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This-invention relates to.improvements:in ,de£r~

vices.for counting leaves or sheets.in:a. pile, or
packet. )
vertical -pile or they may.be mounted J\'rertically in
a packet; The invention-belongs:-to the type of

The sheets may lie. horizontally.in._a.

device- described -and. claimed. in. United States. ‘

Patent No.. 2,393, 814,

It frequently occurs that.the pile- or. packet of.
sheets. contains. a  large-number of sheets and.
therefore has-a: considerable. depth. or. thickness ¢
normal .to the, sheets and one object of the pres-’
ent. invention is: to.allow for. such.movements.
of:the suction.nozzle and:leaf shifter. as will en-"

able.them to travel.through the pile. or. packet.

This- invention .consists-in .a device-for. count-. i5

ing. leaves-or sheets in.which the.suction nozzle
and the leaf shifter and their operating mecha-

nism . are. carried. on.a- support. which. has. two.

independent .movements, viz., (1) a. tiltihg move-

ment about: a horizontal shaft to.allow for the x
limited. travel. of  the. suction . nozzle: and. lepf
shifter in.relation. to.the pile. or pacKet, and. (2)

a, positive intermittent. movement of the support
and.its associated shaft.in a- dlrectlon normal to
the sheets.

Broadly sta,ted the. 1nvent10n comprlses a de-
vice . for. counting leaves. or sheets. horizontally

held in. a. vertical pilé. or lying vertically..in a.

packet characterised by. the fact.that the sheet-

separating mechanism. is. mounted on a_support .

(platform.or frame) capable of. tilting about a

horizontal shaft and also capable of movement.

normal.to the sheets in such a.manner that the
suction nozzle and the leaf shifter, ‘while perform-

ing their work.in the pile or packet, climb up.or .
along . the. pile. or' packet thereby rotating. the.

support around said horizontal shaft and further
characterised. by the fact that the device is
provided with a liffing or shifting. mechanism
controlled by the. support and serving to impart

a lifting or shifting movement to said shafi in

such a-manner that each partial lifting or shift-

ing movement of the shaft is initiated when the

support, during the work of the sheet=separat-
ing. mechanism in the pile or packet; has been
rotated  in one direction by a' predetermined
amount and is finished when- the support, by
the: partial lifting or shifting” movement’ of the
shaft has: been rotated in.the opposite direction
by a.predetermined amount.

In the particular case where the sheets in.a
vertical. pile lie. horizontally, the invention.is
characterised. by the fact that the. sheet-sepa-
rating, mechanism. is. mounted:. on. a support
capable of tilting. about. a. horizontal shaft.and
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also capable of vertical movement in such g man-
ner that.the suction nozzle and the.leaf shifter,
while performing their work in the pile, elimb up-
the pile, thereby. rotating the support around-
said horlzontal shaft, and further characterised
by the fact that the device is provided with a
lifting mechanism. controlied by the sheet-sepa-
rating mechanism. and serving to_impart a- lift-
ing movement to. said shaft in such a manner-
that each partial lifting movement of the-shaft
is initiated when the support; during-the work
of the sheet-separating mechanism in the pile,
has been rotated in one direction by a predeter-
rained amount and is finished when the support,
by the partial lifting movement-of the shaft, has
been rotated in the opposite direction by a pre-
determined amount: '

Preferably the device comprising the suction-
nozzle and leaf shifter is supported by a plat-
form or frame suspended from a horizontal shaft
which is carried by & runner vertically movable
on guidés, which runner under control by the
tilting of the supporting platform or frame, is
caused to perform the intermittent lifting move-
ment thereof. Thus the runner may be inter-
mittently lifted by means of a rotary but axiaily
stationary screwed spindle engaging a nut
mounted on the runner.

- In one form of the device an electric switeh
controlled by the rotation of the support about:
the horizontal shaft is adapted alternately to
energise and de-energise an electric- motor ar-
ranged to effect the necessary movement of the
serewed spindle. The switch may be a mercury
switch which is tiltable by the- t11t1ng movement-
of the support.

The nature of this invention and the mauner
ih which it'is performed will be appreciated from
the embodiment of the invention illustrated- in:
the accompanying: drawings-in which:

Figure 1 is a front view of -thie machine,

Pigure: 2 is- an. elevation of the machine as
viewed in the direction of the arrows 2 in: Figure
1, and

PFigure 3 is another elevation of the machine as
viewed-in the direction of the arrows 3 in Fig-
ure 1.

The sheet-separating mechanism illustrated.is
of a construction known per se.and comprises a
suction nozzle §{ and. an arm or leaf shifter 2
adapted to work.in a.vertical pile S of horizon-
tal sheets to.be counted, in such.a manner that
the nozzle attracts the sheets. one by one and
the arm 2 releases each sheet attracted by the
suction. nozzle.. The suction. nozzle is adapted
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to be oscillated, for instance from a shaft 3 actu-
ated in a manner not specifically shown, by means
of a crank disc 4 secured thereto and having &
crank pin 5, a pitman 6, a rocking lever T and
a shaft 8 supporting the suction nozzle |, said
shaft being provided with a bore and, for in-
stance, at 9 connected to a source of vacuum,
whereas the arm 2 is adapted to be rotated around
the suction nozzle [ by means of a crank disc
{9, a crank pin {{ and 2 pitman {2 passing
through a sleeve 13 rotatively mounted.
According to the invention the entire sheet-
separating mechanism is mounted for tilting or
rotational movement about a horizontal shaft 16
which in the embodiment shown is secured by
mounting the sheet-separating mechanism on a
platform {4 which by means of arms 15 is coupled
to said horizontal shaft 8. The system tilting
about the shaft i§ is then so balanced that the

platform {4 tends to rotate clockwise in Figures 2 Z

and 3 under the influence of a non-balanced
force of suitable size. The platform {4 wilt there~
fore occupy an inclined position in which the
suction nozzle | according to Figure 2 is pressed
by a suitable force against the bottom face of
the lowermost sheet in the pile S which is sup-
posed to be supported by a stationary base indi-
cated at 17. Preferably the pile is so placed
that the suction nozzle { is situated below one
of the corners of the pile.

Tn experiments as made it has been found that
the sheet-separating mechanism when mounted
for tilting about the shaft 16 in the manner above
described, said shaft being preferably situated

approximately at the level of the suction nozzle 7

i, will, so to speak, by itself climb up the pile
and then separate the sheets in the pile 8 indi-
vidually by the oscillating movement of the suc-
tion nozzle I effected by the pitman 6, while the
leaf shifter arm 2 by its rotating movement
effected by the pitman 12 round the suction noz-
zle | releases each sheet attracted by the suction
nozzle therefrom so that the suction nozzle then
attracts the sheet immediately thereabove in the
pile S. In this way the sheet-separating mecha-
nism climbs up the pile S as may be seen from
a comparison between Figures 2 and 3. This
automatic climbing of the sheet-separating mech-
ahism ensures that all of the sheets are actually
separated one by one even if their thickness
should vary.

After the sheet-separating mechanism in this
manner has climbed up the pile S to a certain
extent and the platform {4 thereby has been
tilted from its position in Figure 2 to the posi-
tion in Figure 3, the shaft 16 is raised a certain
distance at a rate of speed exceeding the rate
of speed at which the sheet-separating mecha-
nism climbs up the pile whereby the platform 14
is moved to a position in which it is less inclined
than in Figure 3, for instance occupies a posi-
tion of inclination corresponding to that shown in
Figure 2, but with the suction nozzle spaced at
some distance from the bottom of the pile. Obvi-
ously, during this lifting movement of the shaft
16, the sheet-separating mechanism continues to
climb up the pile S. The raising of the shaft
16 ceases when the platform {4 has been rotated
to the lower position shown in Figure 2 and the
shaft 16 remains then stationary until the sheet-
separating mechanism has climbed up a further
distance in the pile whereupon the shaft 16 once
more is raised.

In the embodiment of the invention above de-
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4
scribed the intermittent lifting of the shaft 16
is effected in the following manner.

As may be seen from Figure 1; the shaft (6 is
mounted in a runner I8 which is vertically mov-
able on posts 19. Secured to the bottom face of
the platform i4 is a lever 20 performing a rock-
ing movement in response to the rotation of the
platform {4 about the shaft 16 above described
and engaging a lever 21 preferably by means of
a pin and an oblong slot. The lever 21 forms
a support for a switch in the form of a mercury
tube 22 and is mounted for rotation on a base
28 associated with the runner, by means of an
angular support 24 secured to the base 23. When
the platform {4 occupies the position of inclina-
tion as shown in Figure 2 the lever 20 maintains
the lever 21 in such a position that the mercury
switch 22 is open, as indicated in Figure 2, but
when the sheet separating mechanism according
to the foregoing climbs up the pile, and the plat-
form 14 then is rotated to occupy the position
shown in Figure 3, then the lever 20 and thereby
the lever 21 and the mercury switch 22 supported
thereon are tilted to occupy such a position that
the mercury switch is closed as indicated in Fig-
ure 3. Thus, current is supplied through the
switch 22 to an electromotor diagrammatically
indicated at 25 and resting on a floor or some
other stationary base. The motor 25 actuates by
means of a worm gear 26 an axially stationary
rotary screw spindle 27 engaging a nut indicated
at 28 and secured to the runner i8. Thus when-
ever the switch 22 by the rotation of the plat-
form 14 is caused to occupy the position shown in
Figure 3, the motor 25 is energized so that it
will begin to rotate the screw spindle 2T whereby
the latter by means of the nut 28 moves the
runner up the posts 19. - The shaft (6 is thereby
raised which in turn results in that the plat-
form (4 is caused to occupy the position of in-
clination shown in Figure 2 whereby the mercury
switch 22 is inclined at such an angle that it is
opened as indicated in Figure 2. 'Thus, the cur-
rent to the motor 25 is interrupted and conse-
quently the rotation of the screw spindle 27 ceases
and, therefore, the runner stops. After the sheet
separating mechanism-according to the foregoing
has climbed a further distance up the pile S the
switch 22 is again closed whereby the screw spin-
dle 27 is rotated by the motor 25 so that the
runner and thereby the shaft 16 are once more
raised.

Obviously the invention is not restricted to
the form -described in details in the foregoing
and illustrated in the drawings but may be real-
ised in many other forms within the scope of the
subsequent claims. Thus, the raising movement
of the shaft 16 need not be afiected by an infer-
mittently rotating electromotor but the rotation
of the platform (4 may be utilised to produce
the intermittent raising of the shaft (6 by purely
mechanical means, for instance, by using the
tilting movements of the platform {4 for engag-
ing and disengaging a clutch by means of which
a lifting mechanism for the runner is actuated
from any suitable source of power.

Again, instead of using the platform 14, a
frame mainly composed of two vertical side plates,
may carry the shaft 16 and may also carry the
spindles of the cranks 4 and 10 and ofher oper-
ating parts of the sheet transferring mechanism.

The device as a whole may be used for counting
vertical sheets arranged in a packet and in that
case the intermittent shifting of the horizontal
shaft 16 takes place in the horizontal -direction.
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The successful operation of the suction nozzle
I and the leaf shifter 2 results in the successive
operation of a counter of the cyclometer type,
and it is an important subsidiary feature of this
invention that if, for any reason, the suction noz-
zle and leaf-shifter failed to shift a leaf, the
counter or cyclometer should not advance by one
unit. It will be understood that while the suction
nozzle is pressed against a sheet and the sheet
is lying snugly in the concave part of the suction
nozzle, the degree of vacuum in the suction nozzle
is fully maintained, but if there is no sheet actu-
ally closing the orifice or orifices in the concave
portion of the suction nozzle, the degree of vacu-
um suddenly falls, and the actuating device of
the counter or cyclometer is controlled by the
degree of vacuum in the suction nozzle, Further
there is on the front of the machine a vacuum
gauge which shows when the vacuum supplied to

the suction nozzle is above a predetermined figure

(say 50 centimetres of water) and kehind the
vacuum gauge is a vertical chamber exposed to
the vacuum and supplied with a microswitch
which is adapted to cut out the main driving

motor of the machine when the vacuum falls :

below the specified figure. The machine may be
fixed and the packet may move.

I claim:

1. A device for counting leaves arranged in

packet form, comprising an oscillatory pneumatic

leaf detacher for successively engaging and de-
taching the leaves of a packet and a leaf shifter
movable in a closed path about the leaf detacher
whereby the leaves are successively shifted from
one side to the other of said detacher, operating
mechanism for the leaf shifter and leaf detacher,
a support carrying the suction nozzle and the leaf
shifter and their operating mechanism, a slide,
a pivotal connection between the support and
slide, which connection has a pivot axis parallel
with the planes of the leaves, a slideway for the
slide extending in a direction normal to the faces
of the leaves, and means imparting intermittent
movement to the slide along the slideway, said
slideway being vertically disposed and the pivot
axis of the connection between the support and
the slide being horizontal whereby operation of
the suction housing and the leaf shifter cause
them to climb up the pile, thereby rotating the
support about the horizontal axis, the lifting
mechanism actuating the slide, a control therefor
actuated by a predetermined rotation of the sup-
port in one direction so as to initiate the lifting
movement and actuated by a predetermined rota-
tion of the support in the opposite direction to
stop the lifting mechanism.

2. A device for counting leaves arranged in
packet form, comprising an oscillatory pneu-
matic leaf detacher for successively engaging
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and detaching the leaves of a packet and a leaf
shifter movable in a closed path about the leaf
detacher whereby the leaves are successively
shifted from one side to the other of said de-
tacher, operating mechanism for the leaf shifter
and leaf detacher, a support carrying the sue-
tion nozzle and the leaf shifter and their operat-
ing mechanism, a slide, a pivotal connection
between the support and slide, which connection
has a pivot axis parallel with the planes of the
leaves, a slideway for the slide extending in a
direction normal to the faces of the leaves, and
means imparting intermittent movement to the
slide along the slideway, said means comprising
an electric motor from a transmission between
the electric motor and the slide, an electric
switch in cireuit with the motor, which switch
is actuated by the pivotal movement of the plat-
form about the horizontal axis.

3. A device for counting leaves arranged in
packet form, comprising an oscillatory pneu-
matic leaf detacher for successively engaging and
detaching the leaves of a packet and a leaf
shifter movable in a closed path about the leaf
detacher whereby the leaves are successively
shifted from one side to the other of said de-
tacher, operating mechanism for the leaf shifter
and leaf detacher, a support carrying the suction
nozzle and the leaf shifter and their operating
mechanism, a slide, a pivotal connection be-
tween the support and slide, which connection
has a pivot axis parallel with the planes of the
leaves, a slideway for the slide extending in a
direction normal to the faces of the leaves, and
means imparting intermittent movement to the
slide along the slideway, said slideway being
vertically disposed and the pivot axis of the
connection between the support and the slide
is horizontal, the platform being swung by the
pivotal connection from said slide so that the
pheumatic leaf detacher is held upwardly against
said leaves, and said means imparting the inter-
mittent movement of the slide along the slide-
way comprises an electric motor, a threaded
vertical spindle driven thereby and a nut on
said slide engaged by said spindle, an electric
switch in circuit with the electric motor, actuat-
ing means for said switch on the platform where~
by the switch is opened and interrupts the motor
circuit at a predetermined angular position of
the platform.

AXEL EDVIN ROSSWALL.
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