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4 Claims.

The present invention relates to a machine
for separating maculate parts of sheet paper
from immaculate parts thereof. This separation
has been done until now as a rule by hand.

An important feature of the invention resides
in the provision of automatic means for convey-
ing the goods to be egamined from a source of
supply over an inspection field to a place of de-
posit and of motor driven means controlled by
the attendant for removing the maculate sheets.

Another important feature of the invention
resides in the provision of independent means
for controlling the speed of presenting the single
sheets from the source of supply to the automatic
conveying means.

Several other features of the invention, con-
structions and combinations of parts will be ap-
parent from the following- description. and the
annexed drawings, which show a preferred em-
bodiment of the new machine.

In the drawings Fig. 1 is a side elevation of a
machine constructed in accordance with my in-
vention. ’

Fig. 2 is a plan of the machine shown in Fig. 1.

Fig. 3 is a side elevation of the separating
means on a larger scale partly in longitudinal
section, showing also a diagram of the electric
controlling means. '

Fig. 4 is a side elevation of the inspection fleld,
and . ’

Fig. 5 is a plan view of the parts shown in
Fig. 4. :

Fig. 6 is an elevation and

Fig. 7 a plan view of the principal parts of
the motor drive and of the air supplying means
of the machine. N

Fig. 8 is a perspective view of the drum and of
the upper pipe for the compressed air,

Figs. 9 to 14 show tracings of the circuits in
different phases of the operation.

The machine comprises the following principal
parts: means such as 10, 9 for stacking the sheets
to be examined and for delivering them one
by one to an inspection field, an inspection field
20 for the examination of the delivered single
sheets, and means, such as the rotary drum 30
and cooperating air blowing nozzles for sepa-
rating immaculate sheets from the maculate
sheets. The means for stacking the paper sheets
and for feeding the. single sheets of the stack

-may be of a common construction and need no
detailed description. For an understanding it
will be sufficient to say that the feeding is ef-
fected by suction. The electromotor 8, see Figs.
6 and 1, drives the ventilator 7, which creates the

(CL 214—11)

vacuum. A swinging mouth 9 connected by pipes
or hoses to the ventilator lifts the upper sheet of
the stack 10 every time and introduces it be-
tween the feeding roll 5 and the cooperating roll
6 pivoted on the axis 4. Sheet lifting means are
well known to those familiar with the art, but for
the sake of clearness the U.S. Patent Letters No.
1,468,754 of Walter H. Smith and the German
Patent Letters. No. 519,141 .of Walter Rockstroh
are referred to. :

The sheet fed by the rolls 5, 6 comes on the
endless transparent band 22 running over the
rolls 23, see Figs. 4 and 5. Endless guide-threads
25 moving over rolls 26 keep the sheet down on
the band 22- Underneath the upper part of the
band 22 there are arranged one or several sources
of light which is shining through the band and
the paper thereon and enables the observer to
distinguish the immaculate sheets from the mac-
ulate ones. ' )

The extent of the transparent part of the
band may be limited by nontransparent covers.

To this end there is provided a nontransparent

cover 16 one end of which is fastened to a mov-
able alidade 27 and the other end of which' is fas-

tened to a roll 18. A spring 17 tends to turn.

the roll 18 and to tension the cover 16. - The posi-
tion of the alidade 27 may be adjusted in the
direction of feed by means of the hand wheel 19
and the shaft 29 journaled to move with the ali-
dade. The toothed wheels 14 keyed to the shaft
29 mesh with the toothed bars 28 fastened to the
machine-frame, A second nontransparent cover
16’ is connected at one end to the alidade by
chains or the like and at the other end to the
roll 18’ provided with the spring 17’ which tends
to turn the roll 18’ and to tension the cover 16’.
The attention of the observer is thus concentrated
to 2 limited surface, while the purpose of the
adjustment of the alidade will be discussed later
on,

The sheet leaving the transparent band 22 is
at first taken hold of by the roll 78 and the end-
less belts 38 running over the rolls 39, and then
by the latter belts and the drum 30, see Fig. 3.
The sheet passing the contact line between the
belts 38 -and the drum 30 enters into the tri-
angular room 37 confined between the drum 30,
the belts 38, and the upper part of the belts 36
running over the rolls 40. Now means are pro-
vided to lead the sheet through the room 37 in
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the straight line of feed and to bring it by means .

of the endless.belts 51 and 53 running over the
rolls 52 or 54 respectively upon the pile 50, which
is th_e pile of the immaculate sheets; or to divert
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the sheet in the said trangular room out of its
straight feed line downward and to bring it by
means of the belts 36 and the endless belts 41
running over the rolls 42 upon the pile 60, which

is the pile of maculate sheets.
I will now describe these diverting means which

" are an essential feature of my ‘invention. The
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drum designated as a whole by the numeral 30
does not form a continuous cylinder. Moreover
it consists of a plurality of sheaves or discs 44
fastened apart from each other on the shaft 43
to form gaps between them, see Fig. 8. A series
of air blowing nozzles 46 engages between the
belts 38 and is directed against the circumference
of the sheaves, while a second series of nozzles
45 project into the gaps  between the sheaves

and blow jets of air in a direction away from the’

said circumference against the belts 38. Nor-
mally the nozzles 45 are in operation to keep the
sheet in contact with the belts 38 so that the
sheet may travel the straight way to the pile 50.
But whenever the attendant detects a maculate
sheet he is able to stop the air supply to the lower
nozzles 45 and to bring the upper nozzles 46 into
operation in order to push the sheet -down so
that it is seized by the belts 36 and the drum
30 and then by the belts 41 to be deposited on
the pile 60. The nozzles 45 are branched off from
the pipe 34 and the nozzles 46 are branched off
from the pipe 35. The air is compressed 'in the
ventilator 32 driven by the electromotor 31 and
is led by the conduit 32’ to the pipes 34, 35. By
means of the valve 33 fastened to the axis 97 the
air can be controlled to flow 1nto the pipe 34 or
into the pipe 35.

The movement of the valve 33 is effected by
electrical means. To the' axis 97 is keyed the
toothed segment 74 meshing with the like seg-
ment 74’ of the lever 72 pivoted on the shaft 73.
The lever 72 is connected to the armature 71 of
the electromagnet 70 which can be excited by
the strong current IV or V. The circuit of the
current IV is closed by the relay 76 and that of
the current V by the relay 81.

The relay 76 is opzrated by the electromagnet
75 excited by the currents of the circuifs I and II.
The circuit I is controlled by the hand-operated
interrupter 21, while the circuit II is controlied
by the interrupter 77 in contact with the metallic
roller 78 when there is no sheet thereunder.
The electromagnet 75 is therefore not excited and
the relay 76 is closed only when both circuits I
and II are interrupted. Every sheet interrupts
the contact between the parts 77, 78, but the elec-
tromagnet 75 is deenergized only when the in-
terrupter 21 is switched out too. This is done
by the attendent whenever he observes a maculate
sheet. On the other hand even if the switch
21 has been prematurely operated by the at-
tendant, that is to-say when the passing sheet
has not -yet reached the sliding contact 77, the
electromagnet 75 is not deenergized.

The electromagnet 70, when energized by the
current IV, operates the valve 33 to allow the
compressed air to pass through the pipe 35 to
the nozzles 46 and to divert the maculate sheet
down into the room 37 so that the sheet is seized
by the belts 36. The lifted armature 71 of the
electromagnet 70 disconnects the contact 82 and
interrupts the circuit I even if the attendent is
premsturely switching in again the interrupter 21.

When the maculate sheet leaves the contacts
77, the elactromagnet 75 becomes again energized
and the relay 76 is opened. Notwithstanding the
electromagnet 70 does not cease {0 keep the valve
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33 open to the pipe 35 until the maculate sheet
has not fully disappeared from the room 37. To
this end there is provided a circuit V which is
parallel to the circuit. IV and is likewise adapted
to excite the electromagnet 70 when it is closed
by the relay 80. The latter is associated to the
electromagnet 81 energized by the current IIT
so long as the contact 79 is in immediate touch
with the drum 30. But as soon as the maculate
sheet enters undernzath this contact and the
latter interrupts the circuit ITI, the electromag-
net 81 remains deenergized and the relay 80 closes
the circuit V exciting the electromagnet 70, even
when the circuit IV is already interrupted by the
relay 76.

The drive of the drum 30 of the several con-
veyor belts, and of the swinging lifting device 9 for
presenting the single sheets from the stack 10
is derived from the electromotor 96. The elec-
tromotor transmits its rotation to the shaft 91
which drives by means of the belt 92 the drum 30.
The conveyor belts are driven by several gears
93 the movement of which is also derived from
the shaft 91. On the othsr hand the shaft 91
drives by means of a well known gear 94 allow-
ing an infinite variation of the speed the device
9. Such a gear is for instance shown and de-
scribed in the U. S, Patent Letters No. 1,396,168
of Heinrich Friedrich Danger, dated Nov. 8, 1921.
Thus the time of succession of the single sheets
on the transparent band 22 and their distance
from each other on the conveyors may be con-
trolled independently from the speed of the con-
veyors. The alidade 27 is so adjusted that the
distance between it and the contacts 77, 78 is
not greater than the length of onz sheet plus the
distance between two sheets. If the observer
detects a maculate sheet between the two covers
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16 and 16" he operates the interrupter 21 just

in the moment when the sheet has passed the
alidade 27. Now the maculate sheet is the next
which enters underneath the contaet 77, 78, it
thus operates the removing means and is then
removed.— As the maculate sheet has disap-
peared under the alidade 27 or immediately there-
after the front margin of the maculate sheet in-
terrupts the sliding contact 77, 78. The winding
75 is now not inducted and the relay 76 closes the
circuit IV for the actuation of the electromagnet
70 which operates the valve 33 so that the com-
pressed air blows from above. Simultaneously
the electromagnet 70 opens the interrupter 82.
All these operations are effected in the interval
of about one second. As the observer ceases to
operate the interrupter 21, the relay 76 remains
in the same position in a non-inducted condition
as both circuits of the winding 75 are interrupted,
the one by the interrupter 82 the other by the
sliding contact 77, 78. Thus the maculate sheet
is blown into the opening 37 by the upper noz-
zles of the compressed air and is removed be-
tween the drumi 30 and the belt-conveyor 36.
Before the rear margin of the sheet leaves the
sliding contact 77, 78, the front-margin is yet in-
terrupting the sliding contact 79, so that the re-
lay 80 closes the circuit V connected in paraliel
with the circuit IV. Therefore when the rear-
margin of the sheet leaves the sliding contact
77, 78 the circuit IT inducts the winding 75 and
the relay 76 interrupts the circuit IV of the elec-
tromagnet. But the interruption of the circuit
IV does not affect the magnet and the valve as
there flows a current in the parallel circuit V.
Only after the removed sheet has passed also
the sliding contact 79, the winding 81 is again
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inducted and the relay 80 interrupts the parallel
circuit V.. Now the electromagnet 70 is no more
inducted and the valve is removed and the in-
terrupter 82 is closed. The circuit I too is again
closed and all devices are ready for the next re-
moving process. The removed sheet is stacked
in the piling station 60.

~ Figs. 8 to 14 illustrate detailed tracings of the
circuits in different phases of operation of the

machine and contribute also to a better under-

standing of the invention. Fig.9 shows the trac-
ing of the circuits in the normal working while
immaculate sheets are passed therethrough. Fig.
10 shows the tracing of the circuits after the
circuit T has been interrupted by means of the
interrupter 21 operated by the attendant who
detected a maculated sheet; the magnet 75 in-
fluenced by the circuits I and II is yet inducted
by the latter circuit so that no further change
in the tracing is to be seen; in the next moment
the sheet 99 has already interrupted the contact
77, 78. Until this moment the attendant had to
kzep the interrupter 21 in the interrupted posi-
tion. Both circuits I and II being interrupted
no current flows through the magnet 75. This
causes the circuit IV to become closed, the mag-

net 70 to be inducted, the valve 33 to be turned

and the contact 82 to be opened. The attendant
may now release the interrupter 21 as the cir-
cuit I remains interrupted. " According to Fig.
12 the passing sheet interrupts the contact 79,
whereupon the circuit III is interrupted, no cur-
rent flows through the magnet 81, and the circuit
vV is closed, which has the same effect as the
previously closed circuit IV. According to Fig.
13 the sheet has passed the contact 77, 78. The
circuit II is closed, the magnet 75 is inducted
and the circuit IV is interrupted. But the mag-
net 70 remains inducted by the circuit V. Ac-
cording to Fig. 14 the sheet has also passed the
contact 79, the circuit III is closed, the magnet
81 is.inducted, and the circuit V is interrupted.
Therefore no circuit flows through the magnet
70, the valve is moved back, and the current 1 is
finally closed by the contact 82 the tracing being
now the same as shown in Fig. 9. :

The machine operates as follows: the sheets
to be sorted are stacked on the piling station 10.
The suction-device 9 takes one sheet after the
other from the stack and delivers it to the inspec-
tion-band 22. There the sheets are examined by
the observer. The sheet held to be immaculate
is allowed to pass. It is conveyed to the drum.
Tn the room 37 it is held against the belts 38
by the compressed air blowing from. below. It is
then conveyed to the piling station 50. If the
observer detects a maculate sheet he needs only
to operate the interrupter 21 after the sheet has
passed under the alidade 27. .

Tt will be understood that the invention is not
limited to the exact embodiment herein illustrated
and described. Many modifications and ghanges
can be made by persons skilled in the art with-
out d=parting from the spirit of the invention.

The arrangement may be also made in such a
manner that the maculate sheets are stacked on
the piling station 50 and the immaculate sheets
on the piling station 60 are turned upside down
so that they—if there is necessary an examina-
tion of both sides of the sheets—may be removed
from the piling station 60 and stacked again in

the feeding station 10 for examination of their -

other side without the necessity of ~\turning the

total stack. \
For the examination of both sides of the sheets

3

there may be also combined two machines con-
structed in accordance with my invention with
the modification that the second machine has
no feeding apparatus 9 and joins the belt-con-
veyors 36 and 4r. )

All such and other modifications and changes
are considered to be within the spirit of the
invention.

What I claim is:

1. A machine for separating maculate parts
of paper sheet from' immaculate parts thereof,
comprising in combination an inspection field,
a source of supply, a place of deposit, motor driv-
en means for conveying the sheet from a
source of supply over the inspection field
to a place of deposit, motor driven means for
removing parts of the sheet out of the
conveying path, and means controlled by the
attendant for operating the removing means,
these controlling means consisting of an electro-
magnet connected to the means operating the re-
moving means, an electric relay for closing the
current of the electromagnet and bringing the
removing means in operative position, two wind-
ings on the relay, an interrupter in one of the
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windings operated by the attendant and an inter-

rupter in the second winding operated by the
conveyed sheet. :

2. A machine for separating maculate parts of
paper sheet from immaculate parts théreof, com-
prising in combination, an inspection field, a
source of supply, a place of deposit, motor driven
means for conveying the sheet from the source
of supply over the-inspection field to the place
of deposit, a rotary drum between the inspection
field and the place of deposit composed of sheaves
over which the sheet is conveyed, fixed nozzles
above the sheaves and the ‘conveyed sheet, fixed
nozzles between the sheaves and underneath the
conveyed sheet, a source of compressed air, and
means controlled by the atternidant to direct the
compressed aif to the upper or to the lower
nozzles.

3. A machine for separating maculate parts of
paper sheet from immaculate parts thereof, com-
prising in combination, an inspection field, a
source of supply, a place of deposit, motor driven
means for conveying the sheet from a source of
supply over the inspection field to a place . of
deposit, motor driven means for removing parts
of the sheet out of the conveying path, and means
controlled by the attendant for operating the
removing means, these controlling means con-
sisting of an electromagnet connected to the
means operating the removing means, an electric
relay for closing the current of the electromag-
net and bringing the removing means in operative
position, two windings on the relay, an inter-
rupter in one of the windings operated by the
attendant, an interrupter in the second winding
operated by the conveyed sheet, and a further
interrupter in the first winding operated by the
operative electromagnet while in removing
position.

4. A machine for separating maculate parts of
paper sheet from immaculate parts thereof, com-
prising in combination, motor driven means for
automatically conveying the sheet from a source
of supply to a place of deposit, motor driven
means for removing parts of the sheet out of the
conveying path, and means controlled by the at-
tendant for operating the removing means, these
controlling means consisting of an electromagnet
operatively connected to the said removing

means, an electric relay for closing the current
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of the electromagnet and bringing the removing
means in operative position, two windings on
the relay, an interrupter in one of the windings
operated by the attendant, an interrupter in the
second winding operated by the shest while in
the conveying path, a third interrupter in the
first winding operated by the operative electro-
magnet while in removing position, and a further

1,057,360

interrupter operated by the part of the sheef re-
moved out of the conveying path, and a second
electric relay associated to the last named inter-
rupter for maintaining the closed current of the
electromagnet and the operative position of the
removing means, when the first relay interrupts
the current of the electromagnet.
ARTHUR GAYLER.
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