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2 Claims.

The present invention relates to a device for
controlling a conveyor which moves a stack of
bpapers into a machine whereby a supply of
bpapers is always maintained at the machine.

In paper manipulating machines, such as fold-
ing machines, the papers to be folded are placed
in a continuous stack on a conveyor belt which
carries the papers into a machine. The sheets
of paper are then removed one at a time from the
top of the stack so that each individual sheet
may be folded separately. In these machines,
a paper separating device is used to remove the
sheets of paper one at a time from the top of the
stack. This paper separating device generally
has air blast tubes which direct an air blast be-
tween the sheets of paper in the stack to separate
them and a suction wheel to move the top sheet
of paper from the top of the stack. To maintain
a high rate of production in the machine, a sub-
stantially constant supply of paper should pe
maintained at the paper separating device so
that the top sheets may be continually taken
from the stack at a uniform rate. It is well
known that when a long stack of papers is placed
by hand in a longitudinally skewed fashion on
conveyors there may be more papers in one por-
tion of the continuous stack than in the next
succeeding portion of the stack. Since the
thickness of the stack at the end of the conveyor
or at the suction roll of the separating device
should be not greater than a predetermined
thickness, it is necessary to provide means for
moving the conveyor and the papers earried
thereby towards the roll as the papers are re-
moved from the top of the stack. The thickness
is directly dependent on the number of sheets of
Dbaper at that position and the thickness of each
sheet of paper. When too few sheets of papser
are present, the thickness of the stack at the
end of the conveyor is less than the predeter-
mined thickness and when too many sheets of
baper are present, the thickness is greater than
the desired predetermined thickness.

Therefore, one of the objects of the invention
is to provide a positive control which automati-
cally feeds the stack of papers to the separator
device when the preceding papers have been re-
moved from the conveyor by the separator device.

Another object of the invention is to provide
an electrically controlled ratchet and pawl drive
-for a conveyor in a paper folding machine,
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Another object of the invention is to provide
a thickness gauge on a paper separating device
which operates an electrical switch to control a
conveyor and thereby move more papers into the
device when the supply has reached a predeter-
mined minimum. .

Another object of the invention is to provide a
conveyor drive for a conveyor wherein the drive
is controlled by the thickness of paper or other
material leaving the conveyor.

Another object of the invention is to provide a
ratchet and pawl drive for a conveyor wherein
the pawl is controlled by elecirical controls di-
rectly responsive to the thickness of paper or
other material leaving the conveyor.

Ancther object of the invention is to provide
a ratchet and pawl drive for a conveyor for con-
veying a longitudinally skewed stack of papers
wherein the pawl is controlled by electrical con-
trols directly responsive to the number of papers
at the discharge end of the conveyor. ’

Another object of the invention is to provide
a simple positive drive for driving a conveyor in
stepped movements.

Other objects and a fuller understanding of
the invention may be had by referring to the
following description and claims, taken in con-
junction with the accompanying drawings, in
which: ’

Figure 1 is a front side elevational view of the
baper separation portion of a folding machine
bositioned between conveyors;

Figure 2 is a view taken along the line 2-—2 of
Figure 1, with certain parts omitted for purposes
of clarity;

Figure 3 is a back side elevational view of the
machine taken along the line 3—3 of Figure 2;

Figure 4 is a top view of the machine as taken
along the line 4—4 of Figure 2;

Figure 5 is a fragmentary cross-sectional view

‘taken along the line 5—5 of Figure 3; and

Figure 6 is a fragmentary cross-sectional view
along the line §—§ of Figure 1.

The paper separating device illustrated in the
drawings is positioned between first and second
conveyors which are disposed in end to end rela-
tionship. In this instance, the conveyor {9 con-
veys a continuous stack of paper 1§ into the paper
separating device 12 and the conveyor 13 carries
the individual sheets of baper away from the

the baper separating device 12 towards a paper
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folding pait 6f the machine. The paper folding
part of the machine is not illustrated in the
drawinigs or described herein since it may be of
eonveritional désign. The conveyor 10 operates
in a stepped movement to kéep a continuous sub=
ply of paper ab the paper Separator device 12.
Thus, when the separator 12 has removed the
“top sheet of paper from the continuous and lon-
gitudinally skewed stack of papers [l, the con-
veyor 10 again steps the stack of papers i1 to-
wards the separator 12. The conveyor [3 moves
tontinug sl% and, at an even and stjeady speed to
carry tﬁ; ndrv1dpa1, sheets of phber-away 1rorn
the paper separator 12" as the individual sheets
of paper have been removed from the top of the
strung-out stack of papers ff.

The paper separator or separating device i2
illustrated and described he,reln cqrnm;ses, 1,% gen-
eral a suction wheel 5 desigrg d t;g) moye,
sheet forward and from the s‘tack along wne,

T

air blast device 16 aligned to Blow”air*inta’ thé *
forward edge of the stack of papers (I, and he- .

tween the sheets of paper to separate the' top
sheet from the ofher sheefs in the stack, Asis
Uistrdted in ‘Figlifes 1° “and 2 of the” drawrings,

R
tlﬁed“by fHie ‘Himber (6, havmg 110271€
ge‘r end thereof dlrectlng the gair ger rally to-

ward! the ‘suction wheel and” mto the “forward g
g’

ed\ e of the stacl§ of papers. :
h }el 151§ of sta ndard rotatmg Ve um operated
d Tai3 1Y P =

up that sheet of paper
L In Figure 1 of 1,

dr A
vVh réb{ the, lon
paper 11, éarrieé b‘y 1
into the sepa t’mg" ‘qeviee” 12 In.
o “3 éontinudus Supt
dt “the suction Hbet 15" and, N
separatine deyice 12, Refer,i*m‘
the “afawings, thls\ drivi
drive ‘roll, 21
récker arm22,
the“d¥ive Yol 2!“‘

arm 22 is, p1vota11y mounted on
ratchet wnee‘l 2,0 an ha 4, pas
With' the ‘teeth ‘on. tHe

wheel, 2. (see, Figuiré 3)’
s{vihgab‘le ina -
rgesthe’ pawl
ratchet wheel 2

cal. dxrectmn A
ihto the penpheryE

2%

?i_zs carned by, a shaft 45.which
*h ng of. the aper, sepa-

vgh,e'ex 20, grl)fﬂarl  from_ one. toott
to_the T xt tooth Thls bar, 27.catries &l abut-
mént- 28 which’ “abuts ‘the' undersui’
. the

dnven through a 'varlable drlve transmxssmn

4
from the same shaft 45 that supports pulley wheel
26. The suction wheel 15 is carried by a shaft
rotated by & pulley 46. A clutch means with
variablé speed interconnects pulley 48 and shaft
5 45, As is best illustrated in Figures 1 and 6, &
pair of gears 47 of different diameters are shd-r
ably mounted on shaft 45 and slidable by a gear
shift button 48 mounted in the housing. A pul-
ley shaft carrying a complementary pair of gears
48 and a speed change pulley 50 is mounted for
cooperative driving by gears 41. This pulley shaft
is carried by, an apgulaxly adjustable arm 51 piv-
ot;edii on shafq 45 “and angularly posﬂ;mnable in a
ocked pOSltlon by suitapble locking means 52.
3.-Ehe speed of the suction wheel 12 relative to pul-
‘Jey 26 depends on the ratio of intermeshing of
g8ArS AL 41d 49 by gear shift button 48 and the
- pulley, rafio, hefween pulleys 46 and 50 caused
- B’y\,’ .v; 'Jlaﬂ”y posg, pning arm 51. This various
speed diive prow es an unlimited number of
speeds for. fine ddjusting of the machine to ac-
f&l{gﬁdaj:e papers of many various sizes and
fiesses

Smce the stack of papers {1 on the conveyor
"hot of- umform ‘thickngss throlughout
the" le gth of the’ conveyor ‘and’ ¢ome in buriches,
it is'Hé essary that the conveyor Il} e ioved
only when "the supply of papers at 'the suction
Wh" - 15 and alr blast 15°1s low To ihsure papers
he 1g at the suctron 'Whel 15 so that the top shiget
thereof rnay Be reifioved one at a txme the ma-
chme Has beeil provided with & ﬁhmkness gauge
or feed c;ontroll 30 operatmg through elecf,rlcal
ricfg-switches 3{ and %he solencid 32 to control
the dro;f ing of the pawl 22 and FRus movement
of’ the chiet” ‘wheel ‘20; THE micra-switeh 31
and' solenmd 3} are electrlcally contiected: to a

soufce "of energy, by suxtable eléetrical wiring.
Th solen01d 32’ has spring loaded armatire
posi oned to normalIy extend under the end
3% of the’ rocker arm 22 angd hold the welght’ ‘of
the rocf{er arm 22 when ‘the bar 27 goes dowh
é XN 'I‘he pulley Wheel 26 fotates con-
ns ‘of 'Belt: drlve from a suitable
____ d‘thus dontinually moves the bar
When ‘the armature 33 is under
wi 22 ‘as lllustrated in Fig-
ure’s; the ‘Pawl cannof, drop down wheti the bar 27
reachés’the Bottom of the stroke, thus the ratchet
wheel “2) ‘caniigt then, e moved forward to ad-
vajice the stack <of D apers 1. However, ‘when the
soIenoxd 32, is energ‘ ed and, the armature 33
dra vise and & ay’ from_ the end ‘34 of the
er arm 22 “the rocker arm’ "22 can ‘drop w1th
the bar 21" 25 the bar 21’ goes' to the ottom’ of
1ts stroke As the bar 27 1s agam moved to the
top of the stroke, ‘the’ pawl '28  engages the rim
portloﬁ or tﬁe teeth on ‘the ratchet ‘Wheel 20 to
drrve f:he same a step forward and the, by step
the conveyor o move ‘the stack“ of paper ihereon
towards’ the separatmg dev1ce 12, Ta this’ par-
tlcu‘lar mstance the abutment 28 ralses the pawl
29" at"thé top ot ¥ every stroke a sufficient distance
t6" r‘eIease frictionial- drag bétween the’ €nd-34-0f
rocker Hita 2% afid the’ armatule 33 0f- the sole=
noid 92- whe1eby th B rnjrature may move easxly

when the so‘,lenmd is energ ‘zed

i:hmkness g3 g' 30, sometimes referred to
as, a “sen or,” of fh feed co frol is in the form
oj ‘an,, arm 3§ c’a, g ‘wheel 36 on., the
endﬁrereo . The arm '35, is. Secured, to.a, shaft
3] whi rries a, cam. follogver 38, ‘Sée. FJgLure
3 Plvotally mo nted on the supporting structure
is a cam,39; plvogally osclllated by, ‘the., bar.21.

The cam follower 38 rides on this cam 39 and is
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moved in synchronous movement with the bar
27 and the pulley wheel 26 so that the thickness
gauge wheel 86 continually and pivotally bobs up
and down against the top of the stack of papers
as they are being fed under the suction wheel
15. The wheel 36 of the thickness gauge 30 is
positioned along side of the suction wheel {5 in
the separating device 12 to be responsive to the
thickness of paper between the conveyor bed 40
and the suction wheel 15,

The micro-switch 31 is secured to the support-
ing structure of the machine and the shaft 37
of the thickness gauge 30 carries an operating
arm 42 having an adjustable set screw 43 which
abuts the switch arm of the micro-switch 31.

The set screw 43 may be threadably adjusted to
set the thickness control within a few thou-
sandths of an inch. The control may be ad-

Jjusted to accommodate thick or thin papers.

* When the wheel 36 is bumping the conveyor
bed 40, the screw 43 is closing the micro-switch
31, thereby causing energization of the solenoid
32. Since the solenoid 32 becomes energized, the
pawl 22 will drop down to gain a new bite on the
ratchet wheel 28 and move the stack of papers 11
on the conveyor 10 forward. Each time the pul-
ley wheel 26 makes a complete revolution, the
wheel 36 is raised up away from the bed 48 and
again dropped down onto the stack of papers i1
or to the conveyor bed 49,

When the stack of papers {1 is between the
wheel 36 and the conveyor bed 49, the wheel 3§
cannot move as close to the conveyor bed 49, thus
the set screw 43 cannot angularly move as far to
operate the micro-switch 31 and energize solenoid
82. Therefore the conveyor 18 will not be stepped
forward to move more papers into the paper
separating device 12. The energizing of solenoid
32 is dependent on the thickness and thus the
number of sheets of paper between control wheel
36 and conveyor bed plate 48. As long as there
are a sufficient number of sheets of paper at the
separating device 12, the arm 35 can not drop the
wheel 36 close enough to the bed plcte 49 to
close switch 31 and operate solenoid 32. When
the top sheets of papers have been removed the
thickness of the stack is below the predetermined
thickness and the micro-switch will be closed
upon. dropping of arm 35 and wheel 36 toward
the conveyor plate 40.

‘While the paper manipulating machine is
operating so that the separator device 12 is re-
moving sheets of peper one at a time from the top
of the stack of papers i1 and depositing these
sheets one at a time on the continually moving
conveyor (8, the stack of papers is fed into the
device by the conveyor {0. The pulley wheel 26
rotates continually to move the bar 27 and the
thickness gauge 38 all of the time that the ma-
chine is operating and sheets of paper are being
removed from steck of papers {i. When the
stack of paper gets low, the micro-switch 3i{ is
closed to energize solenoid 32 thereby permitting
the bar 27 to drive the ratchet and pawl drive
mechanism to step the conveyor {0 and the stack
of papers Il carried thereby into the separating
device 12. As soon as the stack of papers reaches
the separating device 12, the thickness of the
papers will prevent further closing of the switeh
31 and thus further stepping of the conveyor until
the immediate top sheets of paper of the stack
of papers il has been separated therefrom and
each individual sheet moved onto conveyor i3.

Although the invention has been described in
its preferred form with a certain degree of par-
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6
ticularity, it is Understood that the present diss
closure of the preferred form has been made only
by way of example and that numerous changes
in the details of construction and the combination
and arrangement of parts may be resorted to
without departing from the spirit and the scope
of the invention as hereinafter claimed. .

What is claimed is:

1. In a machine for removing sheets of paper
one at a time from the top of a stack of papers,
the provision of, a first paper carrying conveyor
and a second paper carrying conveyor placed in
end to end relationship, paper separating means
between said conveyors, ratchet drive wheel means
driving said first conveyor in stepped movement,
a rocker arm and pawl drive means for said
ratchet drive wheel, continuous drive means for
said second conveyor, g control arm mounted for
movement in a vertical reciprocating path toward
and away from the paper carrying surface of said
first conveyor, said control arm limited in the
travel toward said first conveyor by contact with
baper carried thereon, said rocker arm swingable
in an oscillatory path between first and second
limits of travel, seid pawl means engageable in
driving relationship with said ratchet drive wheel
means in a first direction of movement of said
rocker arm in said oscillatory path toward said
first limit of travel, means urging said rocker arm
in a second direction of movement in said oscil-
latory path toward said second limit of travel,
brime mover drive means operating both said
rocker arm and control arm in synchronized re-
lationship wherein the control arm is moved to-
ward the conveyor surface and the rocker arm is
moved toward said first limit at the same time,
and wherein both elements travel in the reverse
direction at the seme time, catch means engage-
able with said pawl means in a position to lock
said pawl means near said first limit of travel
against return by said urging means, said posi-
tion being a distance from said first limit to allow
said drive means to oscillate said rocker arm a
slight amount and lift said rocker arm off said
catch as the control arm approaches said con-
veyor surface, a solenoid attached to said cateh
to withdraw the catch and release said pawl
means, an electrical switch for said solenoid, said
control arm having a switch contact arm movable
therewith, said contact arm actuating said switch
upon approach of said control arm to a prede-
termined distance above said conveyor surface,
and means to adjust said predetermined distance
at which actuation of the switch tckes place,
whereby said catch is relieved of mechanical drag
caused by the pawl means when the switch is
activated to operate the solenoid and withdraw
the cateh.

2. A paper feeding machine to keep a constznt
supply of stock feed to a handling machine com-
prising, a conveyor to carry paper stock, ratchet
drive wheel means driving said conveyor in
stepped movement, a rocker arm and pawl drive
means for said ratchet drive wheel, said rocker
arm having a first length of swing for driving
said conveyor, catch means to limit said rocker
arm to a portion of said first length of swing,
said portion of swing being less than sufficient to
effect driving action of the conveyor, said second
portion of swing producing a separation of the
rocker arm and catch means, catch drive means
to move said catch means to an inoperative posi-
tion and release said rocker arm, a paper depth
feeler mounted above said conveyor, drive means
moving said paper depth feeler toward and away
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fromsaid-cotveyor:in;regularoyelicmotion moves
ment:of-said-paper-depth feeler-toward said.cone
veyer: taking: place. simultaneouslyr with: said
separation: of the: recker arm: and: catch; and
control: means forr said: cafch; drive: means to
activate:said catch- drive means;: to;nove:to; said
inoperative: position, said:contrel means-operated
by said paper depth feeler-by mevement:ofrsaid
feeler to a. predetermined height:ahove said con-

veyor:,
THOMAS: A; RIBICTS.
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