
United States Patent (113,563,533 
72) 

21 
22 
45) 
73 

32 
33 
31 

54 

52 

51 

Inventor Walter Limberger 
Hamburg-Poppenbuttel, Germany 

Appl. No. 818,700 
Filed Apr. 23, 1969 
Patented Feb. 16, 1971 
Assignee Lumoprint Zindler K.G. 

Hamburg, Germany 
Priority Apr. 27, 1968 

Germany 
P1761287 

COPY SHEETSUPPLY DEVICE 
9 Claims, 8 Drawing Figs. 
U.S.C........................................................ 271/36; 

27 1/57 
int. Cli........................................................ B65h3/06, 

B65h 7100 

50) Field of Search............................................ 271/36,64, 
9, 37,38,57 

56) References Cited 
UNITED STATES PATENTS 

3,100,1 1 i 8/1963 Eichorn et al................ 271/36 
3,279,787 10/1966 Niccoli......................... 27 1/57X 
Primary Examiner-Evon C. Blunk 
Assistant Examiner-Joseph Wegbreit 
Attorney-McGlew and Toren 

ABSTRACT: A copy sheet supply device wherein the original 
and the copy sheets trip respective switches which control the 
operation of an intermittent drive for a pickup roller for the 
copy sheets. The pickup roller has a different sheet transport 
speed compared with subsequent conveyor means for the 
copy sheets, and a slipping clutch controls a sheet feed roller 
combination in dependence on this speed differential. 
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1 
coPY SHEETsUPPLY DEVICE 

This invention relates to sheet supply devices, and particu 
larly to copy sheet supply devices for use in copying machines, 
such as electrophotographic copying machines. 
The invention is more particularly concerned with sheet 

supply devices for feeding copy sheets from a stack by means 
of a pickoff device to conveyor means for the copy sheets in 
dependence on the introduction of an original to be copied, 
the sheet supply device comprising a first switch positioned in 
the path of the original and arranged to deliver a pulse signal 
upon tripping of the switch, a second switch positioned in the 
feed path of the copy sheets and arranged to deliver a pulse 
signal in dependence on the delivery of a copy sheet into a 
ready position, a drive coupling comprising a disc having a 
peripheral recess and a continuously driven drive roller, said 
drive roller being arranged to rotate in said peripheral recess 
without contact with the disc but outside the recess drivingly 
engaging the periphery of the disc, spring means biasing said 
disc towards said roller, and stop means the release of which 
by tripping of said switches produces said engagement 
between the disc and roller due to the action of said spring 
means. By this drive coupling a force amplification is achieved 
in relation to the releasing force for said stop means. 

It is an object of the present invention to provide a copy 
sheet supply device which, by using a multiplier clutch com 
prising a disc of comparatively large diameter having a 
peripheral recess, enables smaller actuating means to be used, 
such as a small magnet, so that it can be easily controlled, and 
which is also extraordinarily robust in use. There is also the 
further advantage that a counter mechanism for establishing 
or controlling the number of copies can be added extremely 
easily. 

This is achieved in accordance with the present invention 
wherein an actuating mechanism for said stop means is pro 
vided which is selectively releasable by said two switches 
respectively associated with the original and with the copy 
sheets in order to produce a limited time engagement of a 
clutch arranged to initiate movement of the pickoff device for 
the copy sheets, wherein the pickoff device for the copy sheets 
has a different sheet transport speed than subsequent con 
veyor means for the copy sheets, and wherein a slipping clutch 
which is operative in dependence on the speed differential is 
provided between the intermittently operating sheet pickoff 
device and said conveyor means. . . 
By these means it is therefore possible to control the illu 

mination sources extremely accurately, so that irritating stray 
light is avoided. Furthermore, by the use of the slipping clutch, 
overlapping of the copy sheets is also avoided. 
According to a preferred embodiment of the invention, the 

drive coupling includes a stop plate and an associated stop 
lever which is actuated in dependence on the pulses delivered 
by the switches positioned in the paths of the original and of 
the copy sheets. 
According to a further preferred feature, the stop plate has 

two steps formed in its peripheral surface 180° apart, said 
spring means urge the disc having the peripheral recess into 
engagement with its associated continuously rotating drive 
roller after release of the stop plate, and the stop plate is also 
provided with cam means arranged to trigger the release of a 
controlled feed roller combination for advancing the copy 
sheets. 

Preferably, the controlled feed roller combination for ad 
vancing the copy sheets comprises a first continuously rotating 
roller and a second roller provided with a flat peripheral por 
tion which is arranged to engage the continuously rotating 
roller when the flat portion is moved towards said first roller 
by spring means, and locking means including a lever are pro 
vided between said second roller and the stop plate, said 
locking means being disengaged by release of the stop plate. 
According to a further feature of the invention, a clutch is 

provided between continuously rotating drive means and a 
drive connection for the copy sheet pickoff device, said clutch 
being operative in dependence on reversal of one of the 
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2 
switches which are positioned in the paths of the original and 
of the copy sheets. Preferably, a changeover switch is pro 
vided between the trip switches for the original and for the 
copy sheets and is connected to an actuating magnet for the 
drive coupling, and an actuating member for triggering this 
changeover switch is connected to said drive coupling which 
connects the main drive to the sheet pickoff device. The 
pickoff device for the copy sheets preferably comprises a fric 
tion pickoff roller rotating above a stack of sheets and con 
nected to the intermittently rotating roller which has the flat 
peripheral portion and which is engageable with the drive 
roller. A slipping clutch is positioned between the pickoff 
roller and the continuously rotating roller. 
According to a preferred embodiment of the invention, the 

slipping clutch, which is a special component of the sheet 
supply device, comprises a first continuously driven gear 
wheel and a second gear wheel which is axially movable rela 
tive to the first gear wheel and which is movable back and 
forth relative to a stop on a shaft carrying the pickoff roller for 
the copy sheets. In this way time-dependent and drive-depen 
dent control is achieved. 

According to a further feature of the invention, a clutch is 
provided having two halves which cooperate through two op 
posed inclined surfaces adjacent to opposed meshing steps, 
one of said clutch halves by spring action and by means of the 
changeover switch providing a connection between the trip 
switches associated with the original and with the copy sheets 
and also effecting a connecting for actuating the drive 
coupling between the continuously rotating drive and the copy 
sheet pickoff device. 
The stop plate having two steps 180 apart has its associated 

stop lever preferably actuated by a magnet which is energized 
by pulses delivered via the trip switches in the paths of the 
original and of the copy sheets. The stop plate preferably in 
cludes a cam operative on one end of a double-armed lever 
which at its other end is engageable with the flattened roller 
for feeding the copy sheets, this latter roller being freed after 
release of the stop plate by the passage of the original until the 
cycles ends as the next copy sheet is supplied. 

In order that the invention may be fully understood, a 
preferred embodiment in accordance with the invention will 
no be described in detail by way of example and with 
reference to the accompanying drawings, in which: 

FIG. 1 is a block schematic diagram representing a sheet 
supply device in accordance with the invention; 

FIG. 2 is a plan view of a part of an actual embodiment of 
the sheet supply device shown schematically in FIG. 1; 

FIG. 3 is a side elevation of the device of FIG. 2 taken along 
the line III-III of FIG. 2; 

FIG. 4 is a front elevation of part of the device shown in 
FIG. 2; 

FIG. 5 is an electrical circuit diagram for the sheet supply 
device shown in FIGS. to 4; 

FIG. 6 is a part view of a clutch with its halves in a first 
operative position, the clutch also being shown in FIG. 2; 

FIG. 7 is a view of the clutch shown in FIG. 6 but with its 
halves in a second operative position; and 

FIG. 8 is a side view of a copying machine shown in dia 
grammatic form to explain the relation ship of the copy sheet 
supply device of the invention to the rest of the machine. 

Reference is first made to FIG. 8 to explain the basic rela 
tionship of the sheet supply device to the other machine com 
ponents. A copying machine is shown in FIG. 8 comprising a 
housing 101. Supporting frame members are provided within 
the housing 101 parallel to the sidewalls thereof, i.e., parallel 
to the plane of the drawing, as shown for example in FGS. 2 
and 4 at 33. In addition, mounting plates are provided within 
the housing, as shown at 54 and 55 in FIG. 2, the various com 
ponents being secured to these plates or being supported 
thereby. 
The copying machine, which is shown by way of example 

only, has an exposure plate or scanning window 102 in the top 
cover of the housing 101, and this plate 102 is illuminated by a 
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pair of light sources 103 and 104. The light image is trans 
mitted by a reflector 105 and along a projection tunnel 106, in 
which a lens arrangement 107 may be provided, to an expo 
sure plate or window 108 in the path of the copy sheets. The 
copy sheets are arranged in a stack 109 on which, as will be 
described in more detail later, a frictional pickup roller 26 
rests and adjacent to which a controlled pair of feed rollers 30 
and 31 is provided, the roller 30 being continuously driven, 
while the roller 31 which is provided with a flat surface over 
part of its circumference is driven intermittently by means of a 
mechanism which will also be described later in order to 
supply the copy sheets to subsequent conveyor means 18. 

Following the feed roller pair 30, 32 there is positioned a 
switch 8 which is arranged to be actuated by the copy sheets 
and which includes a trip arm 110 which projects into the path 
of the copy sheets and which when tripped by a sheet initiates 
a predetermined response action. In this embodiment, this 
switch 8, as is indicated in FIG. 3 by broken lines, is fitted into 
a peripheral slot in a counter pressure roller 35 also provided 
with a flat peripheral portion, so that the trip arm 110 is 
located in the region between the two feed rollers 30 and 31. 
A similar switch 2 corresponding to the switch 8 is provided in 
the path of movement of the original which is fed to the expo 
sure plate 102 in the top of the housing 101 in the direction in 
dicated by the arrow 1. This feed movement of the original is 
effected by pairs of driven transport rollers 111 and 112. 
From the conveyor means 18 the copy sheets pass to a 

processing unit 113, for example an electrostatic charging 
device, and from there they are carried on a guide 114 which 
pilots the copy sheets to the exposure plate 108 which has a 
backing plate 115 associated therewith. Pairs of cooperating 
guide rollers 116 and 117 are mounted above and below the 
plates 108 and 115. These guide rollers 116, 117 are 
hereinafter included when general reference is made to the 
conveyor means such as indicated at 18 in FIG. 1. A further 
guide 119 carries the copy sheets to a pair of cooperating 
transport rollers 120, and thereafter the sheets pass to a 
further processing unit 121, for example a developing bath. A 
further guide 122 then carries the copy sheets through for ex 
ample a radiant heater 123 to fuse or dry the image. This guide 
122 cooperates with a delivery roller 124 which passes the 
copy sheets to a delivery chute 125. 
The main drive means are indicated schematically by 

reference numeral 126 in FIG. 8 and by reference numeral 12 
in FIG. 1. Driving connections 127, 128, 19 (see also FIG. 1), 
129 and 130 extend from the drive means 126 to provide links 
with the driven components. The drive means 126 includes 
gearing, a motor with the necessary switching controls, the 
other usual components. 
The present invention is concerned particularly with the 

copy sheet supply device which, as in the schematic represen 
tation in FIG. 1, is also indicated in FIG.8 by the reference nu 
meral 6 and is there shown by the broken lines in its local posi 
tion. It should be noted that a drive wheel32 is included in the 
sheet supply device and is driven through the gear coupling 
131 (FIG. 8). 
Reference is now made to FIG. 1. The original, i.e., the 

master to be copied, moves as indicated by the arrow 1 into 
contact with the trip switch 2 which is positioned in its path 
and which upon actuation completes an electrical circuit con 
nection to DC pulse source 3 so that a pulse is fed over a cir 
cuit line 4 to a changeover switch 5. 
The copy sheet is effectively supplied by the supply device 6 

which is effective to withdraw the uppermost sheet of a stack 
of sheets. The copy sheet then follows a path 6a as indicated in 
FIG. 1 in the direction of the arrow 7 towards the trip switch 8 
which in its function corresponds to the switch 2 and which 
when triggered makes an electrical circuit connection 
between a DC pulse source 9 and the changeover switch 5. 

This changeover switch 5 completes an excitation circuit for 
a control magnet 10 each time one or other of the switches 2 
and 8 is tripped, and the magnet 10 then causes the engage 
ment of a clutch 11, i.e., a multiplier clutch, for a predeter 
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4 
mined period of time. The clutch 11 receives its drive from the 
main drive 12 of the copying machine, this drive movement 
being fed to a further clutch 14 both via the clutch 11 and a 
via a parallel path through a gear transmission 13. This clutch 
14, which may be considered to be engaged, further transmits 
the drive to a slipping clutch 15 which has a certain idle mo 
tion and which drives the copy sheet supply device 6. The 
clutch 11 also has a mechanical drive connection 16 to a con 
trolled feed roller combination 17 for delivering the copy 
sheets, and this feeds the copy sheets to the conveyor means 
18. The conveyor means 18 may be for example a combina 
tion of transport rollers and belts driven through a mechanical 
transmission 19 from the main copying machine drive 12. 
An important feature of the invention is that between the 

multiplier clutch 11 and the changeover switch 5 there is pro 
vided a mechanical connection 20 which selectively reverses 
the changeover switch. 

It will be clearly apparent that in FIG. 1 the circuit lines 21 
and 22 represent electrical connections, while the circuit lines 
23, 24, 25 and 132 represent mechanical connections. This 
means that the copy sheet supply device of the present inven 
tion is actuated from a single drive unit electrically controlled 
through two paths, i.e., by the switches 2 and 8, and is 
mechanically driven from the main drive 12 by the engaging of 
a slipping clutch 15 which is in series connection with a 
number of other clutches, and with a mechanical gear trans 
mission 20 providing feedback in the electrical circuit in order 
to effect the necessary switching functions which ensure effec 
tively controlled operation. It should furthermore be realized 
that there exists a speed differential between the driving speed 
of the conveyor means 18 and that of the copy sheet supply 
device 6 due to the fact that, in spite of the drive being taken 
from a common main drive 12, the slipping clutch 15 is posi 
tioned in the drive chain to the supply device 6. This slipping 
clutch 15 is provided not only for the purpose of ensuring a 
balanced difference in the driving speeds, but also makes it 
certain that there is no overlapping between successive copy 
sheets supplied by the feed mechanism, in that the conveyor 
means 18 carries away the copy sheet in engagement 
therewith more rapidly than the next sheet is supplied by the 
feed mechanism 6. 

Therefore, the mechanical series connection 25 between 
the slipping clutch 15 and the clutch 14 is of particular im 
portance. It is pointed out that the clutch 14 is driven from the 
main drive 12 and furthermore the multiplier clutch 11 pro 
vides feedback through the mechanical transmission 20 to the 
changeover switch 5 bypassing the magnet 10. 
The following points should be noted with regard to the em 

bodiment described and illustrated: 
1. The circuit path 24 provides a mechanical connection to 
the clutch 14 from the clutch 11 and the copy sheet 
supply device 15, 6 is driven from the clutch 14 through 
the circuit connection 25; 

2. The controlled feed roller combination 17 is actuated via 
the mechanical drive connection 16 to undergo one or 
more revolutions which causes a copy sheet to be fed to 
the conveyor means 18; and 

3. The mechanical feedback coupling 20 is provided 
between the clutch 11 and the changeover switch 5 in 
order to be able to set the switch to a given state. 

A mechanical embodiment of copy sheet supply device in 
accordance with the invention will now be described with 
reference to FIGS. 2 and 3. In these FIGS. identical com 
ponents are indicated by the same reference numerals. It will 
be realized of course that the copy, sheet supply device 6 is 
positioned in the path of the copy sheets. The copy sheet 
supply device includes the friction pickup roller 26 which rests 
on the uppermost sheet of the stack of copy sheets. The roller 
26 is mounted on a shaft 27 mounted in a pivotable stirrup 28 
which is rotatable about a shaft 29 which also drives the con 
tinuously rotating feed roller 30 which has the control roller 
31 associated therewith. The feed roller 30 and the control 
roller 31 are positioned in front of the stack of sheets on the 

3: r 
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uppermost of which the friction pickup roller 26 rests. The 
shaft 29 extends through a housing frame 33 and has the drive 
wheel 32 mounted at its end. The drive wheel 32 is continu 
ously driven in a manner not shown in further detail. The feed 
control roller 31 is mounted on a shaft 34 which, as shown in 
FIG.4, lies beneath the shaft 29 and carries a clutch wheel 35 
in nonrotational assembly therewith. The function of these 
components will now be explained in more detail. 

It is first point out that FIG.2, and also FIG. 4, show only 
the arrangement at one side of the sheet supply device, i.e., at 
one side of the housing. The rollers are correspondingly 
mounted at the other side of the housing in a frame similar to 
*the frame 33, and likewise at the other side of the housing 
there is provided a pivotable stirrup for the friction pickup 
roller 26. Beneath the friction pickup roller 26 lies the upper 
most sheet of the stack 109, as mentioned above in connection 
with FIG.8. 
A gear wheel36 is secured to the shaft 29 and meshes with a 

clutch gear wheel37. Also secured to the shaft 29 is a pair of 
gear wheels 38,39 which are connected by a sleeve 40 and are 
rotatable relative to the shaft 29. The gear wheel 38 meshes 
with a toothed rim of the other half 41 of the clutch 37, 4 
which is indicated in FIG. 1 by the reference numeral 14. A 
spring 42 is positioned between the gear wheels 36 and 38 and 
acts to urge them apart. The gear wheel 38 has a width which 
exceeds that of the clutch gear wheel 41 in order to ensure 
neshing engagement in the event of displacement of the com 
ponent group 38,39, 40. 

I. Coupled to the clutch wheel 41 is an actuating lever 43 
which is fixedly mounted on the one half 44 of a control clutch 
44, 45 whose other half 45 is mounted on a wheel 46 which, as 
shown in FIG. 3, has two peripheral recesses 47 and 98. A 
drive wheel 48 is rotatable with the clutch gear wheel 37 on its 
shaft 49 and engages in said peripheral recesses 47,98. The 
clutch halves 44 and 45 each have a step 50, 51 in their oppos 
ing faces. These steps are offset from each other in the initial 
position of the clutch. From these steps extend inclined sur 
faces, one of which is shown in FIG. 2 by reference numeral 
52. The clutch half 44 is subject to the influence of a spring 53 
which is seated at its other end against a frame member 54. A 
similar associated frame member 55 is also indicated in FIG. 
2. The frame members 54, 55 serve to support the various 
components. The spring 53 urges the clutch portion 44 
towards the clutch portion 45, with the result that there is an 
axial movement of the clutch half 44 due to the spring 53 
when the two halves interlock. In consequence there is a pivot 
movement of the lever 43 about a pivot pin 56 and meshing 
engagement of the clutch 41, 37 takes place. It is to be noted 
at this point that the wheels 46 and 48 forming a clutch, in 
combination with the components. 65 and 70 associated 
therewith and which will now be described, together cor 
respond to the clutch 11 of FIG. 1, while the two feed rollers 
30 and 31 correspond to the controlled feed roller combina 
tion 17 of FIG. I. By movement of the lever 43 an actuating 
arm 57 of a switch 58 is also moved, this latter switch cor 
responding to the changeover switch 5 shown in FIG. 1. In de 
pendence on the movement of the clutch 46, 48 the switch 58 
is changed over; in other words, the actuating lever 43 pro 
vided for the switch corresponds to the mechanical feedback 
coupling 20 shown in FIG. I. 

It should also be noted here that the actuating magnet 10 
shown in FIG. 1, which corresponds to the magnet indicated 
by the same reference numeral in FIGS. 2 and 3, has an arma 
ture 59 associated therewith which is movable by the magnet 
against the action of a spring 60. The armature 59 actuates a 
double-armed pivotable lever 61. The lever 61 is pivotally 
mounted on a rod 62 which is secured to the frame member 
55. The lever 61 has a projecting tongue 63 at its free end 
which is arranged to engage with a notch or step 64 formed in 
a stop plate 65 on the clutch wheel 46. The stop plate 65 is 
provided with a second notch or step 66 diagonally opposite 
the first notch 64, so that after a single short period of release 
the plate 65 can rotate through only 180. After this, the 
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6 
peripheral recess 98 will face the driving wheel 48. The clutch 
wheel 46 is also provided with pins 67 and 68, and a leaf spring 
69 is secured to the framework, which is not shown in greater 
detail, so that it urges the periphery of the clutch wheel 46 into 
engagement with the driving wheel 48 by force exerted on the 
pegs 67 and 68 when the stop plate 65 is freed. In addition, a 
cam disc 70 having a cam 71 at its circumference is mounted 
coaxially with the stop plate 65, this cam 71 being arranged to 
engage one end of a pivot lever 99. This pivot lever 99 is 
mounted on a pin 72 which is positioned between the stop 
plate 65 and a stepped recess 73 formed in the wheel 35. This 
wheel 35 is mounted on the same shaft 34 as the sheet feed 
control roller 31 and below the shaft 29, as can be seen from 
FIG. 4. 

If the pivot lever 99 is released from the action of a spring 
74 which stresses it, then a further spring 75 which is secured 
to the support frame and which acts on an axial pin 76 secured 
to the wheel 35 urges the clutch wheel35, and hence the feed 
roller 31 having the flat peripheral portion, in the direction of 
the arrow shown in FIG. 3, so as to establish a driving connec 
tion with the feed roller 30 until this drive is interrupted again 
by engagement of the lever 99 in the stepped recess 73, and 
due to the flat surface 77 the copy sheet path through the rol 
lers is opened up. 
Although the shaft 34 for the control wheel 35 is mounted 

in the support frame 33 and is selectively connected for rota 
tion from the main drive 12 by means of the spring 75 and by 
engagement with the drive roller 30, it should be observed that 
the movable assembly 38, 39, 40 on the shaft 29 is per 
manently in meshing engagement with the clutch portion 41, 
and that the rotation of the continuously driven shaft 29 is 
continuously transmitted through the gear wheel 36 to the 
clutch portion 37 and consequently also to the driving wheel 
48. Upon engagement of clutch 41, 37, which corresponds to 
the clutch 14 in FIG. 1, a toothed roller 79 which is mounted 
by means of a pin 80 on the pivotable stirrup 28 is caused to be 
driven. The pivotable stirrup 28 carries the friction pickup 
roller 26 which rests on the supply of copy sheets and is 
pivotable on the shaft 29. The toothed roller 79 meshes with a 
gear wheel 81 having a hole 100 formed therethrough which is 
provided with an internal thread, the gear wheel being ar 
ranged as a nut on a threaded shaft 82 which extends from the 
friction pickup roller 26, forms an extension of the shaft 27, 
and has a stop 83 at its free end. During driving movement the 
gear 81 moves away from the stop 83 on the threaded shaft 82 
which is provided with a right-hand thread. If the copy sheet 
has left the supply device 6 and has been introduced to the 
conveyor means 18 (FIG. 1), then relative motion occurs 
between the components connected to the main drive, for ex 
ample shaft 29, and the velocity of the friction pickup roller 
26, and therefore also between the gear wheels connected to 
these components, so that the gear wheel 81 is moved away 
from the stop 83 towards the left into the position indicated in 
FIG.2 by broken lines. At this point in time the friction pickup 
roller 26 is no longer driven by a passing copy sheet. When the 
leading edge of the next following sheet enters the nip of the 
rollers 31 and 30 and is then transported by these rollers, then 
this initially imparts a reverse movement to the gear wheel 81 
so that as a result there is a gap between successive copy 
sheets. The clutch comprising the components 81, 82 and 79 
is essential for the operation of the invention, since coopera 
tive engagement is thereby automatically ensured. This clutch 
is also equivalent to the slipping clutch indicated at 15 in FIG. 
1. 

In the operation of the copy sheet supply device, actuation 
of the magnet 10 in FIG. 1 causes the clutch wheel 46 to rotate 
through half a revolution, the clutch 41, 37 or 14 is thereby 
engaged, and the switch 58 or 5 is reversed. Then, the copy 
sheet is next supplied with the result that the nut-type disc 81 
moves axially. If the copy sheet then trips the switch 8, the 
switch 58 or 5 which has previously been switched over is used 
to transfer a pulse for further energization of the magnet 10, 
so that the clutch wheel 46 again rotates through 180 and the 
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disc or roller 35 is thereupon arrested by the pivotable lever 
99 and is brought to a standstill. In this way, accurate control 
is guaranteed. 

It is also emphasized that by means of the coupling through 
the movable nut 81 there is no possibility of overlapping of 5 
successive copy sheets. The stop 83 is preferably made with as 
high a coefficient of friction as possible. 
The clutch comprising the part 44 and 45 is more clearly il 

lustrated in FIGS. 6 and 7. On each of these clutch parts 44 
and 45 there is provided a step 84, 85 respectively and a slop 
ing surface 86, 87 following the step, and, if desired, spaced 
therefrom. These steps 84 and 85 are indicated in FIG. 2 at 50 
and S1 and the sloping surface 87 at 52. When the sloping sur 
faces come into engagement, then the clutching action is in 
itiated since the lever 43 then moves the clutch portion 41 into 
engagement with the clutch portion 37 due to the action of the 
spring 53. It will be realized that the sloping surfaces 86 and 
87 may completely overlie each other as shown in FIG. 7, or 
they may have a slight spacing between them, or they may 
possibly even be made with different angles of slope. The 
degree of slop in the circumferential direction, which deter 
mines the disengagement of the clutch after a time which is 
dependent on the height of the step and its distance from the 
inclined surfaces, is so dimensioned that a copy sheet remains 
in a predetermined position of readiness after a holding pulse 
through the trip switch 8, so that one can choose whether the 
leading edge of the sheet still remains in front of the control 
feed roller 31 or 35. By this choice for the degree of slope and 
for the spacing of the sloping surfaces from the steps many 
possibilities of adjustment are made possible. 
FIG. 5 shows an electrical circuit diagram for the copy sheet 

supply device described above. In this electrical circuit an 
energy source is indicated at 91. Two pulse generators 92 and 
93 are connected to this energy source 91 and each comprises 
a diode 94, 95 and capacitor 96, 97. The trip switch 2 which is 
actuated by the original moving in the direction of the arrow 1 
and the trip switch 8 moving is actuated by the copy sheet 
moving in the direction of the arrow 7, as well as the chan 
geover switch 5 (FIG. 1), are all indicated in FIG. 5. The con 
tact arm of the changeover switch 5 is connected to the ac 
tuating magnet 10 which is connected into the circuit in the 
manner indicated. The pulse generators 92 and 93 comprising 
diodes and capacitors are energized from the AC voltage 
source at 91 to supply a pulsed excitation signal at each 
tripping of the switches. 

I claim: 
1. A sheet supply device for feeding copy sheets from a 

stack to conveyor means in a copying machine in dependence 
on the insertion of an original into an exposure unit, compris 
ing a first switch positioned in the path of the original and ar 
ranged to deliver a pulse signal upon tripping of the switch by 
the original; a second switch positioned in the feed path of the 
copy sheets and arranged to deliver a pulse signal in depen 
dence on the delivery of a copy sheet into a ready position in 
advance of said conveyor means; conveyor means provided in 
the delivery path of the copy sheets subsequent to said second 
switch; a drive coupling comprising a driven drive roller and a 
disc mounted adjacent to said roller and having a peripheral 
recess, said drive roller being rotatable within said peripheral 
recess without contact with the disc but upon rotation of the 
disc drivingly engaging the periphery of the disc; first spring 
means acting on said disc and urging the disc towards said 
drive roller; first stop means which in one setting cause the 
disc to be held in a position in which said peripheral recess is 
aligned with the drive roller; main driving means arranged to 
drive said conveyor means and a sheet pickup device compris 
ing a pickup roller; controlled actuating means arranged to 
release said first stop means from locking engagement with 
said disc, said actuating means being connected to said first 
and second switches and being selectively triggered to unlock 
said first stop means upon tripping of either of said first and 
second switches so as to thereby produce a limited time driv 
ing connection between said drive roller and said disc; clutch 
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8 
means connected at the output side of the disc of said drive 
coupling, said clutch means being engageable in dependence 
on the driving of said disc and driving the pickup device for 
the copy sheets; transmission means by which said pickup 
roller is rotated with a different sheet transport speed than 
said conveyor means which is driven directly from said main 
driving means; and a slipping clutch positioned between said 
pickup roller and said conveyor means and operative in de 
pendence on the difference in the sheet transport speeds of 
said pickoff roller and said conveyor means. 

2. A sheet supply device as claimed in claim 1, which in 
cludes a stop plate mounted on said disc, said stop plate being 
provided with a stepped peripheral surface for locking engage 
ment with said first stop means, and said actuating means 
comprising a magnet. 

3. A sheet supply device as claimed in claim 2, in which said 
stop plate has two peripheral steps 180 apart, said disc has 
two peripheral recesses also spaced 180° apart, said first 
spring means comprises a pair of springs respectively as 
sociated with said two recesses to urge said disc into engage 
ment with the continuously rotating drive roller upon release 
of said first stop means, and which also includes a sheet feed 
roller combination which is positioned in advance of the con 
veyor means and is arranged to carry the copy sheets from the 
ready position to the conveyor means, an abutment on said 
stop plate, and rod means cooperable with said abutment to 
act as a second stop means controlling the sheet feed com 
bination. 

4. A sheet supply device as claimed in claim 3, in which said 
sheet feed roller combination comprises a first continuously 
rotating roller and a second roller provided with a flat 
peripheral surface portion, said second roller being arranged 
to engage the first roller when the flat peripheral surface por 
tion is moved towards said first roller, and which includes 
second spring means acting on said second roller, said rod 
means being engageable in a stop recess formed in said second 
roller and being releasable from this stop recess upon rotation 
of the stop plate. 

5. A sheet supply device as claimed in claim 1, which in 
cludes second clutch means between the main driving means 
and the pickup roller for the copy sheets, said actuating means 
controlling one-half of said second clutch means in depen 
dence on the tripping of either of said first and second 
switches, a changeover switch which is connected to said ac 
tuating means, which is arranged to be actuated in depen 
dence on the engagement of said second clutch means, and 
which is positioned between said first switch and said second 
switch, and a trip arm arranged to trigger the change over 
switch and connected to said first clutch means positioned 
between the main driving means and the pickup device for the 
copy sheets, said first clutch means being engaged in response 
to each reversal of the changeover switch. 

6. A sheet supply device as claimed in claim 5, in which the 
slipping clutch is positioned between the pickup roller and a 
continuously rotating roller of a sheet feed roller combination 
positioned in advance of said conveyor means and arranged to 
carry the copy sheets from the ready position to the conveyor 
eaS. 

7. A sheet supply device as claimed in claim 1, which in 
cludes a shaft carrying said sheet pickup roller and on which 
the slipping clutch is mounted, said shaft being provided with 
an external thread, and wherein the slipping clutch comprises 
a first gear wheel having an internally threaded bore mounted 
on said shaft for reciprocating movement axially on the exter 
nal thread, a stop carried by the shaft to limit said movement 
of the first gear wheel, and a continuously driven second gear 
wheel having an axial length corresponding to the amount of 
axial movement permitted to said first gear wheel. 

8. A sheet supply device as claimed in claim 5, in which said 
second clutch means comprises two clutch portions which on 
their facing surfaces are provided with meshing steps and 
inclined surfaces adjacent to said steps, and wherein spring 
means are provided which act on one of said clutch portions 
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which is axially moveable in order to move this clutch portion 
towards the other clutch portion in accordance with the rela 
tionship of the meshing steps, wherein the movable clutch por 
tion is connected to said changeover switch, and said trip arm 
is arranged between the movable clutch portion and said first 
clutch means. 

9. A sheet supply device as claimed in claim3, in which said 
first stop means are connected to the actuating magnet and 
said first and second switches are connected in the excitation 
circuit thereof, said rod means comprises a pivot lever 
pivotally mounted on a support frame, engageable with said 
abutment on the stop plate, and cooperable with a stepped 
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10 
recess in a clutch wheel which is in driving connection with an 
intermittently driven roller of said sheet feed roller combina 
tion, and wherein the steps in the stop plate and two 
peripheral recesses in the disc are associated with said single 
abutment in such manner that said intermittently driven roller 
after release by the first switch when it is tripped by the 
original is maintained in a released drivable condition until the 
second switch causes a further triggering of said actuating 
means upon delivery of the next copy sheet to the ready posi 
tion, a trip arm for said second switch being mounted in a 
peripheral recess in said intermittently driven roller. 


