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[57] ABSTRACT 

A copying system incorporating means to stop the sys 
tem in the event of a paper jam. A control is provided 
to inhibit restarting of the system except for recycling 
of the document handler until the malfunction is cor 
rected. 
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COPIER JAM PROTECTION 

This invention relates to a document copying system, 
and more particularly to a document copying system 
having means to inhibit restarting of the system follow 
ing a jam until the jam has been cleared. 
As processing speeds of modern day copying or re 

production machines become faster and faster, and ma 
chine accessories such as sorters, collators, binders, 
document handlers, etc., become more and more prev 
alent, the problem of protecting against a machine mal 
function, such as for example, a paper jam, becomes 
more and more difficult. It will be understood that pro 
tection against things like paper jams is provided 
through safety controls designed to stop, in the shortest 
possible time, the machine as well as any accessories 
used therewith. The jammed papers, which are usually 
damaged or mutilated, are then removed and the ma 
chine restarted. However, serious problems can result 
if through inadvertence or mistake the operator fails to 
clear the jam before attempting to restart the system. 

It is a principal object of the present invention to pro 
vide a new and improved copier control. 

It is a further object of the present invention to pro 
vide a copier control adapted to stop the copier in the 
event of a jam and prevent restarting until the jam has 
been cleared. 

It is a further object to provide a reproduction ma 
chine having an improved control mechanism de 
signed, on a premature stopping of the machine during 
a production run, to inhibit restarting of the reproduc 
tion machine until the paper transports have at least 
been opened and reclosed. 

‘It is an object of the present invention to provide an 
improved copier incorporating means adapted to pre 
vent restarting of the copier in the event of a paper jam 
until the jam has been cleared. 

It is an object of the present invention to provide a 
protective mechanism adapted to insure that the opera 
tor of a document reproduction machine does not re 
start ‘the machine following a jam at least until the 
paper transports have been checked for jammed cop 
ies. 

It is an object of the present invention to provide a 
document reproduction apparatus incorporating re 
leasable copy transport means designed to facilitate ex 
traction of jammed copy paper therefrom together with 
control means to prevent restarting of the apparatus at 
least until the paper transport means have just been re 
leased and then reclosed. 

It is a further object of the invention to provide a 
copier control effective to require, in the event of a 
paper feed jam, that the operator at least open up the 
paper feed transport before restarting of the copier is 
permitted. 
This invention relates to a document reproduction 

apparatus, the combination of: a source of sheet-like 
material on which copies are produced, a processor for 
producing the copies from original documents, an out 
put station to receive the copies produced, and trans 
port means for feeding the material from the source to 
the processor and the copies produced to the output 
station, the transport means having at least one con 
veyor; the combination of: stop means responsive to a 
predetermined transport means jam to stop said appa 
ratus including the transport means; and control means 
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2 
adapted on actuation of the stop means to prevent re 
starting of the apparatus and resumption of document 
reproduction until the transport means jam is cleared. 

Other objects and advantages will be apparent from 
the following description and drawings in which: 
FIG. 1 is a schematic sectional view of an electro 

static type reproduction machine embodying the im 
proved control means of the present invention; 
FIG. 2 is a top view of the reproduction machine 

shown in FIG. 1; 
FIG. 3 is an enlarged sectional view of the automatic 

document handler for the reproduction machine shown 
in FIG. 1; and 
FIG. 4 is a schematic circuit representation of the im 

proved control means of the present invention. 
Referring particularly to FIGS. 1 and 2 of the draw 

ings, an exemplary copier/reproduction machine, des 
ignated generally by the numeral 10, and incorporating 
the automatic program'or job recovery arrangement of 
the present invention, is shown. As in all electrostatic 
systems such as the xerographic type machine illus 
trated, a light image of a document to be reproduced 
is projected onto the sensitized surface of a xerographic ' 
plate to form an electrostatic latent image thereon. - 
Thereafter, the latent image is developed with an oppo 
sitely charged developing material to form a xero 
graphic powder or toner image, corresponding to the 
latent image on the plate surface. The toner image is 
then electrostatically transferred to a support surface 
where it is fused by a fusing device so that the toner 
image is permanently adhered-to the support surface. 

In the copier 10, an original document 12 to be cop 
ied is placed upon a transparent platen 14 ?xedly ar 
ranged in an illumination assembly, generally indicated 
by the reference numeral 15, and disposed at one end 
of the copier 10. While upon the platen, the document 
12 is illuminated, thereby producing image rays corre 
sponding to the informational areas on the original. 
The image rays are projected by means of an optical 
system onto the photosensitive surface of a xerographic 
plate. In the exemplary copier/reproduction machine 
10, the xerographic plate is in the form of a ?exible 
photoconductive belt 17 supported in a belt assembly 
18. 
The support assembly 18 for photoconductive belt 17 

includes three rollers 20, 21 and 22 located with paral 
lel axes at approximately the apices of a triangle. The 
upper roller 2 is rotatably supported on shaft 23 which 
in turn is rotatably driven by a suitable motor and drive 
means (not shown) to drive belt 17 in the direction 
shown by the arrow in FIG. 1. During this movement 
of the belt, the re?ected light image of the original doc 
ument 12 on platen 14 is ?ashed upon the photorecep 
tor surface of belt 17 at an exposure station 25 to pro 
duce an electrostatic latent image thereon. 
The electrostatic image is carried on belt 17 from ex 

posure station 25 through developing station 26 where 
the latent electrostatic image is developed by means of 
toner through the use of a multiple magnetic brush sys 
tem 29. From developer station 26, the now developed 
image on belt 17 moves to transfer station 30 where the 
developed image is transferred to a support surface, 
normally a sheet of copy paper 31, brought from main 
or auxiliary paper trays 34 or 35, respectively, as will 
appear. The copy sheet 31 passes between transfer rol 
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ler 32 and belt 17 at transfer station 30 at a speed sub 
stantially equal to the speed of belt 17, transfer taking 
place by means of electrical bias on transfer roller 32 
in a manner understood by those skilled in the art. 
Following transfer, the belt 17 is cleaned in prepara 

tion for the next image at cleaning station 36. There, a 
suitable cleaning brush 37 housed in vacuum chamber 
38 removes residual toner, the toner being drawn from 
chamber 38 by vacuum through line 39 for deposit in 
a suitable collecting place (not shown). To assist clean 
ing, a cleaning corotron 40 is provided upstream of 
vacuum chamber 38. 
Following cleaning of belt 17, the belt 17 is once 

again charged as by charging corotron 41 in prepara 
tion for the next image. 

It will be understood that whenever copier 10 is oper 
ated to make multiple copies, a number of images 42 
may be on belt 17 simultaneously in various process 
stages as described above. 
Photoconductive belt 17 comprises a photoconduc 

tive layer of selenium, which is the light receiving sur 
face and image medium for the apparatus, on a conduc 
tive backing. Further details regarding the structure of 
the belt assembly and its relationship with the machine 
and support therefor may be found in the copending 
application Ser. No. 102,312 ?led Dec. 29, 1970 now 
US. Pat. No. 3,730,623, issued May 1, 1973. 
Copy sheets 31 are supplied from either main paper 

tray 34 or auxiliary paper tray 35. Main paper tray 34 
includes a suitable elevator type base 44 on which a 
‘supply 45 of sheets 31 rest, base 44 being supported for 
automatic up and down movement by suitable means 
(not shown) designed to maintain paper feed roll 46 in 
operative contact with the topmost one of the sheets 31 
on elevator 44. Feed roll 46, which is operated inter 
mittently in the direction shown by the solid line arrow 
in timed relationship to the spacing of images 42 on 
belt 17, serves to advance the topmost sheet from sup 
ply stack 45 into the nip of belt and feed roll pair 47, 
48, respectively, which in turn carry the sheet onto 
main paper supply transport 50. 
Transport 50 includes one or more endless feed belts 

51 stretched about support rollers 52, one or both of 
which are suitably driven. Sheet guides 54 are disposed 
in operative position above transport belts 51, guides 
54 serving ,to maintain the sheets 31 in operative 
contact with belt 51 of paper supply transport 50 dur 
ing movement therealong. Transport 50 carries the 
sheets~31 forward to transfer roll 32. 

Auxiliary‘ tray 35, in the exemplary arrangement 
shown, is arranged above main tray 34, auxiliary tray 
35 including a suitable elevator type base 55 on which 
a supply of sheets 31 may be provided. As with main 
supply tray 34 suitable means (not shown) are provided 
to raise base 55 of auxiliary tray 35 as the supply of 
sheets thereon are used up so as to maintain the paper 
feed roll 56 for auxiliary tray 35 in operative contact 
with the topmost sheet. Paper feed roll 56, which is in 
termittently driven in the same manner as main tray 
feed roll 46, advances one sheet at a time into the nip 
of belt and roller feed pair 57, 58 which in turn carry 
the sheets forward to auxiliary paper supply transport 
59. Transport 59 which comprises one or more endless 
belts 60 stretched about support rollers 61, one or both 
of which are suitably driven, is disposed to discharge 
sheets 31 drawn from auxiliary tray 35 onto the operat 
in g run of main supply transport 50. The sheets 31 from 

4 
auxiliary tray 35 are thereafter fed to transfer roll 32. 
Guides 63 serve to maintain the sheets in driving 
contact with the auxiliary paper supply transport 59 

I during movement therealong. 
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Transfer roll 32 is provided with a suitable bias de 
signed to electrostatically attract and attach sheets 31 
thereto. In this way, the sheets 31 discharged from 
main supply transport 50 are carried by transfer roller 
32 past belt 17 and in spaced but operative relationship 
therewith to vacuum transport 65. It is understood that 
transfer of the image from belt 17 to copy sheet 31 
takes place as the sheet 31 passes between transfer rol 
ler 32 and belt 17. 
Following transfer, the copy sheet 31 is stripped from 

belt 17 by suitable means (not shown), the image bear 
ing sheets being carried by vacuum transport 65 to a ' 
fuser 69. Transport 65 includes a vacuum plenum 66 to 
which vacuum is supplied from a suitable source (not 
shown). Transport 65 includes an endless conveyor 
belt 67 arranged about rollers 68, belt 67 having suit 
able perforations therethrough which enable vacuum 
from plenum 66 to tack the sheets 31 being fed thereto. 

Fuser 69 includes a suitable housing 70 within which 
is disposed a lower heated fuser roll 71 and an upper 
pressure roll 72, rolls 71, 72 cooperating to form a nip 
through which the copy sheets 31 pass. Rolls 71, 72 are 
suitably supported for rotation and driven in unison by 
a suitable drive means (not shown). Pressure roll 72 is 
comprised of a relatively soft rubber like material with 
the result that pressure contact between the rolls 71, 72 
deforms the surface of pressure roll 72. In this way, an 
increased contact are between the copy sheet and the 
heated fuser roll 71 is obtained. 

In the exemplary arrangement illustrated, fuser roll 
71 is hollow, roll 71 being formed from a suitable heat 
conductive material. A source of heat such as lamp 73 
is disposed therewithin. A suitable temperature vari 
able resistor, i.e., thermistor 74 is supported on the 
fuser housing 70 in heat exchange relation therewith to 
sense temperature conditions within fuser 69. Suitable 
control circuitry (not shown) for controlling fuser lamp 
73 in response to fuser temperature conditions as 
sensed by thermistor 74 is provided. 
Copy sheets 31 leaving fuser 69 are carried by inter 

mediate copy output transport 75 to copy output trans 
port 76 and from transport 76 to either copy discharge 
transport 78 or to the inlet of a copy sheet handling de 
vice such as the sorter 100. Where sorter 100 is not in 
use or where no sheet handling device is provided a 
blocking gate 79 serves to route all copies onto dis 
charge transport 78. Discharge transport 78 carries the 
copies to output tray 80. 
Copy output transports 75, 76 and copy discharge 

transport 78 each have one or more endless conveyor 
belts 81 operatively disposed about support rollers 82 
therefor, one or both of which may be driven. Guides 
83 are disposed in operative relationship with each of 
the transports 75, 76, 78, guides 83 serving to maintain 
the copy sheets in operative contact with the conveyor 
belts associated therewith. 
Guides 54, 63, 83 are releasably supported to enable 

their respective transports to be cleared in the event of 
a jam. Sensors 84, disposed in operative relationship 
with the guides 54, 63, 83 for transports 50, 59, 75, 76, 
78, serve to assure that the guides are released by the 
user following a jam that is, that the guides 54, 63, 83 
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are at least opened to an extent suf?cient to actuate the 
sensor 84 associated therewith. As will appear herein 
after, restart circuit 225 (seen in FIG. 4) precludes, re 
starting of the copying machine 10 until the sensors 84 
are activated by opening of the guides 54, 63, 83. 

In the exemplary arrangement shown in FIG. 1, a 
sorter 100 is operatively coupled to copier l0. Sorter 
100 serves to sort copies 31 as they agress from copier 
10. Sorter 100 includes a suitable frame 102 which is 
preferably mounted on castors 103 to facilitate moving 
sorter 100 about. Sorter 100 includes upper and lower 
copy bin rows 105, 106 respectively. Each row 105, 
106 contains a plurality of spaced downwardly inclined 
bins or trays 108 for receiving and holding copies being 
sorted, each bin 108 being open at the top to provide 
an inlet 109 through which the copies pass into the bin. 

A generally horizontally copy sheet transport 110, 
111 is spacedly disposed above each row 105, 106 of 
bins 108 opposite inlets 109 thereto, the operating 
length of transports 110, 111 being suf?cient to enable 
transports 110, 111 to carry the copies to the endmost 
one of the bins. Transports 110, 111 each comprise one 
or more endless conveyor belts 114 supported on rol 
lers 115, one or both of which may be driven by a suit 
able means (not shown). A series of idler rolls 117 are 
arranged below and in operative contact with the lower 
operating run of transports 110, 111, an idler roll 117 
being provided adjacent the inlet 109 to each bin 108. 
Idler rollers 117 serve both to hold the copies in opera 
tive contact with the transport conveyor belts Y114 and 
as a base about which copies are born by the adjoining 
de?ector 120 into the inlet 109 bin therebelow. An in 
dividually actuable de?ector 120 is arranged slightly 
downstream of each roller 117. When actuated to a 
raised position, the de?ectors 120 cooperate with the 
surface of the roller 117 to turn a copy from the sheet 
transport 110 or 111 associated therewith into bin 108 
therebelow. 

Sorter 100 includes a copy sheet inlet l22'formed by 
sheet guide pair 123, the height of sorter inlet 122 
being approximately the same as the operating height 
of copier discharge transport 76. In this way copies 
from discharge transport 76 pass into sorter 100 and 
are sorted thereby, it being understood that in this 
mode of operation gate 79 of copier 10 is in the down 
position. 
A sorter feed roll pair 125 are provided adjacent the 

discharge side of inlet guide 123. Roll pair 125, which 
are driven in the direction shown by the solid line arrow 
of the drawings, serve to carry the copy forward into 
the sorter 100. A movable sorter inlet de?ector 130 is 
provided just downstream of roll pair 120, de?ector 
130 serving when in the solid line position shown in the 
drawings to direct the copies to transport 111 and 
lower bin row 106. 
To enable the copy sheets 31 to be fed to transport 

111, and upper bin row 105, an elevator transport 132 
is provided. Transport 132 comprises one or more end 
less belts 133 supported by roll pair 134, one or both 
of which are driven by suitable means (not shown). A 
series of idler rollers 135 are disposed in contact with 
the operating run of transport belt 134, rolls 135 serv 
ing to hold the copy sheets on transport 132. Vertical 
transport 132 is disposed just downstream of roller pair 
125 and in operative relationship with deflector 130 
such that de?ector 130 when moved to the dotted line 
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6 
position shown in the drawings, serve to route the copy 
sheet 31 emerging from roll pair 125 onto transport 
132. 
A curv'ed paper guide pair 138 is operatively dis 

posed between the upper discharge end of transport 
132 and the inlet to upper transport 111. Guide pair 
138 serves to turn the copy sheets leaving transport 132 
through an arc of approximately 90° to upper bin trans 
port 111. 
During use, copy sheets 31 leaving copier 110 enter 

inlet 122 of sorter 100 and are forwarded by roll pair 
125 to either lower bin transport 111 or to elevator 
transport 132 depending on the position of de?ector 
130. Copy sheets routed onto transport 132 are carried 
upwardly thereby to upper bin transport 110. Copy 
sheets 31 from either transport 110 or 111 are routed 
into selected bins 108 of either upper or lower bins 
rows 105, 106, respectively, through selective actua 
tion of de?ector 120. 

In the exemplary arrangement shown, an automatic 
document handler designated generally by the numeral 
150 and seen best in FIG. 3 is provided. As will appear, 
document handler 150 serves to feed one document at 
a time from a supply of documents 151 into copying 
position on platen 14 of copier 10 where a copy or se 
ries of copies may be made. Following copying, each 
document is automatically returned to the document 
supply 151 and the next document, if any, is brought 
into copying position on platen 14. As will appear doc 
uments returned to supply 151 may be recycled by han 
dler 150 or simply removed by the user when the copy 
ing program is completed. 
Document handler 150 includes an inclined base sec 

tion 153, the lower end of which swingably supports by 
means of shaft 154, matching left and right hand tray 
members 155. The trays 155 are substantially U-shaped 
when seen in cross section, each having a base 157, a 
top 158 spaced thereabove, and sides 159. A portion of 
the base 157 of each tray member is cut away at the 
upper end thereof to accommodate primary document 
feeder roll 160. The trays 155 are adjustable along 
shaft 154 to accommodate various size documents. 
Document feeder roll 160 is ‘rotatably supported 

under base section 153 on drive shaft 161 such that a 
portion of the periphery of roll 160 projects into the 
document tray area, base 153 being suitably aperturedt 
to accommodate the roll 160. Feeder roll shaft 161 is 
suitably supported for rotation and driven by suitable 
means (not shown) in the direction shown by the solid 
line arrow of FIG. 3. 
A pair of document limiting rolls 163, 164 are dis 

posed on the downstream side of feeder roll 160, rolls 
163, 164 functioning to prevent passage of more than 
one document at a time. Shaft 165 of lower limiting roll 
164 is turned in the direction shown by the solid line 
arrow of FIG. 3. Upper limiting roll 163, which is sup 
ported from shaft 166, is arranged to be driven by 
lower limiting rolls 164 so long as friction developed 
between rolls 163, 164 remains above a predetennined 
setting. In the event of a decrease in roll friction, as oc 
casioned by an attempt of two superimposed docu 
ments to pass therethrough, the upper roll 163 is turned 
in a document rejecting direction as shown by the dot 
ted line arrow in FIG. 3 by a suitable drive means (not 
shown). 
Documents emerging from limiting rolls 163, 164 are 

carried forward by intermediate transport rolls 168, 
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169 underneath curved document guide ?ngers 170 to 
platen transport 171. Transport 171, which may com 
prise a belt-type conveyor, carried the document onto 
the plate 14 of copier 10. 
A register edge 172 is provided across the inlet side 

to platen 14, edge 172, serving to register or locate the 
documents in pre-set position on platen 14 for copying 
thereof. Platen transport 171 is reversed for this pur 
pose after the document has been carried past register 
172, reversal of transport 171 serving to move the doc 
ument backwards to bring the document trailing edge 
into abutment with register edge 172. When copying is 
completed, platen transport 171, is again operated in 
reverse to carry the document backwards off platen 14, 
register edge 172 being retracted for this purpose by a 
suitable means (not shown). The document guide fin 
gers 170 de?ect or guide the returning document up 
wardly into the nip of a first returned transport roll pair 
174, roll pair 174 carry the returning document be 
tween suitable return guides 176 and into the nip of a 
second return transport roll pair 178 which carry the 

‘ , document back into tray members 155, 156. 
To maintain the return documents, which have been 

designated for convenience by the numeral 151, segre 
gated from documents 151 awaiting feeding and pre 
vent inadvertent refeeding of returning documents 151 
by the primary feeder roll 160 following feed of the last 
one of the original documents 151, a displaceable bail 
or separator bar 180 is provided substantially opposite 
to and above feeder roll 160. Bail 180 is supported 
from a rockable cross shaft 181. Shaft 181 is suitably 
journaled in the supporting framework of document 
handler 150, base section 153 thereof being suitably 
apertured to permit disposition of the bail support arms 
182 therethrough. Suitable means (not shown) are pro 
vided to selectively turn cross shaft 181 and raise bail 
180 out from under documents 151 resting thereupon 
and thereafter return bail 180 back onto the topmost 
one of the documents. 
. To help guide the returning documents into the docu 
ment tray, as well as prevent documents from falling 
out of the tray, particularly when bail 180 is raised a 
tray cover 183 is provided. Cover 183 is supported on 
the shaft 154 to enable the cover 183 to be opened for 
access to the document tray members 155, 156 as with 
loading or unloading documents. 
Referring to the control schematic of FIG. 4, copier 

10 is provided with a suitable memory circuit 200 
which is programmable for the number of copies to be 
made. To enable the operatorto program memory 200, 
a keyboard type controller 202 is provided. In addition 
controller 202 includes selector controls to enable the 
operator to operate copier 10 alone, or in combination 
with sorter'100, or in combination with document han 
dler 150, or in combination with both together. It is un 
derstood that selecting either or both sorter 100 and/or 
document handler 150 activates circuits which inte 
grate operation of copier 10 with either or both of these 
accessories. 
A suitable print-start control 201, normally actuably 

by print button 201’, is provided for operator use. In a 
schematic representation of FIG. 4a, actuation of print 
button 201’ following setting of copy select memory 
200 starts copier 10. It will be understood that copier 
10 is assumed to be in a readied condition with paper 
in either or both main and auxiliary paper trays and the 
document to be copied on the platen. 
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8 
Copier 10 stops on completion of the program on sig 

nals from comparator circuits 21-5, 216 as will appear. 
Additionally, a signal from jam detection circuit 207 
stops copier 10. Additional copier stop conditions may 
be readily envisioned, for example an over temperature 
condition in the copier fuser. . 
A counter 209 is provided for counting exposures 

made, i.e., ?ashes by the illumination system. A second 
counter 210 is provided for recording copies com 
pleted. Counter 210 is driven by a suitable copy sheet 
detector 211 at the inlet to the copy tray, sensor 211 
generating a pulse as each copy enters the output tray. 
Second copy sheet detectors 212 are provided for each 
of the upper and lower bins 105, 106 of sorter 100. 
Suitable light sources are provided for each of the de 
tectors 211, 212, those for detectors 212 being at the 
opposite ends of sorter bins 105, 106. Controller 202 
includes a suitable selector 214 for selectably activat 
ing either detectors 211 or 212 depending on whether 
or not sorter 100 is used with copier 10. 
The output of each counter 209, 210 is compared 

against the copy program in memory 200 by compara 
tor circuit pair 215, 216, respectively. As the number 
of copies recorded on counters 209, 210 becomes 
equal to the number programmed in memory 200, sig 
nals from comparator circuits 215, 216 to copier stop 
circuit 208 shutdown or cycle out in predetermined 
progression, the various operating components of 
copier 10 to terminate the copying cycle. At the same 
time counters 209, 210 may be reset for the next cycle. 

Sheet jam detectors 220 are provided at strategic lo 
cations along the copy path in copier l0 and at the inlet 
to sorter 100, detectors serving in association with suit 
able enabling circuitry to respond to a jam or blockage 
in the copy sheet path. The signal output of detectors 
220 is fed to jam detection circuit 207. Circuit 207, 
when triggered in response to a jam as detected by one 
of the detectors 220, shuts down copier 10. To prevent 
restarting of copier 10 before the jam is cleared, suit 
able latch or hold circuit 222>is provided. Circuit 222, 
which is triggered by jam detection circuit 207, con 
trols reset circuit 224 of counter 209. In addition, cir 
cuit 222 sets stop circuit 208 to prevent restarting of 
copier 10 until the jam condition has been corrected as 
will appear. 
Detectors 84, which are provided in each of the 

paper transports 50, 75, 76, signal opening of the paper 
guides 54, 83 associated therewith such as would be re 
quired to clear jammed paper therefrom. The joint sig 
nals from detectors 84 trigger restart circuit 225 which 
in turn resets hold circuit 222 to permit copier 10 to re 
start following a paper jam. 
Considering operation of copier 10 along, or with 

sorter 100, the operator sets memory 200 to the num 
ber of copies desired and selects the mode of operation 
by means of controller 202. The latter sets switch 214 
to either include or exclude sorter 100. With a docu 
ment on the platen, print button 201' may be activated 
and the copying cycle initiated. As the program pro 
gresses, counter 209 tolls each exposure or ?ash made 
while counter 210 tolls each copy as it is deposited in 
the output tray 80, or where sorter 100 is used, in sorter 
100. 
As will be understood by those skilled in the art, the 

counts on counters 209, 210 are normally different 
during the copying cycle, the difference representing 
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the number of copies in process at any one time. In the 
event a paper jam occurs in copier 10 during the pro 

_ gram, the copies in process, i.e., those between the im 
aging station and output tray 80 or inlet 122 of sorter 
100, are considered lost. In clearing the jam, these copy 
sheets in process, some of which are normally involved 
in the paper jam, are cleared from the copier l0 and 
thrown away in preparation for restarting. This is nor 
mally done by opening up the guides 54, 63, 83 to 
paper transports 50, 59, 75, 76, 78 for access to papers 
trapped or jammed therewithin. 
On a jam, the jam detection circuit 207 is triggered 

by the jam detector or detectors 220 involved. This 
triggers stop circuit 208 to stop copier l0, and at the 
same time, actuates hold circuit 222 to prevent restart 
ing of copier l0. Triggering of circuit 222 triggers reset 
circuit 224 which resets the count on ?ash counter 209 
to the same count as then appearing on copy counter 
210. - 

To clear the jam and restart copier 10, the operator 
opens and then recloses the paper transport guides 54, 
63, 83 to set the detectors. When all of the paper trans 
ports have been checked in this fashion, the joint sig 
nals of detectors 84 trigger restart circuit 225, releasing 
hold circuit 222. This permits copier 10 to be restarted 
by actuation of print button 201’. Copier 10 then re 
sumes copying where it left off, the resetting of counter 
209 automatically accommodating the copies lost as a 
result of the paper jam. 
Where document handler 150 is used with copier 10, 

either alone or with sorter 100, document handler 150 
may, in the event of a jam, itself require recycling in 
order to match the correct document with the ?rst lost 
or destroyed copy. 
Referring to FIG. 4b, a document fed counter 230 is 

provided to count documents as they are returned from 
platen 14 following copying thereof to document tray 

‘ 155. For this purpose a suitable detector 231 is pro 
vided in the document return path downstream of 
platen 14. A second counter 233 records documents 
completed. Counter 233 compares information from 
memory 200 identifying the number of copies pro 
grammed for each document versus signal pulses from 
either sensor 211 in copy tray 80 or sensor 212 in the 
inlet to. sorter 100 depending on the position of mode 
selector 214. When coincidence is reached, indicating 
that the last of the copies programmed for the docu 
ment being copied have been completed, counter 233 
tolls one count. Since the arrival of the last copy in ei 
ther tray 80 or sorter 100 is always delayed due to the 
time required to process the copy after the document 
has been imaged, the document itself is normally back 
in the document tray 155 by the time counter 233 
counts. 

The output of counters 230, 233 is fed to a suitable 
comparator circuit 237, which in turn controls docu 
ment handler ‘ready’ and ‘not ready’ circuits 240, 241, 
respectively. Circuits 240, 241 enable or prevent re 
starting of copier 10 following a jam, and in addition 
control recycling of document handler 150 as will ap 
pear. 
Comparator circuit 237 is triggered on jam by a sig 

nal from jam circuit 207. Circuit 237, when triggered, 
compares the counts on counters 230, 233. If the 
counts are the same, indicating that the processing of 
copies of the last document return to document tray 
151 is completed and therefore the document on platen 
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14 is correct, circuit 237 actuates ‘read’ circuit 240 to 
place an enabling signal on stop circuit 208. On clear 
ing of the jam as described, circuit 208 is triggered en 
abling copier 10 to be restarted in the normal fashion. 
Where, however, the counts on counters 230, 233 dif 
fer, indicating that copies of the last document return 
to tray 151 are still in process, and therefore are lost, 
comparator circuit 237 actuates ‘not ready’ circuit 241. 

Triggering of ‘not ready’ circuit 241 starts document 
handler 150 to begin recycling the documents therein. 
At the same time, circuit 241 places a hold signal on 
stop circuit 208 to prevent operation of copier 10. Re 
cycling of handler 150 continues until the counts on 
counter 230 matches that on counter 233. This identi-~ 
?es that the correct document is in position on the 
platen and, in response thereto, comparator circuit 2375 
renders ‘not ready’ circuit 241 inoperative to stop doc 
ument handler 150 while actuating ‘ready’ circuit 240 > 
to enable copier 10 to be restarted as explained earlier. 

To operate copier 10 with document handler 150, 
controller 202 is set in the document handler mode and 
the copy select memory 200 is programmed for the 
number of copies desired. Tray 155 of document han 
dler 150 is loaded with documents to be copied and the 
tray cover closed. Closure of the tray cover moves, 
through suitable circuitry (not shown), bail bar 180 
from a position below the documents to a position on 
top of the last document in tray 155. The ?rst docu~ 
ment in tray 155 is then advanced to copying position 
on platen 14 while the next or second document is 
brought forward to a waiting station adjacent the en 
trance to platen 14. 
The disposition of the ?rst document on platen 14 of 

copier 10 enables operation of copier 10, and the first 
copy or copies programmed are made following which 
the document handler returns that document to tray 
155 while placing the waiting second document on 
platen 14. At this time, the next or third document is 
brought forward to the waiting station. This process 
continues until all the documents are copied in accor 
dance with the program in memory circuit 200, follow 
ing which the copier l0 and the document handler 150 
shutdown. 
During the copying cycle, counter 230 records each > 

document removed from the platen 14 following com 
pletion of the copying thereof. When bail 180 is reset, 
following return of last document to tray 155, counter 
230 is reset to zero. Counter 233 counts documents fol 
lowing completion of the copy processing cycle there 
for as determined by signals from either detector 211 
in tray 80 or detector 220 in the inlet to sorter 100 rela 
tive to the number of copies programmed for each doc 
ument as established by signals from memory 200. 
Where a jam occurs during the copying cycle, the sig 

nal generated by the jam circuit 207 shuts down copier 
10 in the manner described earlier and at the same time 
shuts down document handler 150. In addition, the jam 
signal from circuit 207 actuates comparator circuit 237 
and the counts on counters 230, 233 are compared. 
Where the comparison indicates that the counts on 
counters 230, 233 are the same, the correct document‘ 
is in place on platen l4 and comparator circuit 237 ac 
tuates ‘ready’ circuit 240 t0 allow restarting of copier 
10 and resumption of copying cycle when the jam has 
been cleared. 
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Where, however, the count on counters 230, 233 is 
not the same, comparator circuit 237 actuates the ‘not 
ready’ circuit 241 which in turn starts document han 
dler 150. At the same time, the signal from circuit 241 
to hold circuit 208 precludes restarting of copier 10. 
Handler 150 recycles the documents until the count on 
counter 230 equals the count on counter 233. At this 
point, comparator circuit 237 renders the ‘not ready’ 
circuit 241 inoperative and actuates ‘ready’ circuit 240 
to terminate recycling by the document handler 150 
while enabling copier 10 to be restarted and the copy 
program resumed. 
Where document handler 150 is not used, the en 

abling signal requirement of ‘ready’ circuit 240 to stop 
circuit 208 is negated by suitable means (not shown). 

While the invention has been described with refer 
ence to the structure disclosed, it is not con?ned to the 
details set forth, but is intended to cover such modi?ca 
tions or changes as may come within the scope of the 
"following claims. 

What is claimed is: . u 

1. In a document reproduction apparatus including a 
' source of sheet-like material on which copies are pro 
duced, a processor for producing the copies from origi 
nal documents, an output station to receive the copies 
produced, and transport means for feeding the material 
from the sheet material source to the processor and for 
feeding the copies produced to the output station, said 
transport means having at least one conveyor, said one 
conveyor having cooperating ?rst and second conveyor 
members between which said material is fed, together 
with means supporting said ?rst and second conveyor 
members for relative movement between an open posi 
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tion‘wherein said members are separated to facilitate 
clearing of jammed material therefrom and a closed po 
sition wherein said members are disposed inoperative 
relationship to one another; the combination of: 
stop means responsive to a'transport means jam to 
stop said apparatus including said transport means; 
and > 

control means adapted on actuation of said stop 
means to prevent restarting of said apparatus and 
resumption of document reproduction until said 
transport means jam is cleared, 

said control means responding to movement of said 
?rst and second conveyor members between said 
open and closed positions following said transport 
means jam to enable said reproduction apparatus 
to be restarted. 

2. In a programmable document copying apparatus, 
the combination of: 
means to monitor operation of said apparatus 
whereby to provide continuing information re 
specting the status of the work program for use in 
the event a malfunction in said apparatus results in 
shutdown of said apparatus before the work pro 
gram is completed; and 

control means to restart said apparatus following said 
shutdown, said control means including means to 
reprogram said apparatus in response to said moni 
tor means information to ?nish the remainder of 
the original work program and make-up copies lost 
as a result of said shutdown; 

said control means including means to prevent re 
starting of said apparatus until said malfunction is 
corrected. 

* * >l< * * 


