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ABSTRACT OF THE DISCLOSURE 
The invention resides in a device in which a switching 

device has a ?rst switching position energizing drive 
means for lifting the stack of sheets, a second switching 
position energizing the drive means for lowering the stack 
and a third position constituting an off or rest position 
disconnecting the drive means and in which detecting 
means controlled by the stack reaching a predetermined 
upper position or lower position move the switching 
device from the ?rst position and the second position 
respectively, to the off position. 

The present invention relates to a device for supervis 
ing the up and down movement of a stack carrier of a 
sheet processing machine, and more particularly, to a 
switching device for limiting the stack lifting and lower 
ing means to selected limit positions of the stack in either 
direction of movement of said means. 
There are known switching devices to control the 

lifting of the sheet stack. Such devices include a limit 
switch which is opened by engagement with the top of 
the stack when the same is in a selected upper level 
position and thereby stops further lifting of the stack. 
Switching devices of this kind serve to prevent an over 
running of the sheet separating device, the sheet convey 
ing devices and similar accessories to prevent damage to 
these rather generally expensive and delicate devicessThe 
danger of damage to the devices, is particularly great 
when the top surface of the stack is more uneven than 
usual and as a result is not engaged by a level probe 
usually provided to stop further lifting of the stack when 
the same reaches the level for which the probe is set. 

Stack level control means of the kind hereinbefore 
referred to as now known, do not control the lowering 
movement of the sheet carrier and it is up to the service 
personnel to control and stop the downward movement 
of the stack carrier before the same strikes the floor. 
There are also known stack level control devices 

which automatically check the downward movement of 
the stack carrier. Such control devices must be provided 
in addition to the afore referred to devices for controlling 
the upward movement of the stack. Obviously, the need 
for such further control devices increases the total cost 
of manufacturing and servicing the machine. 

It is a broad object of the invention to provide a novel 
and improved supervisory ‘device of the general kind 
above referred to in which the stack movement in both 
directions is supervised by a single switching means there 
by correspondingly simplifying the machine and reduc 
ing the total costs thereof. 
The afore pointed-out objects, features and advantages 

and other objects, features and advantages which will 
be hereinafter pointed out, are obtained by providing 
a multiple position switch which has a ?rst position in 
which a reversible motor coupled to the stack carrier is 
connected for lifting the stack, a second position in which 
the motor is connected for lowering the stack and a third 
or OFF position in which the motor is disconnected. The 
switch has an upper level control arm which switches the 
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switch from the ?rst position to the OFF position when' 
the top of the stack reaches a predetermined upper level 
and a lower level control arm which switches the switch 
from the second position to the OFF position when the 
top of the stack reaches a predetermined lower level. 
The lower level control arm is preferably coupled to 
transmission means connecting the motor to the stack 
carrier and is actuated when a selected moving part of 
the transmission means reaches a position which is 
indicative of the stack having reached its predetermined 
lower level position. 

In the accompanying drawing several embodiments of 
the invention are shown by way of illustration and not 
by way of limitation. 

FIG. 1 is an elevational diagrammatic view of a su 
pervisory device according to the invention, the stack 
being shown close to its lower level position; 
FIG. 2 is a diagrammatic elevational view of the su 

pervisory device showing the same with the stack close to 
its upper level position; 
FIG. 3 is a left hand side view of FIG. 2; and 
FIG. 4 is an elevational diagrammatic view of the su 

pervisory device including the circuitry therefor, the stack 
being shown close to its upper level position. 

Referring now to the ?gures in detail, the device as 
exempli?ed in FIG. 1 comprises a stack carrier 3 sup 
ported by transmission means shown as chains or ropes 1 
and 2. Carrier 3 supports a table 4 which, in turn, sup 
ports a sheet stack 5. The sheets are aligned or registered 
against guide edges 6. One or several devices 32 for 
separating and conveying the sheets are provided above 
the stack in a conventional manner. The entire stack 
assembly is guided by rollers 7 engaging a bracket 3a 
on the carrier. An adjustable set screw 8 the function of 
which will be more fully explained hereinafter may be 
provided on carrier 3. 
The stack assembly as hereinbefore described should 

be visualized as being conventional and does not con 
stitute part of the invention as such. 
The supervision or control of the stack movements is 

effected by a multiple switching device 13 and a switch 
ing device 35. Switching device 13 comprises a control 
shaft 9 mounting an actuating means such as a handle 
10 for turning the shaft. The shaft further mounts keyed 
thereto an arm 11a (see FIG. 3) supporting a roller 11, 
the arm and the roller constituting a limit switch for 
controlling the upper level position of the stack. The 
shaft also mounts a switch arm 12 engageable with 
switch contacts 14 and 15. These switch contacts should 
be visualized as being connected via conductors 16, 17 
and 18 to a reversible drive motor 30 coupled to chains 
1 and 2 via a shaft 38 and gears 39 for lifting and 
lowering the stack assembly and to a power main (not 
shown). The shaft 9 has also keyed thereto an arm 19 
which is secured to one end of chain 2 of the transmis 
sion means, the chain being ?rst guided downwardly, 
then upwardly about a pulley 37, then about one of gears 
39 on motor shaft 38 and ?nally secured to bracket 3a 
of carrier 3. Chain 1 is secured on one end to bracket 
3a and guided about the other gear 39, the other end 
of the chain hanging freely down as clearly shown. 
A toggle spring 22 is secured at one end to a station 

ary part of the machine and at the other end to arm 12. 
This spring is so biased that it tends to turn switch arm 
12 and also switch arm 11a into the horizontal position. 
As is clearly shown in this position the switch arm is 
out of engagement with either switch contact 14 and 15. 
This horizontal position constitutes the OFF position of 
switching device 13. 

Placement of arm 12 in engagement with switch con~ 
tact 14 energizes the drive motor for lowering the stack 
assembly, placement of the switch arm in engagement 
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with switch contact 15 energizes the motor for lifting the 
stack assembly and placement of the switch arm in the 
OFF position disconnects the motor. The required switch 
ing operations are effected by switching device 13. 
Switching devices capable of effecting the required 
switching operations are conventional and readily avail 
able in the market. They do not constitute part of the 

invention. 
As is shown in FIGS. 2, 3, and 4, shaft 9 further has 

keyed thereto a control arm 20 engageable with set 
screw 8 for switching the switching device to the OFF 
position when carrier 3 is lifted to a selected level as 
will be more fully described hereinafter. The device as 
hereinbefore described, operates as follows: 

Let it be assumed that switch arm 12 is placed in the 
DOWN position as is shown in FIG. 1. The motor will 
then lower the stack assembly until it reaches a selec 
ted lower level position. In such position, the pull of 
chain 2 due to the downward movement of carrier 3 
forces switch arm 12 out of its DOWN position via arm 
19 and shaft 9 thereby causing toggle spring 22 to snap 
the switch arm into the OFF position thus causing the 
motor to stop. 

In other words, chain portion 2 is so located and 
dimensioned that it will occupy a position causing stop 
page of the motor when the stack assembly reaches the 
selected lower level position. 

Similarly, placement of switch arm 12 in the UP posi 
tion as is shown in FIG. 2 energizes the motor for lifting 
of the stack. When the top surface of the stack reaches 
a selected level it engages the limit switch 11, 11:: turn 
ing arm 11a and thus shaft 9 in clockwise direction 
thereby snapping the switch arm 12 from the UP posi 
tion to the OFF position via shaft 9 so that the motor 
is stopped. 

Control of the upward movement of the stack assem 
bly by means of arm 20 is used when stack carrier 3 or 
table 4 is to be lifted for some operational reasons with 
out a stack 5 placed thereon. As is evident, engagement 
of arm 20 with set screw 8 will snap switch arm 12 
from the UP position to the OFF position via shaft 9. 
The set screw 8 which can, of course, also be mounted 

on arm 20, permits a convenient adjustment of the level 
or the moment of time at which the upward movement 
of carrier 3 is stopped. 
Turning now to FIG. 4, this 

for controlling the sheet feeder. 
As shown, a third switch contact 28 is engaged by 

switch arm 12 in the OFF position thereof. Switch con 
tact 28 is connected via a conductor 29 to one terminal 
of motor 30 the other terminal of which is connected 
via the switching device 35 and a conductor 31 to the 
power main. Switching device 35 comprises a stationary 
contact 27 and a movable contact 26 slideably engage 
able with contact 27. Contact 26 is adjustably supported 
by an arm 25 which, in turn, is supported by a probe 24 
which continuously probes the top level of the stack by 
engaging the top sheet thereof. 

Let it again be assumed that switch arm 12 is set in 
the UP position as is shown. The stack assembly is now 
lifted as previously described until limit switch 11, 11a 
assisted by spring 22 switches the switch arm into the 
OFF position. In this position one terminal of motor 30 
is connected by switch contact 28 to the power main via 
conductors 17 and 29. The normal and conventional 
lifting speed of the stack matches the withdrawal speed 
of sheets. 

Let it now be assumed that the stack is depleted by 
withdrawal of sheets by means of separating and convey 
ing devices 32 faster than it is lifted. Probe 24 and with 
it arm 25 and contact 26, will follow the depletion of 
the stack. When the lag of the stack lifting is such that 
a stack level is reached at which switch contact 26 
engages switch contact 27 the energizing circuit for motor 
30 is completed via conductor 31 and the motor. The 
motor will now start thereby causing lifting of the stack 

?gure shows the circuitry 

UK 

10 

20 

40 

45 

50 

55 

65 

70 

75 

4 
until contacts 26 and 27 become disengaged. Accord 
ingly, the stack is lifted whenever such lifting is necessary 
to make up for withdrawal of sheets. In other words, 
switching device 13 when placed in the OFF position 
upon completion of a lifting or lowering ope-ration under 
the control of switch contacts 14 and 15 also controls 
intermittent or stepwise movements of the stack thereby 
eliminating the need for complex and expensive auxiliary 
power drives and simplifying the servicing of the ma 
chine. As a result, servicing of the machine and the costs 
thereof are correspondingly reduced. 
While the invention has been described in detail with 

respect to certain now preferred examples and embodi 
ments of the invention, it will be understood by those 
skilled in the art, after understanding the invention, that 
various changes and modifications may be made without 
departing from the spirit and scope of the invention, and 
it is intended, therefore to cover all such changes and 
modi?cations in the appended claims. 
What is claimed is: 
1. A device for limiting lifting and lowering of the sheet 

stack of a sheet processing machine, said device comprising 
in combination: 

(a) a stack lifting and lowering assembly including 
a carrier for supporting a stack of sheets, reversible 
electrically operated drive means, and a mechanical 
transmission means actuated by the drive means and 
connected to said carrier for lifting and lowering the 
same in accordance with the driving direction of said 
drive means; 

(b) multiple position limit switch means having a ?rst 
switching position connecting the drive means for 
lifting the carrier, a second position connecting the 
drive means for lowering the carrier and a third 
switching position constituting an OFF position; 

(c) a ?rst detecting means coacting with said limit 
switch means and engageable with the top surface of a 
stack supported by said carrier for control by the level 
of said surface, said detecting means in response to 
said level reaching a selected upper level position 
moving said switch means from the ?rst position to 
the OFF position; and 

(d) a second detecting means coacting with said limit 
switch means and said transmission means for control 
by the same, said transmission means in response to a 
position thereof indicative of a selected lower level of 
the top surface of the stack actuating said second de 
tecting means to move the switch means from the sec 
ond position to the OFF position. 

2. A device according to claim 1, wherein said limit 
switch means comprises a switch arm pivotal into any one 
of said three switching positions, said OFF position being 
lntermediate the ?rst and the second switching position, 
and toggle spring means engaging said switch arm and dis 
posed to bias the arm into the OFF position when the 
arm is moved out of the ?rst or second switching position. 

3. A device according to claim 1, wherein said ?rst de 
tecting means comprises a pivotally mounted probe coact 
mg with said limit switch means to switch the same, said 
probe engaging the top surface of the stack for pivoting 
by the same when the stack is being lifted, pivoting of the 
probe through an angle indicative of said selected upper 
level position of the top of the stack surface moving the 
switch means from the ?rst switching position to the 
OFF position. 

4. A device according to claim 1, wherein said mechani 
cal transmission means comprises a movable member con 
nected to said carrier, said second detecting means being 
connected to said movable member for switching the 
switch means from the second switching position to the 
OFF position when said movable member reaches a posi 
tion in which the stack is in said selected lower level 
position. 

5. A device according to claim 4, wherein said limit 
switch means comprises a rotatable shaft, a switch arm 



3,446,496 
5 

?xedly seated on said shaft for turning the switch arm into 
any one of said three switching positions by correspond 
ingly rotating the shaft, and an actuating arm secured 
to said shaft, said arm being further secured to said mov 
able member for turning the shaft and thus the switch 
arm into-‘the OFF position by movement of said member 
into the position in which the stack is in said selected lower 
level position. 

6. A device according to claim 1 and comprising an elec 
trically operated drive means for lifting the stack carrier, 
an energizing circuit for said drive means, a ?rst normally 

’ open switch included in said energizing circuit, said switch 
being closed by said limit switch means in the OFF posi 
tion thereof, a second normally open switch included in 
said energizing circuit, said second switch having a sta; 
tionary ‘switch contact and a movable switch contact, and 
a movable third detecting means supporting said movable 
switch contact, said third detecting means engaging the 
top surface of the stack for detecting the level of said 
surface during lifting of the stack and moving said movable 
switch contact into engagement with the stationary contact 
when said surface is below a predetermined level during 
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lifting of the stack thereby closing said second switch, 
simultaneous closing of said ?rst and said second switch 
energizing said drive means for lifting the stack carrier 
until the surface of the stack thereon is at said predeter 

~ mined vglevel whereupon said second switch is opened by 
disengagement of the movable switch contact from the sta 
tionary. contact. ' 

7. A device according to claim 6, wherein said movable 
switch contact is adjustable in reference to said third de 
tecting means to vary the position of the movable switch 
contact in reference to the stationary switch contact. 
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