is oriented as



sheet to clear roll pair 34, 36. The sheets exiting from roll pair 34, 52 are directed by guides 60 to the exit



3,944,212 transport 62 of the processor for forwarding to collator



actuation of said drive‘ means causing said third roll



24.



pair to contact the sheet passing therebetween and



In the illustrated embodiment, the collator of the type illustrated in US. Pat. No. 3,830,590 mentioned



drive the sheet in the reverse direction into the rolls of said second roll pair to feed the sheet in the



heretofore, is adapted to receive single-sided copies



5



reverse direction.



single-sided copy entering the collator is deposited in



2. A sheet reverser according to claim 1 further in cluding sensing means adapted to sense the passage of



the collator trays face down so that the information material on page 1 is at the bottom followed by the



the trailing edge of a sheet passing between said ?rst roll pair, said sensing means being adapted to actuate



informational area on the succeeding page etc. to pro



said drive means when the trail edge of a sheet has



face down for collation purposes. Stated another way,



vide collated booklets or reports having the proper



cleared said ?rst roll pair for driving said third roll pair



page orientation. Thus, when employing the collator with duplex copies, page 1 must also be presented to the collator face down. Since the duplex copy exits from the fuser with page 2 down, the inverter inverts



into contact with the sheet to reverse the sheet and



drive the sheet into contact with said second roll pair to feed the sheet in the reverse direction. 3. A sheet reverse according to claim 2 wherein said



second roll is formed by an idler roll adapted for coop



the copy to present the duplex copy to the collator with page 1 down. The subsequent sheets having pages 3



eration with said ?rst roll on the side of said ?rst roll opposite said second roll. and 4 thereon would be presented to the collator with 4. A reproduction system for reproducing single page 3 down etc. to provide correct numerical order of 20 sided and double-sided copy comprising a reproduction the sheets in the tray. machine including a ?rst sheet handling means and a The disclosed reverser-inverter device is capable of second sheet handling means for feeding sheets seria extremely high speed operation with various sized tim through said reproduction machine to produce sheets since irrespective of the sheet dimension pres I ented to the inverter, the controlling factor is the posi copy thereon; tion of the trailing edge of the sheet relative to roll pair 25 transport means associated with said reproduction machine for transporting sheets having copy 34,36 which “actuates” roll pair 44, 42 for the revers thereon through a ?rst path to a location external ing action. Thus, the inverter is capable of handling



of said reproduction machine;



sheets of any length greater than the distance between



roll pair 34, 36 and roll pair 42, 44 without machine



de?ector means associated with said transport to



modi?cation or other adjustments. Further, since the inverter does not rely on a stop to



de?ect copies from said transport along a second path toward said second sheet handling means; ?rst and second rolls forming a ?rst roll pair disposed in said second path for receiving copy sheets de flected into said second path, said ?rst roll being driven in a sheet forwarding direction, said second



physically contact the lead edge of the sheets prior to the reversing operation, the device is capable of ex



tremely high speed operation without producing dam 35 age to the sheets. It should be understood that in the event that it is desirable to exit sheets from the reverser at a speed



different from entrance speed, separate roll pairs may be utilized at the entrance and exit rather than utilizing a single driven roll with two idler rolls to provide “two”



roll pairs.



comprising an idler roll and a cooperating driven roll having a non-uniform diameter adapted to feed



While I have described a preferred embodiment of my invention it is to be understood that the invention is not limited thereto but may be otherwise embodied



within the scope of the following claims. What is claimed is:



roll being freely rotatable for co-action therewith; a second roll pair formed adjacent said ?rst roll pair adapted to feed sheets in a direction opposite to the sheet forwarding direction of said ?rst roll pair; a third roll pair in said second path downstream from said first and second roll pairs, said third roll pair



45



v



1. A sheet reverser including ?rst and second rolls forming a ?rst roll pair to receive sheets transported to the reverser, said ?rst roll being driven in a sheet for



warding direction, said second roll being freely rotat 50'



sheets in a reverse direction; means for rotating said driven roll in a reverse direc



tion through one revolution when actuated, actua tion of said driven roll when a sheet is disposed between said third roll pair causing said driven roll to pinch thesheet between said driven roll and said idler roll during a portion of the revolution of said



able for co-action therewith; a second roll pair formed adjacent said ?rst roll pair



driven roll, said driven roll being spaced from said



adapted to feed sheets in a reverse direction; a third roll pair downstream from said ?rst and sec



allow a sheet fed by said ?rst roll pair into the space between said third roll pair to pass unimpeded



idler roll when said drive means is inactivated to 55



roll and a driven roll having a non-uniform diame



therebetween until said drive means is actuated, actuation of said drive means causing said third roll



ter;



pair to contact the sheet passing therebetween and



ond roll pair, said third roll pair comprising an idler '



means for rotating said driven roll in a reverse direc



tion through one revolution when actuated, actua tion of said driven roll when a sheet is disposed 60



between said third roll pair causing said driven roll to pinch the sheet between said driven roll and said idler roll during a portion of the revolution of said



driven roll, said driven roll being spaced from said



drive the sheet in the reverse direction into the rolls



of said second roll pair to feed the sheet in the reverse direction.



5. A sheet reverser according to claim 4 further in cluding sensing means adapted to sense the passage of ,



the trailing edge of a sheet passing between said ?rst roll pair, said sensing means being adapted to actuate



idler roll when said drive means is inactivated to 65 said drive means when the trail edge of a sheet has



allow a sheet fed by said ?rst roll pair into the space between said third roll pair to pass unimpeded therebetween until said drive means is actuated,



cleared said ?rst roll pair for driving said third roll pair into contact with the sheet to reverse the sheet and



drive the sheet into contact with said second roll pair to



3,944,212 7 feed the sheet in the reverse direction.



20



25



30



35



45



50



55



60



65



























[image: Download-This-Reversing-Infla.pdf]
Download-This-Reversing-Infla.pdf












[image: Preventing and reversing advanced glycosylation endproducts]
Preventing and reversing advanced glycosylation endproducts












[image: Preventing and reversing advanced glycosylation endproducts]
Preventing and reversing advanced glycosylation endproducts












[image: Dynamic Mechanism Design:]
Dynamic Mechanism Design:












[image: Istvan_Deisenhofer_2001_Structural Mechanism for Statin Inhibition ...]
Istvan_Deisenhofer_2001_Structural Mechanism for Statin Inhibition ...












[image: Read Reversing Hypertension: A Vital New Program to ...]
Read Reversing Hypertension: A Vital New Program to ...












[image: TDS Mechanism - GST.pdf]
TDS Mechanism - GST.pdf












[image: Antikythera Mechanism..pdf]
Antikythera Mechanism..pdf












[image: SpaÃŸ auf dem Embedded-Spielplatz - Reversing, Exploiting ... - GitHub]
SpaÃŸ auf dem Embedded-Spielplatz - Reversing, Exploiting ... - GitHub












[image: Download Dr. Neal Barnard s Program for Reversing ...]
Download Dr. Neal Barnard s Program for Reversing ...












[image: Moving Mountains: Reversing Trends in Colorado's Health and ...]
Moving Mountains: Reversing Trends in Colorado's Health and ...












[image: Reversing-Gum-Disease-Naturally-A-Holistic-Home-Care-Program ...]
Reversing-Gum-Disease-Naturally-A-Holistic-Home-Care-Program ...












[image: pDF Reversing Underachievement among Gifted Black ...]
pDF Reversing Underachievement among Gifted Black ...












[image: ZOOKOO-RING-Reversing-System-RBGW430.pdf]
ZOOKOO-RING-Reversing-System-RBGW430.pdf















Sheet reversing mechanism






Nov 25, 1974 - With the de?ector 32 in the intercept position, the sheets are fed into the nip of a ?rst roll pair formed by a drive roll 34 and an idler roll 36. 
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