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"ABSTRACT OF THE DISCLOSURE

A photoelectrostatlc copymg machme includes an
original supporting table which is recxprocated past an
illuminating station "to” produce a light image of the
original which is directed ona umformly charged surface
of a copy. sheet ‘at an exposmg station.” The copy sheet
is then developed and is discharged from  the machine.
The copy sheets are fed from a Supply mtokthe machine
by a first feeding assembly. and throtgh the machine by
a second assembly. A group of push button switches con-
trol. operation ‘of the two feeding assemblies to provide
‘manual copy  machine operation, continuous copy ma-
chine operatron, and operation of the copymg machme to
produce a glven number of copies.

e

ThlS invention relates ‘to a photoelectrostatic copymg
machine and, more partlcularly, to such a machine in-
cludmg new and 1mproved control means for selectrvely
condmonmg the copying machine to make copies’ in
varymg numbers and ‘manners.

Copying machines, such as those of the xerographlc
or’ photoelectric type, commonly include controls by
Which the machine can be adJusted t6 ‘automatically make
a selected number of copies of a given graphic original.
Thess .arrangements frequently include "an assembly for
sequentially - feeding ‘copy sheets from a supply thereof
to the machiné. Thus, if copies are to be made on vari-
ous sizes of sheets, it is necessary to change the supply
of paper in-the sheet feeding assembly each time that it
is-desired to change even one copy. Further, it is desir-
able to be able to change thé number of copies in a copy
order after the machine has started without mtroducmg
the possrblhty that the machine may. fail to recogmze
the change in the order and prodice excessive coples

Accordmg]y, one object of the present-invention. is to
prov1de 2-new and improved photoelectrostatlc copying
machme

: Another ob]ect is to provrde a photoelectrostatlc copy-
1ng machme mcludmg new and lmproved copy .control
means;

.-Another. objéct is .to, prov1de a photoelectrostat1c copy-
ing machine including manually operable means for con-
dmonmg the machine to make. different selected numbers
of copies. on sheets fed from a copy sheet supply or to
make copies on sheets manually supplied to the machine.

A further object. is. to provide .a photoelectrostatic
copymg machine including new ‘and improved control
means for. selectively condiiioning the machine -for the
continuous production of coples or the production of dif-
ferent selected numbers of copies.

A further -object is to. provide a . photoelectrostatlc
copying machine having a new and improved copy con-
trol which facilitates -and- permits changing copy orders
in process by the machine.

<A further object is to provide a new and 1mproved}
control for -a-copying machine including a plurality of
manually operable selector switches, a first group of
which are interlocked with each other to permit only a
single switch to be operated to select the number of copies
to be automatically produced, another one of which con-
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trols the machine to continuously produce copies, and a
further one of which disables automatic operation of the
copying machine and permits the machine to be con-
trolled by the manual feeding of copy sheets to the
machine.

In accordance with these and many other objects, an
embediment of the invention comprises a photoelectro-
static copying machine having a housing containing an
exposing system with an illuminating area at which a
graphrc orlgmal is illuminated to provide a reflected light
image that is directed to impinge on a charged photo-
electrostatic member at an exposing area. The member,
which can comprise a sheet of copy paper; is fed from
a supply thereof by a second sheet feeding means and
then through a charging station by a first feeding means

- at 'which a uniform electrostatic charge is imparted to

20

one or both of its surfaces. This sheet is then fed by the
first feeding means in synchronism with the movement
of the graphic original to be copied past the exposure
area at which the light image selectively discharges the

- charged surface to define a latent electrostatic image.

The sheet is then transported by the first feeding means
through a developer station in which the electrostatic
image is converted to a loose powder image and is then
forwarded through a fuser unit in which the powder

* image is placed in a permanent form. The copy sheet is
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then discharged from the machine.

" In accordance with the present invention, the copying
machine is provided with a copy control circuit includ-
ing a plurality of manually operable selector switches.

" Each of the switches represents a given number of copies
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and, when operated, places the copying components of
the machine and the first and second sheet feeding means
in operation to produce the number of copies required.
After the machine has been started, the actuation: of any
switch representing the number of copies then produced
or a greater number is effective to change the order with-
out causing improper operation of the machine. One addi-
tional or manual selector switch, when operated, actu-
ates the copying components and the first feeding means
and inhibits operation of the second feeding means- to
permit sheets of different size from those in the supply
to be manually fed into the machine. Another additional
or continuous selector switch, when operated, places the
copying components and the first and second -feeding
means in operation -but inhibits a stop or release assem-
bly in the control circuit so that copies are continuously
produced ‘until the machine is stopped by a reset switch.
The operation of the reset ‘switch also returns the ma-
chine to normal automatic operation under the .control
of the selector switches.

Many other objects and advantages of the present in-
vention will become apparent from considering the follow-
mg detailed "description in conjunction wrth the drangs
inwhich:

FIG. lisa perspectlve view of a copymg machine em-
bodying the present invention;

‘FIG. 2 is a sectional view through the copying machme
illustrating a shlftable original supporting  frame "and
drive means therefor;.

FIG. 3 is a schematic drawing illustrating the drive sys-
tem for moving the original supporting frame and a copy
sheetina synchromzed relation with each other;

FIG. 4 is an enlarged sectional view of a drive assembly
for the original supporting frame or table; and :

FIGS. 5A and 5B, when positioned one above the other,
form a schematic circuit diagram of a control circuit for
controlling the operation of the copying machine.

Referring now more specifically to FIGS. 1-3 of the
drawings, therein is illustrated a copy making machine. 10
which embodies the present invention and which includes
2 housing 12 supported on a plurality of floor engaging
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legs 14. The housing 12 includes a forwardly extending
table or shelf portion 12A having on its right side (FIG.
1) a slidably mounted assembly 16 for receiving a graphic
original 18 such as a book from which a copy is to be
made. The assembly 16 is reciprocated into and out of
the housing 12 to permit the graphic original 18 to be
scanned to develop a corresponding light image. The left
side of the table or shelf portion 12A of the housing 12
and the aligned portion of the housing 12 include a copy
sheet feeding assembly 20 which feeds a photoelectrostatic
copy sheet 22 (FIG. 3) in synchronism with the moving
original 18 through a charging station 24 to receive a
uniform electrostatic charge. This sheet is then moved past
an exposing area in synchronism with the movement of
the original 18 so that the charged surface is selectively
discharged in accordance with the light image developed
by scanning the original, thereby producing a latent elec-
trostatic image. The copy sheet 22 is then fed through a
developer station 26 in which the latent image is developed
into a powder image, and subsequent movement of the
copy sheet 22 carries this sheet into a fixing or fusing
station in which the loose powder image is placed in
permanent form. A completed copy is discharged into a
copy receiving tray or receptacle 28 (FIG. 1) disposed at
the front of the housing 12 above the sheet feeding assem-
bly 20.

The units including the sheet feeding assembly 20, the
corona charging assembly 24, the developer station or
assembly 26, the fixing station (not shown), as well as
the various means for transporting the copy sheet 22 are
substantially identical to the similar components shown
and described in detail in the copending application of
John L. Tregay et al., Ser. No. 389,037, filed Aug. 12,
1964, which application is assigned to the same assignee
as the present application. Accordingly, these portions of
the copying machine 10 are shown in schematic form,
and their construction and operation is described only to
the extent necessary to an understanding of the present
invention. More specifically, the assembly 20 includes a
receptacle or tray containing a stack of photoelectrostatic
copy sheets 22 (FIG. 3). A pair of drive rollers 30 secured
to a shaft 32 rest on the uppermost copy sheet 22 to pro-
vide means for feeding a single copy sheet 22 from the
assembly 20 into the copying machine 10. One end of the
shaft 32 is coupled to a drive belt 34 through an electrical-
ly controlled clutch 36. The drive belt or chain 34 passes
around a drive pulley or sprocket 38 connected by a shaft
490 to a pulley or sprocket 42 which is rotated by a drive
chain or belt 44 passing around a drive pulley or sprocket
46 which is driven by a main drive motor 48 for the
machine 10.

Accordingly, whenever the clutch 36 is rendered effec-
tive to couple the shaft 32 to the drive belt 34, the sheet
engaging rollers 30 advance the uppermost copy sheet 22
toward the nip between a pair of feed rollers 50 and 52.
The roller 50 is biased against the roller 52 which is se-
cured to a shaft 54. A combined clutch-brake unit includ-
ing an electrically controllable brake 56 and electrically
controlled clutch 58 selectively controls rotation of the
shaft 54. Energization of the brake unit 56 arrests rotation
of the shaft 54. Energization of the clutch unit 58 couples
the shaft 54 to a shaft 60 connected to a gear or pulley
62 that is continuously rotated by the main drive motor
48 through the belt or chain 44, a pair of pulleys 64 and
66 secured to one end of a shaft 68, and a drive belt or
chain 70. The brake 56 is released, and the clutch 58 is
energized when the rollers 30 feed the leading edge of the
copy sheet 22 into the nip between the rollers 50 and 52.
The rotating rollers 50 and 52 advance the leading edge of
the copy sheet 22 through the nip toward the charging
station 24 so that the leading edge of the copy sheet 22
engages and actuates a control switch 72. The operation
of the switch 72 releases the clutch 36 to terminate rota-
tion of the feed rollers 30, energizes the brake 56 to stop
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movement of the shaft 54, and releases the clutch 58 to
interrupt the driving connection between the shafts 54 and
60. The copy sheet remains in this position until the assem-
bly 16 moves the original 18 to a proper position relative
to an exposing assembly or system.

‘The exposing assembly or system is substantially identi-
cal to that shown in the above-identified disclosure and
includes a line light source 74 disposed adjacent a reflector
76 to focus light on an illuminating area 78 disposed
in the path of movement of the original 18 on the assem-
bly 16. The light reflected from the original 18 is trans-
mitted by an optical system including, for instance, reflec-
tive surfaces and lenses, to an exposing area 80. The areas
78 and 80 preferably are spaced apart and disposed in
substantially parallel and horizontal planes. When move-
ment of the assembly 16 places the original 18 at a pre-
determined position relative to the illuminating area 78,
the brake 56 is released, and the clutch 58 is energized so
that the rollers 50 and 52 feed the copy sheet 22 through
the charging station 24 in which it receives a uniform
electrostatic charge. As the leading edge of the sheet 22
leaves the charging station 24, an additional control
switch 82 is actuated. o -

The copy sheet 22 now moves over the exposing area
80 in synchronized relation with movement of the original
18 past the illuminating area 78 so that the uniform
electrostatic charge on the copy sheet 22 is dissipated
in accordance with the receiving light image to pro-
vide an electrostatic image. The leading edge of the
copy sheet 22 then passes into the nip between a pair of
rollers 84 and 86 to be advanced to the developer station
26. The roller 86 is secured to the shaft 68 and is con-
tinuously rotated by the motor 48 through the belt 44
and the pulley 64. The rollers 84 and 86 advance the
copy sheet 22 through the developer station 26 in which
the electrostatic image is converted to the powder image.
The sheet 22 is then conveyed to a fixing station (not
shown) such as a heating means disclosed in the above-
identified disclosure in which the loose powder image is
placed in a permanent form. As the trailing edge of the
copy sheet 22 passes beyond the switches 72 and 82, these
switches are released. When the original 18 has been
completely scanned, the assembly 16 is returned to its
normal position,

Referring now more specifically to the original support-
ing and moving assembly 16, this assembly is moved by
a drive means indicated generally as 90 (FIG. 3) to a
position in which the original 18 is disposed adjacent the
illuminating area 78, and the assembly is thereafter moved
in synchronism with the movement of the copy sheet 22
past the exposing area 80 to develop a light image for
selectively discharging the charged surface of the copy
sheet 22. The assembly 16 includes a supporting table or
frame 92 (FIGS. 1-3) which is slidably mounted on the
housing 12 and the shelf portion 12A for generally hori-
zontal reciprocating movement in a plane generally paral-
lel to the illuminating area 78 and the exposing area 80.
The table 92 is slidably supported by any suijtable means
such as a pair of guideways 94 (FIG. 3) carried on the
housing 12. The frame 92 is apertured to receive a trans-
parent member 96, commonly glass, normally covered by
a flexible opaque cover member 98 (FIG. 1) that is
pivotally mounted to the frame 92 along one edge or at
one end of the glass pane 96. When an original 18 is to
be copied, it is placed with the material to be copied facing
downwardly toward the glass pane 96, and the flexible
cover 98 is then placed over the original 18 as illustrated
in FIG. 1. o

The drive means 90 providés means for shifting the
table or frame 92 relative to the illuminating area 78 and
more particularly between a normal position illustrated
in FIG. 3 and a displaced position disposed downwardly
and to the left from the illustrated position. The drive
means 90 includes a flexible connecting element, such as
a wire 100, secured at one end to a bracket 102 that is
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secured to and depends from the lower surface of the
frame 92. The wire 100 passes around a pulley 104 (FIGS.
2 and 3) secured to the housing 12, and several convolu-
tions of the wire 100 pass around a pulley 106 which is
provided with a helical groove and which is secured to
one end of a shaft 108 (FIG. 4) of a return motor 110.
The motor 110 is secured to a wall 112A of a supporting
frame 112 carried on the housing 12. The wire 100 then
passes around a pulley 114 carried on the wall 112A and
an additional pulley 116 rotatably mounted on the project-
ing portion 12A of the housing 12 so that the other end
of the wire 100 can be secured to a forward portion of
the bracket 102. The direction of rotation of the motor
110 is such that the grooved pulley 106 rotates in a
clockwise direction to move the table 92 from left to
right in FIG. 3. This movement returns the table 92 from
a displaced position, which can be different for different
lengths of copy sheets 22, at a speed greater than the
speed at which the table 92 is moved from right to left
(FIG. 3) during scanning to reduce the cycle time neces-
sary for each copy.

To provide means for moving the table 92 from right
to left in FIG. 3 in synchronism with and preferably at
the same speed as the copy sheet 22, the wire 100 is driven
by the motor 48 which also actuates the drive system for
the copy sheet 22. More specifically, a shaft 118 which is
rigidly secured to the pulley 106 extends into an elec-
tricaily controlled clutch assembly 120 in which terminates
one end of a shaft 122. The other end of the shaft 122
carries a drive pulley 124 which is coupled by a belt 126
to a pulley 128 that is secured to one end of the shaft
68. As set forth above, the shaft 68 is driven by the motor
48 in synchronism with the rotation of the rollers 50, 52,
84, and 86. Thus, the shaft 122 is rotated in a counter-
clockwise' direction in synchronism with the rotation of
the feeding means for the copy sheet 22. When the clutch
120 is energized to couple the shaft 122 to the shaft 118,
the pulley 106 is rotated in a counterclockwise direction,
and the upper length of the wire 100 is moved from left
to right to move the frame 92 in the same direction. The
assembly 90 also includes an electrically controlled brake
130 which, when ‘energized, arrests movement of the
shaft 118 and thus stops rotation of the pulley 106 to stop
the frame 92 in a predetermined position. The brake 130
is ‘normally applied to lock the table 96 against move-
ment. This is desirable because the positioning of articles
to be copied, such as heavy books, on the table 96 might
displace this table from its normal position.

_To control the synchronized movement of the table 92
and the copy sheet 22, the machine 10 includes a plurality
of switches actuated in dependence on the ‘position of the
table 92. More specifically, threé switches 132, 134, and
136 are normally maintained in a’closed or operated con-
dition by engagement with the depending bracket 102
when the table 92 is in its normal position. The switches
136, 134, and 132 are released in this sequence as the
table 92 moves from right to left and are operated in the
reverse order when the table returns to a normal position
moving from left to right. A normally open switch 138 is
actuated if the table 92 moves too far to the left and
provides a limit switch. :

To prevent any possibility of injury to the operator
during return movement of the table 92 to its normal
position, the edge of this table positioned most closely to
the operator, ie., the forward edge of the table 92 (FIG.
1) is provided with a bumper of resilient material within
which is disposed a bar or plate 140 (FIG. 3) slidably
mounted on the table 92 by a pair of rods 142. The bar
or operator 140 is resiliently biased to its outer position.
If an obstruction is encountered during movement of the
table 92, the bar 140 -is depressed against the resilient
bias and actvates a switch 144. This actuation of the
switch 144 immediately arrests movement of the table 92.

FIG. 4 of the drawings illustrates the details of the
drive assembly or drive means 90. The shaft 122 which is
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continuously rotated through the drive system actuated by
the motor 48 is rotatably mounted on a wall 112B on
the frame of the wall 112 by supporting structure 150
carrying a plurality of sets of bearings 152 and 154. The
inner end of the shaft 122 is keyed to a combined wind-
ing and field structure 156 in the clutch assembly 120.
The clutch assembly 120 also includes a generally circu-
lar magnetic plate 158 which is mounted on a sleeve 160
that is keyed to one end of the shaft 118. The shaft 118
is rotatably mounted on the wall 112B by a bearing as-
sembly 162. When the winding in the assembly 156 is
energized, the magnetic plate 158 is coupled to the field
structure of the assembly 156, and the shafts 122 and
118 are coupled for rotation. : .

The brake assembly 130 includes a combined field struc-
ture and winding assembly 164 which is rigidly secured
to the supporting wall 112B, This assembly also includes
a generally circular and magnetic member 166 carried
by a sleeve 168 that is keyed or otherwise secured to the
shaft 118. The shaft 118, as set forth above, is rigidly se-
cured to the pulley 106. Whenever the winding in the as-
sembly 164 is energized, the field attracts the member 166
toward the field structure of the assembly 164 and thus
couples the shaft 118 to the frame 112 and arrests rota-
tion of the pulley 106. '

FIGS. 5A and 5B cf the drawings illustrate a control
circuit for controlling the operation of the machine 10.
In the normal or off condition of the machine, a heater
246 (FIG, 5B) is intermittently connected across an alter-
nating current input line by a humidity controlled switch
248. The heater 246 and the humidity switch 248 are dis-
posed within the enclosure for the paper feeding assembly
20 and serve to maintain the copy sheets 22 at uniform
humidity. The heater 246 and the switch 248 are effective
to control the humidity within the enclosure for the copy
sheets 22 independent of the on or off condition of the
machine 10.

When the machine is to be placed in operation, a start
switch 252 is closed so that the windings of a start relay
250 are energized to close two pairs of contacts 250A
and 250B. The closure of these contacts energizes an in-
put power transformer 244 to supply power to the ma-
chine 10. The energization of the input transformer or
autotransformer causes the illumination of a lamp 254
to provide a visible indication of the on condition of the
machine. s

The application of power to the input transformer 244
energizes a pair of motors 234 and 236. The motor 234
drives a conveying mechanism (not shown) for conveying
the copy sheets 22 containing the powder image through
the fixing or fuser station. The motor 236 operates a
blower for the fuser station, The application of power to
the machine 10 also directly energizes a heater 238 and
energizes an additional heater 240 through a temperature
responsive switch 232 including a pair of normally closed
contacts 232B. When the temperature at the fusing sta-
tion reaches a predetermined level, the temperature re-
sponsive switch 232 opens the contacts 232B and closes
a pair of normally open contacts 232A. The opening of
the contacts 232B terminates the energization of the heater
240 so that only the heater 238 remains effective, The
closure of the contacts 232A forwards alternating cur-
rent power to a transformer 224 for supplying power to
other parts of the control circuit.

One output of the transformer 224 is connected across
a fullwave rectifier bridge 206 (FIG. 5A) so that direct
current power is made available to an additional portion
of the control circuit. As set forth above, the switches
132, 134, and 136 are normally maintained in an operated
condition by the table 92 in its normal position, and these
switches are shown in their operated condition. The
switches 132 and 134 each includes a pair of contacts
normally held in open condition, and the switch 136 in-
cludes a pair of normally open contacts 136B and a pair
of normalily closed contacts 136A. The closed contacts
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136A complete an energizing circuit for the windings of
two relays 190 and 192. When the relay 190 is operated,
2 pair of contacts 190A are opened to interrupt one part
of an ‘emergizing circuit for one winding 169B of a me-
chanical latching relay 169, and a pair of contacts 190B
are closed to prepare a portion of an operating circuit for
a second winding 169A on the relay 169. The closure of
a pair of contacts 190C when the relay 190 is operated
energizes the winding of the brake assembly 130 so that
the rotation of the pulley 106 is arrested. Thus, the frame
or table 92 for-thé original 18 is braked or held in its nor-
mal ‘homé position. The closure ‘of a pair of contacts
192A when the relay 192 is operated prepares an operat-
ing circuit for: the clutch 36 which controls the feeding of
copy sheets 22 into the machine 10 from: the assembly
20, and the opening of a pair of contacts 192B interrupts
a portion of one operating circuit for a lamp relay 230
that controls the energization of the lamp 74. The con-
nection of power to the bridge 206 also illuminates a
lamp 165 over a circuit including two pairs of normally
closed contacts 184A and 188A to provide a visible indi-
cation that the machine 10 is prepared for selection of
the number of copies to be produced. :
" The machine 10 includes a switch 202 which is operated
to a position closing a pair of contacts 202A when an
adequate supply of copy sheets 22 are in the assembly 20.
Alternatively, when an insufficient supply of copy sheets
is provided, the switch 202 is operated to a condition in
which the contacts 202A are opened, and a pair of con-
facts-202B are closed. The closure of the contacts 202B
completes an energizing circuit for the winding of a relay
188 over a circuit including a pair of normally closed
contacts 200B to operate the relay 188. When this relay is
operated, the contacts 188A are opened, and a pair of
contacts 188B are closed. This terminates the illumination
of the lamp 165 to provide a visible indication that the
machine 16 is not ready for reproduction and completes
a circuit for energizing a lamp 167 which provides a
visible indication that the supply of copy sheets 22 has been
depleted.

To prepare the machine for producing copies, the
graphic original 18 is placed on the table 92 beneath the
flexible cover 98 and overlying the transparent pane 96.
The machine can then be conditioned for automatic re-
production of a desired number of copies by manually
actuating one of a plurality of mechanically interlocked
push buttons 159 (FIGS. 1 and 5A) carried on the right-
hand portion of the projection 12A from the housing 12.
Each of these push buttons contains an individual illumi-
nating lamp 163 (FIG. 5A) and three normally open con-
tacts 159A, 159B, and 159C. Assuming that the switch
159 representing five copies is depressed to prepare the
machine 10 for automatically producing five copies of the
original 18, the three pairs of contacts designated as 159A,
159B, and 159C in FIG. 5A of the drawings are closed.
The closure of the contacts 159B connects a reset coil or
solenoid 174 in a stepping switch 170 which counts the
number of .copies produced by the machine 10 to the
fifth contact in a contact bank 172A in this counting switch,
thereby preparing a circuit for restoring the switch 170 toa
normal position.” The closure of the contacts 159B. also
connects the fifth contact in the bank 172A to the winding
of a push button reset solenoid 161 over a circuit including
a pair of normally closed contacts 182B. When the solenoid
161 is energized, a detent mechanism for holding an op-
erated one of the push buttons in an operated condition is
released to restore all of the push buttons to a normal state.
The closure of the contacts 158A completes an obvious
circuit for illuminating the lamp 163 associated with the
“5” push button to provide a visible indication of the num-
ber of copies.selected. The closure of the contacts 159C
completes an energizing circuit for a pair of relays 184
and 186 as well as connecting one terminal of the bridge
206 over a circuit including a plurality of normally closed
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contacts 186B and 194B to the wiper of the contact bank
172A. ' ‘ )
The operation of the relay 184 opens the contacts 184A
to terminate the illumination:of the lamp 165 and pro-
vide a visible indication’ that the copy 'selection has been
made. The operation of the relay 184 also closes a pair of
contacts 1848 to prepare a portion’ of a1 operating ¢ircuit
for the windings 169A. and 169B on‘the latching relay 169.
The operation of the relay 186 closes a pair of contaéts
186B (FIG. 5B) in'a time relay circuit assotiated with-a
relay 220 to operate this relay and to provide the time delay
intérval described in detail in*the above-identified disclo-
sure. The operation of-the relay 220 closes a plurality of
contacts 220A and 220B (FIG. 5B). The closure of these
contacts completes an’obvidus energizing circuit for the
main “drive motor 48 and for two additional motors 226’
and 228. The motor 226 operatés a blower-used in feeding
copy sheets from a developer station 224 to the fusing
station. The motor 228 operates a blower for cooling the
lamp 74. The energization of the main drive motor 48
places the drive system and drive mearis operated by this
motor in operation.
"The operation-of the relay 186 also closes a pair of
contacts ' 186C (FIG. 5B) so that a power, supply 222 is
rendered effective to energize corona discharge wires at the.
charging station 24 and an additional corona discharge
wire providing developer bias in thé developer station 26.
The closure of the contacts 186A upon operation 6f the re-
lay ‘186 completes an energizing circuit for the feeder
clutch 36 extending through the closed contacts 180A;
192A, 186A, 202A, and 200B. Since this circuit iné;ludes'
the contacts 192A. closed by the relay 192 when the table
92 is in its normal position, the operation of the machine
10 cannot be initiated when the table 82 'is away from its
normal position. The energization of the clutch 36 renders
the feeder wheels 30 (FIG. 3) effective to advance a
copy sheet 22 into the nip between the rollers 50 and 52.
The clutch 58 for driving the rollers 50, 52 is iow ener-
gized over a circuit including the closed contacts 200B so
that these rollers receive the leading edge of the copy sheet
fed by the rollers 30 and advances it to a position disposed
adjacent the corona discharge unit 24 to actuate the switch
72. The actuation of the switch 72 indicates that .a copy
sheet 22 is in position for a copying operation. : )
The closure of the switch 72 completes an energizing
circuit for the windings of two relays 198 and 200. When
the relay 200 operates, two pairs of contacts 200A and
200C are closed, and the contacts 260B are opened. The
closure of the contacts 200A prepares a circuit for ener-
gizing the motor magnet 172 for the stepping switch 170.
The opening of the contacts 200B interrupts the above-
described circuits for the clutch windings 36 and 58 so
that the feeder wheels 30 no longer advance the copy sheet
and the rollers 50 and 52 are no longer rotated. This stops
the copy sheet 22 in a predetermined position approaching
the entry to the corona charging unit 24. The, closure.of
the contacts 260C completes a circuit over a_ pair of nor-
mally closed contacts 194D for energizing the brake 56 to
arrest rotation of the shaft 54 and that of the rollers 50
and 52 with the copy sheet 22 in the desired position. The:
closure of the contacts 200C also operates a solenoid in a
mechanical counter 204 which provides a running total of
the number of copies produced by the machine 10. The
closure of the contacts 200D prepares a circuit including

the closed contacts 220B and a pair of contacts 138C on

the limit switch 138 for operating a lamp relay 230, which
circuit is interrupted at the open contacts 192B. .

The operation of the relay 198 opens the contacts 198A
and closes a plurality of contacts 198B and 198C. The
opening of the contacts 198A interrupts another point in
the circuit for the winding 169B of the latching relay 169,
and the closure of the contacts 198B completes an.ener-
gizing circuit-including the closed. contacts -196A, 184B,
190B, and 198B for energizing the windirig 169A of the
latching relay 169. This operation of the relay 169 closes
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a pair of contacts 169C and opens a pair of contacts
169D. The opening of the contacts 169D interrupts a cir-
cuit for energizing the brake 130 for the pulley 106 so
that this pulley is now freed for rotation. The closure of
the contacts 169C completes a circuit including the closed
contacts 198C, 138A, and a series connected resistance
element 178 for energizing the clutch 120. The low level
energization of the clutch 120 resulting from the series
resistor 178 provides a slipping coupling between the shaft
122 and the shaft 118 so that the pulley 106 is slowly
rotated in a counterclockwise direction to slowly advance
the table 92 to bring the leading edge of the original 18
to a position adjacent the illuminating area 78.

As the table 92 moves away from its normal position,
the switch 136 is restored to. its normal condition. In
doing so, the contacts 136A are opened to interrupt the
operating circuit for the relays 190 and 192, and the
contacts 1368 are closed to provide a shunt. around the
series resistance. 178. This provides .full energization of
the winding in the clutch 120 and increases the speed at
which the table 92 is driven. The full or complete clutch-
ing-of the shaft 122 to the shaft 118 insures that the table
92 moves the original 18 past the illuminating area 78
in a synchronized relation with the movement of the copy
sheet 22 past the exposing area 80 under the control of
the drive system actuated by the motor 48.

The release of the relay 190 closes the contacts 190A
and opens the contacts 190B and 190C. The opening of
the contacts 190B interrupts the above-described ener-
gizing circuit for the winding 168A of the latching relay
169. Since this relay is latched in either of its two alternate
conditions, the contacts 169C remain closed, and the con-
tacts 169B remain opened. The closure of the contacts
190A prepares a circuit for energizing the winding 1698

of the relay 169, but this energizing circuit is interrupted .

at the open contacts 198A. The opening of the contacts
190C interrupts an additional point in the energizing cir-
cuit for the winding of the brake 130. )

When the relay 192 is released, the contacts 192A are
opened, and the contacts 192B are closed. The opening
of the contacts 192A interrupts an additional point in the
circuit for energizing the winding of the feeder clutch
36. The closure of the contacts 192B coupled with the
prior closure of the contacts 200D when the copy sheet is
advauced to its ready position completes a circuit includ-
ing the closed contacts 220B, 192B, 200D, and 138C for
energizing. the winding. of a lamp relay 230. When the
relay 230 is operated, a pair of contacts 230A are opened
to energize the lamp 74. Thus, the lamp 74 is now illumi-
nated to. prepare the exposure system for operation.

As the table or frame 92 moves through its next incre-
ment of movement, the switch 134 is released to close the
contacts 134. The closure of the contacts 134 prepares an
operating circuit for a control relay 176 which controls
the energization of the return drive motor 110. However,
this circuit is interrupted at the open contacts 169D.

As the table or original supporting frame 92 ap-
proaches the illuminating area 78, the switch 132 is re-
leased to close a pair of normally open contacts which
energize the winding of a relay 194. When the relay 194
is- operated, the contacts 194B are opened to interrupt
the connection to the wiper for the switch bank 172A, and
a pair of contacts 194A are closed to provide an energiz-
ing circuit for the motor magnet 172, The switch 170 is
an indirect drive switch and is spring advanced when the
motor magnet 172 is released. A pair of contacts 161A
are momentarily closed by operating any of the push but-
tons 159 and serve to hold the magnet 172 energized if
the push buttons are operated to change the number of
copies in an order after the machine 10 has been started.
The operation of the relay 194 also opens the contacts
194D and closes a pair of contacts 194C. The opening of
the contacts 194D releases the counter 204 and the brake
56, and the closure of the contacts 194C energizes the
clutch 58 so that movement of the copy sheet 22 is
initiated.
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The rotation of the drive rolls 50 and 52 now advances
the leading portion of the copy sheet through the charging
station 24 in which one or both surfaces receive a uni-
form electrostatic charge. When the charged sheet leaves
the charging station 24 and passes over the exposure area
80, the switch 82 is operated to complete an energizing
circuit for a winding of a relay 196. When the relay 196
is operated, the contacts 196A are opened to interrupt an
additioral point in the energizing circuit for the winding
169A of the relay 169, The closure of a pair of contacts
196B when the relay 196 operates completes an alterna-
tive circuit for maintaining the energization of the clutch
120. The closure of the contacts 196C (FIG. 5B) com-
pletes an alternative circuit including the closed contacts
220B and 138C for maintaining the energization of the
winding of the lamp relay 230. The closure of the con-
tacts 196D energizes a motor 216 driving a cam which
pzriodically closes a pair of contacts 218. This energizes
a vibrator winding 219 through a potentiometer 214 and
a rectifier 208. The vibrator winding 210 ferms a por-
tion of a toner dispenser and is periodically energized
under the control of the timer motor 216 to dispense
additional toner to the developer station 26 in depend-
ence on the linear length of copy sheets 22 fad through
the machine 10. A push button 212 provides an alternate
means for manually controlling the dispensing of toner.

The graphic original 18 on the table 92 and ths copy
sheet 22 are now advanced past the illuminating area
78 and the exposing area 80 in synchronism with each
other by means of the drive system actuated by the
motor 48. As the trailing edge of the copy sheet 22 passes
beyond the switch 72, this switch is released to release
the relays 198 and 200. The release of the relays 198
and 200 restores the contacts controlled thereby to their
normal condition, and, in doing so, prepares the control
circuit for the next copying operation. When the relay
200 releases to open the contacts 200A, the energizing
circuit for the motor magnet 172 is interrupted, and the
switch 170 releases to advance the wipers in the contact
banks 172A and 172B a single step from their normal
home position to a first position representing the first
copy produced by the machine 10. Since the push button
switching assembly 159 representing five copies has been
actuated, this movement of the wiper in the switch bank
172A does not produce any useful function. However,
the wiper in the bank 172B completes an obvious circuit
for energizing the lamp 163 representing a single copy.
Thus, the push button “1” is illuminated to provide a
visible indication that the first copy of the five copies
requested has been produced.

As the trailing edge of the copy sheet 22 passes beyond
the charging station 24, thus indicating that the original
18 has been moved past the illuminating area 78 and
that the copy sheet 22 has been fully exposed at the
exposing area 80, the switch 82 is released to interrupt
the operating circuit for the relay 196. This releases the
relay 196 and prepares the machine 10 for returning
the table 92 to its normal position and for continuing
the feeding of the exposed copy sheet 22 through the
machine to be ejected into the copy receiving receptacle
or tray 28. The switch 82 is released at different times
in dependence on the length of the copy sheet 22. Thus,
the return of the table 92 to its normal position is started
at different points in its forward or scanning movement
in dependence on the length of the copy sheet 22, or, in-
directly, on the length of the original to be copied. The
control exercised by the release of the switch 82 could
also be exerted by switches actuated by movement: of
the table 92 to different positions corresponding to the
different lengths of the copy sheets 22.

When the relay 196 is released, the opening of the
contacts 196C (FIG. 5B) interrupts the operating circuit
for the lamp relay 230 so that this relay releases to
open the contacts 230A. This terminates the illumina-
tion of the lamp. The opening of the contacts 1968, the
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contacts 198C having been previously opened, interrupts
the energizing circuit for the winding in the clutch assem-
bly 120 so that the shaft 118 is no longer clutched to
the shaft 122. Thus, the table 92 is no longer driven
in jts forward direction by the drive system actuated
by the motor 48. The closure of the contacts 196A com-
pletes a circuit for energizing the winding 169B of the
latching relay 169, this circuit extending through the
closed contacts 196A, 184B, 190A, and 198A.

When the winding 169B of the latching relay 169 is
actuated, the contacts 169C are opened, and the contacts
169D are closed. The opening of the contacts 169C in-
terrupts an additional point in the previously interrupted
circuit for the winding in the clutch assembly 120. The
closure of the contacts 169D completes a circuit extend-
ing through the closed switch 134, and the closed con-
tacts 144A on the safety switch 144 for energizing the
winding of the relay 176. On operating, the relay 176
closes two pairs of normally open contacts 176A and
176B (FIG. 5B) to complete an energizing circuit for
the return motor 110. When the motor 110 is energized,
the pulley 106 is rotated in a clockwise direction, and
the table 92 moves from left fo right (FIG. 3) to return
the table toward its normal position. During this interval,
the copy sheet 22 continues to move through the machine
10 to complete the development of the electrostatic image
and the fixing of the powder image.

As the table 92 moves toward its normal home posi-
tion, the switch 132 is first opened to interrupt the
energizing circuit for the relay 194 so that this relay
releases and restores its contacts to their normal posi-
tions and conditions the control circuit for another cycle
of operation, The switch 134 is next opened to interrupt
the above-described energizing circuit for the winding of
the relay 176 and this relay is released to open the
contacts 176A and 176B and to terminate operation of
the return motor 110.

When the table 92 reaches its home position, the switch
136 is operated to close the contacts 136A and to open
the contacts 136B. The opening of the contacts 136B re-
moves the shunt around the resistance 178 in the in-
terrupted circuit for energizing the winding in the clutch
120. The closure of the contacts 136A again operates
the relays 190 and 192 so that the contacts controlled
thereby are moved to their actuated positions. The
closure of the contacts 190C energizes the winding in
the brake assembly 130 so that rotation of the shaft
118 and of the drive pulley 106 is damped so that the
table 92 comes to a stop. The opening of the contacts
190A. interrupts the energizing circuit for the winding
169B. However, the contacts 169C remain open and the
contacts 169D closed because of the mechanical latch-
ing arrangement embodied in the relay 169. The closure
of the contacts 192A once again completes the circuit
for the winding in the clutch 36 so that the rollers
30 feed the next copy 22 in the assembly 20 toward the
nip between the rotating rollers 50 and 52.

When the copy sheet 22 being fed by the roller 30
reaches the nip between the rollers 50, 52 and is advanced
to its ready position in which its leading edge engages
and operates the switch 72, the relays 198 and 200 are
again operated. The control circuit controls the produc-
tion of the second copy of the original 18 by reciprocating
the platform 92 in synchronism with feeding the selected
copy 22 in the manner described above during which the
stepping switch 170 is advanced so that the wipers in
the banks 172A and 172B are advanced to their second
positions, thus terminating illumination of the “1” lamp
163 and illuminating the “2” lamp 163 to indicate the
production of the second copy.

This operation continues until such time as, during the
production of the fifth copy, the trailing edge of the fifth
copy sheet 22 passes beyond the switch 72 so that this
switch is released to release the relays 198 and 200. In re-
leasing the relay 200, the contacts 200A are again opened
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to release the motor magnet 172. At this time, the wipers
in the banks 172A and 172B advance to their fifth posi-
tion. The wiper in the bank 172B energizes the fifth lamp
163 which has been energized through the closed contacts
159A on the “5” push button 159. The lighting of only
the fifth lamp 163 indicates the completion of the re-
quested number of copies. The wiper in the bank 172A
prepares a circuit for resetting the push buttons and the
stepping switch 170.

More specifically, with the wiper in the bank 172A in
engagement with its fifth contact, the winding of the sole-
noid 161 and the winding of the reset magnet 174 are
connected through the closed contacts 159B in the fifth
push button 159 over the wiper in the blank 172A to the
open contacts 194B on the relay 194. When the table 92
moves toward its normal position, the switch 132 is again
operated to interrupt the operating circuit for the relay
194, and this relay releases to close the contacts 194B.
This further connects the windings of the reset solenoid
161 and the reset magnet 174 over the closed contacts
1808 and the closed contacts 159C on the operated push
button 159 to the bridge 206. When the solenoid 174 is
energized, the wipers in the switch banks 172A and
172B are restored to their normal condition, which, in
turn, interrupts the above-described circuit for energizing
the solenoids 161 and 174. The energization of the sole-
noid 161 releases the mechanical interlock for the copy
selecting push buttons so that the contacts 159A, 159B,
and 159C for the selected push button 159 are all released
to restore the copy selecting mechanism to its normal
condition.

These operations terminate the illumination of the “5”
lamp 163 and release the relays 184 and 186. The release
of the relay 186 opens the contacts 186A to prevent the
energization of the clutch 36 and the feeding of an addi-
tional copy sheet 22 into the machine 10. The closure of
the contacts 184A illuminates the lamp 165 to provide
a visible indication that the machine 10 is ready for the
next copy order. The opening of the contacts 186B starts
the ninety second delay period of the delay circuit as-
sociated with the relay 220 so that this relay releases to
open the contacts 220A and 2208 in the event that a copy
order is not placed by actuating one of the push buttons
159 within the ninety second time interval. The release of
the relay 220 terminates the energization of the motors
48, 228, and 226 until such time as their operation is re-
quired for the production of additional copies. The open-
ing of the contacts 186C disables the power supply 222
(FIG. 5B) so that the corona bias and corona charging
potentials are no longer supplied to the stations 24 and
26. The machine 10 remains in this condition until the
next copy order is placed by actuating one of the ten
push buttons 159.

As indicated above, the switch 144 provides a safety
control to prevent return movement of the platform or
table 92 if this return movement is, in any sense, ob-
structed. When the table 92 strikes an obstruction during
return movement, the bar 140 actuates the switch 144
(FIG. 3) so that the normally closed contacts 144A (FIG.
5A) are opened and a pair of contacts 144B is closed. The
opening of the contacts 144A interrupts the operating
circuit for the relay 176 so that the contacts 176A and
176B are opened to terminate energization of the return
drive motor 110. This stops the return drive for the
table 92. The closure of the contacts 144B energizes the
winding in the brake assembly 130 so that rotation of the
shaft 118 and thus of the pulley 106 is immediately ar-
rested. Whenever the obstruction to the return of the table
or platform 92 is removed so that the switch 144 is re-
leased, the closure of the contacts 144A immediately
reoperates the relay 176 to start the return motor 110,
and the opening of the contacts 144B releases the brake
130. This emergency arresting of the table return drive
does not affect the movement of the copy sheet 22 or the
completion of the copy thereon,
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As set forth above, the return movement of the frame
92 is normally initiated when the trailing edge of the copy
sheet 22 passes the exposing area 80 so that the switch 82
is released to release the relay 196. However, if the paper
becomes jammed in the machine or if a very long length
of copy sheet 22 is fed into the machine, the switch 82
remains actuated beyond the time at which the table 92
reaches its displaced or left-hand (FIG. 3) position. If
this occurs, the table 92 engages the operator for the limit
switch 138 to operate this switch to open the contacts
138A and 138C and to. close a pair of normally open
contacts 138B. The opening of the contacts 138A termi-
nates the energization of the winding in the clutch as-
sembly 120 so- that the shaft 118 and the drive pulley
106 are isolated from the rotating shaft 122, thus stopping
forward movement of the frame 92. The closure of the
contacts 138B energizes the winding in the brake as-
sembly 130 to arrest further forward movement of the
table 92. The opening of the contacts 138C (FIG. 5B)
releases the relay 230 to terminate the energization of the
lamp 74 and prevents overheating. When the jam is cleared
or when the end of the copy sheet 22 passes beyond the
switch 82 to release this switch, the table 92 is returned
to its normal position in the manner described above, and
the switch 138 is released to restore the contacts 138A,
138B, and 138C to their normal positions.

The machine can also be conditioned for manually
feeding individual copy sheets 22 into the nip between the
rollers 50 and 52 without using the assembly 20. More
specifically, by manually actuating a switch or push but-
ton 175, a circuit is completed for operating a manual
control relay 180 which prepares the machine 10 for a
manual operation. When the relay 180 is operated, the
contacts 180A. are opened to disable the circuit for ener-
gizing the clutch 36 for the feeding assembly 20. The op-
eration of the relay 180 also opens the contacts 180B and
closes a pair of contacts 180C. The closure of the contacts
180C completes an operating circuit for the relays 184
and 186 which are normally operated under the control
of one of the ten push buttons 159. The opening of the
contacts 180B opens a point in the circuit described above
for pulsing the motor magnet 172. Thus, the stepping
switch 170 is not actuated during manual operation. The
machine 10 can now be operated by manually feeding the
copy sheets 22 between the nip between the rollers 50
and 52 to control the actuation of the switch 72, There-
after, continued feeding of the copy sheet 22 and the op-
eration of the machine 10 is similar to that described above
for automatic operation. A lamp 163 also is energized
by the closed contacts of the manual push button 175 to
provide a visible indication that the machine 10 is con-
ditioned for manual operation.

The machine 10 can be restored to normal automatic
operation by actuating a momentary reset push button
or switch 173 including two pairs of normally open con-
tacts 173A and 173B which are not coupled to the re-
lease solenoid 161. The closure of the contacts 173A
energizes the solenoid 161 to release the closed contacts
175. The opening of the contacts 175 terminates the ener-
gization of the “manual’ *indicating lamp 163 and releases
the relay 180. The release of the relay 180 releases the
relays 184 and 186 and returns control over the clutch
36 to the control circuit,

The closure of the contacts 173A is also effective over
a circuit including the normally closed contacts 182B
to energize the reset magnet 174 to insure that the count-
ing switch 170 is in its normal position. The closure of
the contacts 173B energizes the winding 169B of the latch-
ing relay 169 to insure that the contacts 169C are opened
and the contacts 169D closed. The closure of the con-
tacts 169D insures that the brake assembly 130 is rendered
effective whenever the platform or table 92 is in its normal
position in which the contacts 190C of the relay 190 are
closed. Thus, the machine 10 can be restored to its normal
condition by momentarily actuating the reset switch 173.
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To condition the machine 10 for continuous operation,
a continuous operation push button 171 is actuated to
close three pairs of contacts 171A, 171B, and 171C, which
contacts are latched in a closed condition. The closure of
the contacts 171A energizes a lamp 163 to provide a
visible indication that the machine is in condition for
continuous operation. The closure of the contacts 171A
also completes an operating circuit for a relay 182 which
operates to open the contacts 182B and to close a pair
of contacts 182A. The opening of the contacts 182B in-
terrupts the circuit for energizing the release solenoid 161
under the control of the setting of the stepping switch 170.

The closure of the contacts 182A connects the reset
magnet 174 of the stepping switch 170 to the closed con-
tacts 171B in the continuous operation push button 171.
These contacts are connected to the tenth contact in the
bank 172A of the switch 170. The closure of the contacts
171C completes an operating circuit for the relays 184
and 186 to start the machine 10 as well as prepares a path
over the contacts 180B and 194B for controlling the
energization of the reset magnet 174 in dependence on
the setting of the wiper in the contact bank 172A. Thus,
the machine 10 now continuously produces copies by
automatically feeding sheets 22 from the assembly 20
into the machine 10. Whenever the stepping switch 170
reaches its tenth setting, a circuit is completed from one
side of the full-wave rectifier bridge 206 through the
closed contacts 171C, 180B, 194B, the wiper in the con-
tact bank 172A, and the closed contacts 171B and 182A
for energizing the reset magnet 174. Thus, the stepping
switch 170 is reset to a normal position after the pro-
duction of each ten copies when the machine 10 is con-
ditioned for continuous operation. The machine 10 is re-
stored to a normal condition by momentarily operating
the reset button 173 so that the solenoid 161 restores the
contacts 171A, 171B, and 171C to a normal condition.
Incident to this restoration operation, the relay 182 is re-
leased to open the contacts 182A and to close the con-
tacts 182B.

With the illustrated copy machine, it is possible to safely
change a copy order after operation of the machine has
been started by depression of one of the push buttons
or selector switches 159. As set forth above, the lamp 163
associated with the push button corresponding to the
number of copies previously produced in the order is
illuminated under the control of the counter or stepping
switch 170. If the illuminated push button is depressed,
the reset magnet 174 and the release solenoid 161 are im-
mediately operated to stop the machine in the manner de-
scribed above. If the push button operated represents a
number greater than that previously produced by the ma-
chine, the machine will continue to operate until the new
number of copies has been produced. The contacts 161A,
which are momentarily closed as one push button is op-
erated and the previously operated push button is released,
hold the magnet 172 operated to prevent false operation of
the counting switch 170.

Although the present invention has been described with
reference to a single illustrative embodiment thereof, it
should be understood that numerous other modifications
and embodiments can be devised by those skilled in the
art that will fall within the spirit and scope of the prin-
ciples of this invention.

What is claimed as new and desired to be secured by
Letters Patent of the United States is:

1. A copying machine for making copies of an original
on copy sheets comprising

copying means including both means for producing an

image on a copy sheet in accordance with an original
and first copy sheet feeding means for feeding a copy
sheet through the copying means,

second copy sheet feeding means disposed in proxim-

ity to the first copy sheet feeding means and
operable to feed a copy sheet to the first copy sheet
feeding means,



3,486,819

15
a control circuit connected to the copying means and
the first and second copy sheet feeding means for
controlling the operation of the copying means and
for controlling the operation of the first and second
copy sheet feeding means,

successive settings representing the number of copies
made by the copying machine,
a plurality of selector switches connected to the con-

16
the counting means for operating the release means
when the number of copies produced by the machine
equals the number represented by an actuated
selector switch; and
means in the control circuit and controlled by the

a plurality of manually operable selector switches con- 5 selector switches for controlling the control circuit
nected to the control circuit to control the operation to ‘maintain the operation of the copying means
of the control circuit and each representing a differ- when a selector switch representing a number :of
ent number of copies, each of said selector switches, copiss equal to or more ‘than- the niumber of copies
when - operated; controlling the control circuit to made by the machine is operated -to an’ actuated
operate the copying means and the first copy sheet posmon and a previously operated selector switch
feeding means for the period of time required to is released to a normal position ‘during the-opera-
produce the selected number of copies and controlling tion of the copying means, thereby to permit the
the control circuit to operate the second copy sheet number of copies to be produced by the machine
feeding means to feed the selected number of copy 15 to be changed during operation of the machine.”
sheets to the first feeding means, and 4. The copying machine set forth in claim 3 including

a first additional selector switch connected to the con- an indicating means associated with ea«,h of the
trol circuit and manually operable to control the selector switches,
control circuit to place the copying means and the first means connected to the indicating means and
first sheet feeding means in operation and to inhibit 20 controlled by the selector switches for operating’ the
operation of the second copy sheet feeding means. indicating means associated with a selector switch

2. The copying machine set forth in claim 1 including in an actuated position to provide an indication of

a second additional selector switch connected to the the number of copies in a copy order, and
control circuit and manually operable to control second means connected to the indicating means and
the control circuit to continuously operate the copy- 25 controlled by the counting means for opérating’ the
ing means and the first and second copy sheet feed- indicating means associated with the sélector switch
ing means so that the copying machine continuously representlng the number of coples produced by ‘the
produces copies until stopped. copying machine.

3. A copying machine for making copies of an original 5. The copying machine set forth in claim 3 including

on copy sheets comprising 20 an additional selector switch connected to the control
copying means including both means for producing circuit and operable to disable operation of the re-
an image on a copy sheet in accordance with an lease means under the control of the counting means
original and first copy sheet feeding means for to permit the copying means to produce copiés
feeding a copy sheet through the copying means, contlnuously

second copy sheet feeding means disposed in proximity 35 6. The copying machine set forth in claim 3 including
to the first copy sheet feeding means and operable an additional selector switch connected to the control
to feed a copy sheet to the first copy sheet feeding circuit and operable to control the control circuit
means, to operate the copying means and the first copy sheet

a control circuit connected to the copying means and _ feeding means and to inhibit operation of the sec-
the first and second copy sheet feeding means for 40 ond copy sheet feeding means.
controlling the operation of the copying means and 7. The copying machine set forth in claim 6 including
for controlling the operation of the first and second means in the control circuit controlled by the addi-
copy sheet feeding means, tional sezlector switch for inhibiting operation of the

a counting means in the control circuit operated to 45 counting means.

5

References Cited
UNITED STATES PATENTS

trol circuit and each manually operable from a re-
leased position to an actuated position to represent
a different number of copies to be produced by the
copy machine, said switches being individually
latched in an actuated position,

release means in the control circuit for releasing the
selector switch latched im an actuated position to
stop the machine,

means in the control circuit coupled to the release
means and controlled by the selector switches and

2,357,674
5o 3:091,169
oY 3301,126

9/1944 McConnell et al.
5/1963 Tainietal.
1/1967 Osborne et al.

NORTON ANSHER, Primary Examiner

R. L. MOSES, Assistant Examiner

55
US.CLX.R.

355—-8;271—36




