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This invention refers to an apparatus for producing
copies, comprising an exposure device and a developing
device arranged within a housing, and between which a
transporting arrangement is disposed for separating the
original and for guiding it out of the housing.

The construction of known apparatus of this type is
relatively complicated. The means for separating the
original and for guiding it out of the housing comprise,
for example, a stripper which may be pivoted towards the
forwardly displaced leading edge of the original, or the
negative layer carrier respectively. Due to this operation
apparatus of this type requires a certain experience and
attention, as each time when introducing an original and
a mnegative layer carrier into the exposure device these
must be adjusted with respect to the forwardly displaced
leading edge. Besides this, there is the danger that the
stripper might injure the surface of the original or the
layer carrier.

Furthermore it is known to use separating rollers as'a
separating device the rollers rotating in the same direc-
tion, one of said rollers lifting the original off from the
negative layer carrier which is passing through the nip
of the rollers. If two separating rollers are used the nip
of the rellers reguires adjustment with respect to the
negative layer carrier to be worked. Also difficulties may
be encountered if at least one of the rollers of this pair
of separating rollers is supporied resiliently and different

layer carriers or originals of differing quality are used, as'

the pressure of the separating roller cannot be adjusted.
Tn addition in the known apparatus the separating roller
is constantly rotating as long as the apparatus is switched
on.

One object of the invention is to provide a new appa-
ratus, which is easy to operate and adapted to work relia-
bly on any negative layer carriers and originals.

Anocther object of the invention is to.provide an appa-
ratus in which a second positive layer carrier unto which
the image exposed on the negative layer carrier is to be
transferred is fed from a magazine, thus facilitating the
operation by restricting it to the handling of the original
and the negative layer carrier. :

According to the invention a separating device which
may be engaged manually is arranged between the ex-
posure device and the developing device.

According to an advantageous embodiment the sepa-
rating device comprises a roller which may be moved
manually, and a guide surface associated with this roller
disposed behind the exposure device.

Preferably the guide surface is formed by an endless
belt conveyor the belt being made of rubber, plastic ma-
terial, or a material having similar friction characteristics.
An especially preferred embodiment uses a perforated
conveying belt and provides a vacuum source at the back
side or lower side of the conveying belt, thereby providing
a certain adherence of the negative layer carrier to the
guide surface and improving the separating proceeding.
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In addition the last mentioned embodiment has the ad-
vantage that the apparatus may be arranged vertically as
the negative layer carrier is held on the conveying belt by
the vacuum on the back side of the belt, independent of
the position of the belt conveyor. In the vertical arrange-
ment the guide surface serving as actuating lever for the
separating device is.arranged in the zone of the forwardly
disposed circumferential surface of the separating roller.

] Th_e operation of the apparatus according to the inven-
tion is greatly facilitated by providing an automatic feed
for the positive layer carrier out of a magazine, adapted
to hold a plurality of positive layer carriers. This maga-
Zine may be filled in an especially easy manner without
neca;ssﬂating to dismantle and/or lift any means pressing
against the sheets or feed means.

Acqording to the invention a drivable conveying ele-
ment is pr.ovided for separately supporting single positive
layer carriers arranged behind each other, said transport
element being coupled by abutment means with the feed
path of the negative layer carrier. According to an espe-
glally advantageous embodiment this conveying element
is formed by an endless belt provided with separate
notches each to receive one layer carrier which for ex-
ample may be supported with their upper part on the
edge of an opening in the housing.

Further advantages and features of the invention will
become apparent from the attached drawings, in which
an advantageous embodiment of the invention has been
shown by way of example and which shall be described
followingly.

In the drawings:

EIG. 1 is a sectional side view of the apparatus in
which only those parts are shown which are essential for
the invention,

FIG. 2 is a sectional part view of FIG. 1 showing a
detail in an enlarged scale,

FIG. 3 is a sectional part view along line 3—3 in FIG.
1 showing a detail only, the other parts having been
omitted for clarity, and

‘FIG. 4 is a sectional part side view of an element which
with respect to FIG. 1 has been changed illustrating an-
other embodiment.

The appaartus comprises a flat housing 1 with a feed
sl_ot 3 for the original and the negative layer carrier pro-
v1defi for example at the lower end of the front wall 2.
Behind the front wall 2 the exposure. device is disposed,
comprising a cylinder 5 surrounding a light source 4, and
one or more endless feed belts 6 guided over rollers 7,8
and 9 and slung around the cylinder 5.

A guide path 9 leading from the slot 3 to the roller 8.
is guiding the original and the negative layer carrier into
the nip between the roller 8 and the c¢ylinder 5. An outlet
slot 11 for the negative and the positive layer carrier is
provided in the rear wall of the housing.

In front of the outlet slot within the housing the de-
veloping device is disposed which in accordance with the
illustrated embodiment is of the diffusion developing type
and comprises a bath container 12, a pair of transporting
and squeezing rollers 13 and a pair of guiding and trans-
porting rollers 14, The bath container 12 is covered by
a supply container for developing liquid. The bottom of
this container forming the upper guide surface through the
bath at the same time.
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The layer carriers are separately guided through the
developing bath for example by a guide surface 16. This
guide surface may be perforated. Preferably this guide
surface extends from the inlet side slanting down into
the developing bath and within this a distance substantiaily
parallel to the liquid level while its end is slantingly di-
rected upwardly to the liquid level. The guide surface
16 extends through the pair of guiding and transporting
rollers 14 by providing the guide surface 16 for example
with an opening 17 in the middle, in which the pair of
roliers 14 are engaging each other. The rollers of this
pair of rollers are driven. However it is also possible to
subdivide the guide surface 16 in the zone of the pair of
transporting rollers 14 and to guide the different ribs of
this guide surface through circumferential grooves of the
transporting rollers.

A guide surface 18 extends between the pair of guid-
ing and transporting rollers 14 and the exposure device
which for example is an extension of the upwardly di-
rected inlet side of the bath container 12, defining the
lower part of the guide path for the negative layer carrier.
Onto this guide surface the original and the negative layer
carrier coming from the exposure device are advanced,
the negative layer carrier lying directly on the guide sur-
face while the original is lying on top of it.

It is to be noted that the drive elements are not shown
in the drawing. The driven, or respectively the rotating
parts 7, 8, 9, 37, 38, 14 and 13 may for example be
rotatably supported by the side wails of the housing lying
parallel in the plane of FIG. 1, or they may be rotatably
supported at least on one side in an intermediate wall ac-
cording to FIG. 3 in which this wall is denominated with
46. By this intermediate wall a space 48 is formed be-
tween this wall and the side wall 47 of the housing within
which drive means and especially gearing or drive trans-
mission means may be arranged such as gears or endless
helical springs and corresponding pulleys. It is also, pos-
sible to arrange terminals for the main feed lines and if
required a drive motor at 49 within the housing shown
in FIG: 1 in which for example the drive shaft of the motor
may extend into the space 48 and carry on its end drive
means such as a gear or a pulley from which the drive
connections are derived to the driven parts.

A separating roller 19 is provided for separating the
original, the one shaft end of the roller being connected
with a drive motor 28 driving the separating roiler in such
2 direction that the circumferential surface of the roller
facing the guide surface 18 is moving in a direction to-
wards the exposure device. The separating roller is for
example rotatably supported by two pivoting levers 22
pivotally connected at 21 with the walls of the housing or
the intermediate walls.  These pivoting levers also carry
the electric motor 20. The arrangement is such that the
separating roller 19 upon pivoting the levers 22 is mov-
able substantially vertically towards the guide surface 18.

The position of rest, when the roller is lifted is shown
in FIG. 1 in full lines. The pivoting levers 22 are pulled
into this position by a spring 23. The uppermost posi-
tion of the pivoting levers is determined by an abutment
24 provided within housing 1.

Within the range above the separating roller 19 an out-
let opening 26 for the original is arranged in the top
wall 25 of the housing. Below this outlet opening an
actuating lever 27 is connected with the bearing arrange-
ment for the separating roller 19 serving at the same time
as a guide surface on which the original is guided through
the outlet opening 26. The arrangement is such that, if

the Jever 27 is to be actuated from the front side of the.

apparatus, it is possible to press the lever down with the
bent tips of the fingers, by means of this the original will
automaticaily move into the open hand of the operating
person. }

In this the separating proceeding may be watched
through the opening 26 so that the amount of pressure
exerted, and particularly the time when the pressure is
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applied may be chosen. The surface of the roller 19 is
preferably resilient and if required somewhat roughened.
Practice has shown however that also & smooth surface
is functional to full satisfaction. v

The electric motor may for example be actuated in de-
pendence of the movement of the pivoting levers 22 by
providing for example a limit switch on the abutment 24,
said limit switch opening or closing the circuit for the
electric motor Z9. i

This for example is achieved by flexible leads 56 with
a switch arranged on the abutment 55. The actuating
element . of the switch extends beyond the abutment sur-
face of the abutment 24 and may be actuated by the pivot-
ing lever 22. The arrangement is such that the motor
will be .switched-on when the pivoting lever is moved
against the tension of the spring 23 towards the guide
surface 18, but will be switched-off when the pivoting lever
22 is pulled against. the abutment 24. The other ele-
ments of the energizing circuit for the electric motor 26
have not been illustrated and are for example arrangeé
within the space 48.

The separating position of the roller 19 has been shown
in dashed lines in FIG. 1. It is to be understood, that
the roller 18 may be moved to any position adjacent the
guide surface 18, or may be urged in contact with it with
a certain pressuie. It is to be noted however that acs
cording to a special embodiment a direct engagement be-
tween the guide surface 18 and the separating roller 1%
may be prevented by limiting the pivoting movement of
the levers 22 in such a way that there will aiways remain
a spaced distance between the roller 19 and the guide
surface 18 which is smaller than the thinfest negative layer
carrier being used. )

FIGS. 1 and 3 show an abutment 55 below the pivot-
ing levers 22 in dashed lines. This abutment may for
example be connected with the intermediate wall 46 in
the same way as the upper abutment 24.

FIG: 3 shows a plan view of the arrangement of the
separating roller. The pivoting levers 22 and 22’ are
pivotally connected with the intermediate wall 46 and for
example with one of the outer side walls 4% of the housing.
Each of these walls are provided with bearing bushings
56, 50’ through which a pivot pin extends. At the out-
side the pivot pins may have enlarged heads, or for ex-
ample may also be provided with a nut for holding them
in the bushings 50, 5¢’. If a pivot pin 51" is journalled
in the outer side wall of the housing the bearing is prefer-
ably covered on the outside.

The manual operation facilitates the adaptation to- the
encountered conditions, while at the same time the sep-
arating proceeding may be watched so that an extremely
exact adaptation is possible. According to an advan-
tageous embodiment the separating device may be actuated
through an opening of the housing through which the
original is dispensed. In this the arrangement of theé
actuating lever is preferably so that it may serve as a guide
surface for the separated original, and that the original
is guided into the hand of the operating person who
is actuating the lever.

Behind the separating roller 19 the guide stttface
18 is covered by a guide surface 28 thus forming a chan-
nel for feeding the negative layer carrier into the devel-
oping device. = A stop 33 in the form of a turn-stile
extends with its arms 29, 30, 31 and 32 into the chan-
nel. This turn-stile 33 is rotated through a certain angle
upon each passage of a negative layer carrier, the ar-
rangement being so that one arm of the turn-stile will
always be in the stop position after the negative layer
carrier has passed.

Behind the separating device for example an advance
roller 54 is provided driven in the direction marked by
the arrow at the side of it, said -advance roller baving
an elastic surface and being spacedly disposed from the
guide. surface in such a way that a layer carrier lying
on the guide surface and being stopped by one of the arms
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of turn-stile 33 is not injured. As soon as the levers are
relieved the friction is sufficient to transport the layer car-
rier to the pair of transporting rollers 14.

The turn-stile 33 cooperates via gears 34, 35 having
a gear ratio of reduction with an endless band conveyor
36 serving as a feed magazine for the positive layer
carriers. The conveying belt 36 is for example guided
over two end rollers 37, 38 either of which may be driven.
The belt of the belt conveyor is furthermore provided with
means for separately and singly holding positive layer
carriers. These holding means are formed by notches 39
arranged on the outside of the band. Above the con-
veying belt an opening 49 is provided in the top wall 25
of the housing 1. Through this opening positive layer
carriers are placed in an upright position on the con-
venying belt in such a way that the lower edges of each
sheet engages one of the notches so that the lower edges
are separated. The upper ends of the positive layer car-
riers are contacting each other and are for example sup-
ported by the rear edge 41 of the opening 48.

The notches 39 may have a considerable depth to as-
sure that the positive layer carriers are always kept in
their respective notch even if there are left relatively few
sheets only so that they then will be in a slanting posi-
tion. ’

The distance between the notches 39 is so that due to
the gearing ratio of the gears 34, 35 each angular move-
ment of the turn-stile will cause one notch to be turned
around the end roller 37 so far that the positive layer
carrier engaging this notch may drop into a guide path
between the extension of the guide surface 16 extending
beyond the guiding and transporting rollers 14 and an
additional guide surface 42. The arrangement is such
that the negative and the positive layer carrier are pass-
ing the pair of guiding and transporting rollers together.

The belt conveyor 3% may be driven by a separate
motor which for example may be arranged within the
space 48. Suitably however the belt conveyor is driven
by a central motor moving in the direction of the ar-
row. This motor may for example be arranged at 49 in
FIG. 1, or at 53 in FIG. 3. The rate of advance of the
conveying belt being such that the layer carriers are fed
according to the normal operating cycle of the apparatus,
or the introduction of the positive or respectively the
negative layer carrier.

FIG. 2 shows the special construction of the turn
stile 33 with its four arms 29, 3¢, 31 and 32. As like-
wise shown in FIG. 1 only the arm 30 has been shown
completely. It will be noted that this arm 3@, like all
the others, carries at its end a pivoting lever 43, pivoting
in one direction only, This pivoting lever 43 is connected
with the end of the arm by a hinge 44. The arrangement
is such that this lever will also be in a stretched position
‘when the arm is in a horizontal position. This for ex-
ample may be achieved by making the part 45 of the lever
43 contacting the arm a little heavier than the other part
which is forming an extension of the arm. The provision
of the pivoting lever is in the illustrated embodiment of
importance, as upon rotating the turn stile each sub-
sequent arm will move into the guide path of the negative
layer carrier already, while the latter is still passing it.
Thereby the pivoting lever 43 is tilted by the contacting
pressure with the megative layer carrier which is moved
by the pair of guiding and transporting rollers into the
developing device. After the negative layer carrier has
passed the turn-stile the pivoting lever 43 will auto-
matically drop into its extended position thus blocking
the guide channel for the negative layer carrier com-
pletely.

Instead of the described differing weights of the lever
parts it is also possible to provide a weak spring in
the hinge 44.

The apparatus is characterized by a very flat form,
the magazine opening 40 for the positive layer carriers
being arranged at the upper side behind the outlet open-
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ing 26 for the original so that it may easily be observed
whether sufficient positive layer carriers are stored in the
magazine.

The embodiment according to FIG. 4 shows that the
middle part of the guide element, which is denominated
with 18 in FIG. 1, is substituted by a belt conveyor 58.
FIG. 4 shows the left end of the guide element 18 in
accordance with FIG. 1, while in FIG. 4 the right end
of this guide element is formed by a bridge 59 extending
between the exposure cylinder 5 and the belt conveyor 58.

The conveying belt is guided over two end rollers 60,
61 one of which is driven. Preferably the conveying belt
58 is perforated. Below the lead side of the conveying
belt a box 62 is arranged which is open towards the lead-
ing side of the bolt, this opening being disposed between
the end rollers 69, 61 and the longitudinal side borders
below the side edges of the belt. The borders defining
the opening may for example be provided with resilient
sealing means on which the conveying belt will slide. The
box 62 communicates with a vacuum source 64, for ex-
ample a pump, via'a duct which leads from the side of
the box out of the conveying belt. The vacuum source
may be arranged in the space 48 and may be driven for
example by an endless helical spring from the central
drive motor.

The vacuum acting on the conveying belt provides a
reliable guide of the lower layer carrier on the conveying
belt in the zone of the separating roller marked by the
arrow 65. In addition this embodiment has the advan-
tage that the conveying belt is advancing the layer car-
rier to the abutment of the turn stile 33 and beyond this
until it reaches the pair of rollers 14. In this embodi-
ment the transporting roller 54 is not required.

It is to be noted that single features and subcombina-
tions are of advantage and may be used without reference
to other features and subcombinations. Furthermore
changes of details are possible without departing from the
scope of the invention. The invention is not restricted
to the illustrated and described embodiment.

What I claim is:

1. In an apparatus for producing copies, guide means,
means for moving a first and a second sheet in super-
imposed position on said guide means, sheet separating
means mounted adjacent to said guide means and com-
prising a separating element, support means for said sep-
arating element, means movably mounting said support
means in relation to said guide means, manually operable
means connected with said support means for effecting
movement of said support means to selectively bring said
separating element into and out of engagement with said
first sheet, housing means in which said guide means is
disposed, said support means comprising at least one lever,
means pivotally connecting said lever with said housing
means, stop means mounted on said housing means and
projecting into the path of pivotal movement of said
lever to limit the movement of said lever in the direc-
tion away from said guide means, and spring means con-
necting said lever with said housing means so as to bias
said lever towards engagement with said stop means.

2. The apparatus as set forth in claim 1, including an
electric drive motor mounted on said lever and adapted
to rotate said separating element in such a direction that
the part of its circumference adjacent said guide means
moves in the direction opposite to the direction of move-
‘ment of said sheets on said guide means, a limit switch
associated with said stop means, and flexible conductor
means connecting said limit switch in the electric cir-
cuit of said drive motor so as to stop said drive motor
when said lever engages said limit switch.

3. The apparatus as set forth in claim 1, including
abutment means mounted in said housing means in the
path of movement of said lever to limit the movement
of said separating element in the direction toward said
guide means in such a way as to prevent said separating
roller from engaging said guide means.
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4. The apparatus as set forth in claim 1, in which said References Cited in the file of this patent
guide means includes an endless conveyor belt which is P
perforated, and a suction box mounted in said housing UNITED STATES PATENTS
means in contact with said conveyor belt to exert suc- 2,371,925 Schade ——___  Mar. 20, 1945
tion action upon said sheets through said perforations. 5 1o 732’778 Limber —e1—~ """""""" 7 n 31’ 1956

5. The apperatus as set forth in claim 1, in which said ’7 ’ 8L~ mwm oo an. 3%,
manually operable means includes auxiliary guide means 2,766,044 Schul.ze ————————————————— Oct..9, 1956
for said first sheet after its separation from said second 2,903,954  Schwienbacher —————oo—- Sept. 15, 1959
sheet, said auxiliary guide means extending towards an 2,925,025 CONDET - m Feb. 16, 1960
opening in said housing means through -which said 14 2,965,374 Streeter w oo Dec. 20, 1960

manually operable means is accessible.



