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Filed Aug. 25, 1965, Ser. No. 482,458 
14 Ciairns. (Cl. 271-74) 

ABSTRACT OF THE DESCLOSURE 
A sheet or card stacking bin for receiving sheets singly 

in succession and for stacking the received sheets therein. 
Provided at the sheet inlet of the bin is an air-shutter 
mechanism for directing an air blast against each received 
sheet to de?ect it to a stacking area in the bin. A sheet 
sensing and shutter actuating device automatically con 
trols the open and closed positions of the shutter mecha 
nism to apply the air blast on the trailing portion of each 
sheet after it has entered the bin. 

This invention relates generally to sheet feeding ap 
paratus and more particularly to a high-speed mechanism 
for stacking sheets or cards individually in succession in 
?le or stack formation. 

In transporting documents of relatively thin material 
at extremely high speeds, such as is performed with 
business machine document sorting apparatus, a con 
siderable problem is involved due to air resistance. For 
example, thin paper checks which are of less width than 
length generally require considerable guidance during their 
movement, otherwise there is a tendency for them to de 
?ect, bend, weave or buckle due to the turbulence of air 
across their surfaces. Furthermore, when it is desired 
to stack such items in a receiving hopper or bin, it has 
been found extremely di?icult, after they leave the guide 
means, to cause them to be uniformly stacked. 
A stacking mechanism is preferably arranged so that 

when an incoming sheet reaches a predetermined posi 
tion in the stacking bin, usually at the registration edge 
of the bin, the sheet will be rapidly removed from the 
path of the next incoming sheet and deposited on or 
against a stack support or stack follower. Di?iculties have 
frequently been encountered in designing such apparatus 
to perform this stacking function reliably and rapidly. 
One well-known method of facilitating an e?icient 

stacking operation is the employment of pneumatic means, 
in which a stream of air is made to impinge on a sheet 
coming into a bin so as to de?ect the sheet toward others 
in the stack. Numerous embodiments of such devices are 
known in the art. Some of these use a continuous air 
stream which is directed toward the sheets coming into a 
bin. The major disadvantage of this system is that an en 
tire sheet surface is subjected to the force of the air stream 
from the time that the sheet enters the bin. This often 
causes the leading edge of an incoming sheet to be de 
?ected, and may cause it to catch in the code punches 
which may be present in a preceding sheet or card already 
in the bin, thus resulting in jamming of the apparatus. 
Another card-stacking method known in the art utilizes 

valved air jets to achieve the desired control and move 
ment of sheets entering a stacker bin. In this type of 
system, the pneumatic force is applied only at a prede 
termined time after a sheet has entered the bin. In here 
tofore known apparatus one problem of this system has 
been the non-uniform, often highly directional, air ?ow 
pattern resulting from the use of a narrow stream of air 
to de?ect a sheet into the stack. In order to achieve a 
more distributed force against an incoming sheet, several 
prior art embodiments have utilized plural air jets which 
are generally controlled by a single valve having its out 
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let air stream manifolded to a plurality of jets. Often 
times this arrangement involves the problem of a non 
uniform air stream due to air ?ow transients within the 
manifold and at the jet outlets. 

Therefore an object of the invention is to provide an 
improved high seepd sheet stacker into which sheets are 
fed singly in succession and in which the trailing edges 
thereof are moved out of the way of the neXt incoming 
sheets in an e?icient and rapid manner. 
Another object of the invention is to prevent the jam 

ming of sheets rapidly entering a stacker bin by pneu 
matically de?ecting only the trailing edges of the sheets. 
A still further object of the invention is to accelerate 

a sheet stacking operation by de?ecting sheets with an 
evenly distributed air stream which impinges on a rela 
tively large portion of the trailing surface of the sheets. 

In accordance with the foregoing objects, the invention 
brie?y described in its broader aspects comprises an auto 
matically actuated air shutter mechanism used in a stack 
ing bin in a position and con?guration such that a uni 
formly distributed air stream under a constant pressure 
and having a large cross-section may be intermittently 
ported through the shutter preferably to impinge on a 
trailing surface portion of an incoming sheet. The trailing 
surface is substantially the rearward half of a sheet with 
reference to a forward direction of sheet travel. Operation 
of the shutter is timed so as to pass air after the sheet is 
substantially within the bin, thus de?ecting only the trail 
ing end portion of the sheet toward the preceding sheets 
in the stack. 

Other objects and features of the invention will be 
speci?cally pointed out or will become apparent when 
referring to the following description taken in conjunc 
tion with the accompanying drawings in which: 
FIG. 1 is a plan view of a document transporting and 

stacking apparatus incorporating the present invention. 
FIG. 2 is an exploded perspective view of one embodi 

ment of the shutter mechanism of the present invention. 
FIG. 3 is an exploded perspective view of a second 

embodiment of the shutter mechanism. 
FIG. 4 is a block diagram showing one type of elec 

tronic system which may be used to control the air shutter 
mechanism. 

Referring to the drawings, a portion of a document 
handling and stacking mechanism 10 is shown in FIG. 1 
in which sheets or cards to be processed are supported 
edgewise between guide members 64 and 6-5 and are fed 
singly to a cotton belt 63 and pressure rollers 69 and then 
to a turn around guide roller 20 from which they are 
stacked in a stacking hopper 22 in the same order in 
which they were processed. The above apparatus is 
mounted on a stationary base plate or casting 28 having 
rigidly ?xed thereto and elevated slightly thereabove a 
vibratable bin ?oor plate 30 which is relatively movable 
with respect to the stationary floor plate 28 for sheet 
stacking and alignment purposes. 
The stacker 22 is in the form of a bin and comprises 

the aforementioned vibratable ?oor plate 30 which is 
resiliently mounted from the base plate 28 and is vi~ 
brated in a reciprocating rectilinear path by an electro 
magnet jogger (not shown). In addition to the vibrating 
?oor plate 30, the stacker 22 includes a stationary side 
wall 72, a back-up member 73, a rear wall 74‘ and a front 
wall 76. The wall 76 is formed in part by member 77 
which retains a resilient bumper 78 at the junction with 
the side wall 72. The stacker front wall 76 is an angle 
shaped edge guide and is mounted on the ?oor plate 30. 
The back-up member '73 is mounted on a laterally extend 
ing guide tube 90 and is resiliently tensioned against the 
stacked sheets. 
On the other side of wall 72 from the bin there is 
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a continuously rotating roller 80 which rotates in a. 
clockwise direction, as shown in FIG. 1. When the lead 
ing edge of a sheet entering the stacker bin 22 at high 
speed strikes the bumper 78, the sheet rebounds, and it 
is the function of the roller 30‘ to return the sheet so 
that its leading edge is against the bumper for desired 
registration of the sheets. The roller 84} is supported 
by a mounting 81 which is adjustably mounted on a 
rod 82, supported by end brackets 83 on the stationary 
?oor plate 28. 
The bin rear wall 74 terminates in spaced relation 

to the bin side Wall '72, providing a card inlet 84. Posi 
tioned in said inlet, there is a constantly driven, ver 
tically mounted, nylon pinion or paddle Wheel 85. The 
function of the paddle Wheel 85 is to entrain the trail 
ing edge of an incoming sheet between the teeth of the 
wheel and deflect the sheet toward the stack of sheets. 
Positioned on the other side of the bin wall 72 from 
the paddle Wheel 85, is a solenoid-actuated intermittently 
operable air shutter 86 which is arranged to direct a 
timed air blast against an incoming sheet to effect the 
entraining of the trailing edge of the sheet into the blades 
of the paddle wheel 85. The paddle wheel 85 is mounted 
on a vertical shaft and is driven in a counterclockwise 
direction, as viewed in FIG. 1. A continuation 88 of 
the guide rail 64 extends near the periphery of the pad 
dle wheel 85 to guide the leading edge of an incoming 
sheet past the wheel. The distance from the bumper 
78 to the paddle wheel inner diameter, as established by 
the full depth of the paddle blades, is made slightly 
greater than the length of a given run of sheets, so that 
sheets on the stack side of the wheel are retained by 
the blades against movement back to the path of entry. 
The shutter mechanism 86 which provides the inter 

mittent air flow comprises the bin side wall 72 which 
has therein a plurality of rectangular air outlet holes 
100, preferably three in number as shown in FIG. 2. 
In the con?guration shown, the holes 100 are disposed 
to co-operate with the trailing half of an incoming sheet 
in bin 22, and the combined area of the holes is rela 
tively large compared to the size of a sheet, each hole 
being in the order of about one square inch or more 
for sheets measuring about 3 x 7 inches. It is to be noted 
that this con?guration is merely exemplary and is not 
intended to limit applicant’s invention. The number, size 
and location of the holes may vary as long as they are 
disposed adjacent the trailing surface portion of a sheet 
in the bin and their combined area corresponds to a 
relatively large portion of the trailing surface of a sheet. 
In the preferred embodiment, as shown in FIG. 2, two 
holes 100 are positioned opposite the extreme trailing 
portion of the sheet in the bin 22. A third hole is posi 
tioned forwardly of the aforementioned two holes, but 
substantially opposite the trailing half of the sheet. 
A?ixed to the side wall 72 on the external side of 

the bin is a stationary grill 162 having three groups of 
louvered slots 104 corresponding to the three rectangular 
holes ltltl in side wall 72. In a modi?ed con?guration 
of the shutter mechanism, the stationary slotted grill 
102 may be eliminated by incorporating the slots 194 of 
said grill into the bin side wall 72 instead of provid 
ing the wall with rectangular holes 100. This arrange 
ment is shown in FIG. 3, wherein the groups of slots 
1% in side Wall 72 are located in the general areas de 
?ned by the holes 100‘ in FIG. 2. The particular con 
?guration utilized may depend on inherent manufac 
turing advantages or disadvantages. Since the two con 
?gurations di?er only with respect to the stationary grill 
102 and the holes 100, the shutter mechanism as here 
inafter described will be referenced to FIG. 2. 

In broadside relation to the ?xed grill 102 there is 
a horizontally slidable grill or shutter 106 having three 
groups of slot-like air passages 108 corresponding to 
the air slots 104. Guide members as 110 are a?ixed to 
the bin side wall 72 for the purpose of guiding hori 
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zontal movement of the shutter 106. In one position 
of the shutter 106, the air slots 198 therein are in an 
offset position relative to the air slots 104, thus blocking 
an air stream from impinging on sheets coming into the 
stacker bin 22. In the alternate position of the shutter 
106, the groups of air slots 104 and 106 are aligned so 
as to allow passage of the air stream which de?ects the 
trailing edge of a sheet entering the bin 22. 

In operation, the shutter is biased in a normally closed 
position by a spring 112 and is opened by operation of 
a solenoid 114 which actuates lever arm 116 connected 
to the shutter 106 near its forward edge. A constant 
speed blower (not shown) continuously provides air un 
der pressure to one side of shutter 106 through air 
duct 113 which ports air to the general areas defined 
by the three groups of slots 103. When the shutter is 
closed, the air stream impinges on the shutter 106 and 
the ?xed grill 182 in non-alignment therewith. Thus the 
air is prevented from passing therethrough and is dissi 
pated into the atmosphere. 
Timing of the shutter opening is controlled by an elec 

tronic circuit triggered by a sheet sensing switch and 
having suitable time delay components. The sheet sensing 
switch may comprise a conventional lamp and photo 
cell combination mounted near the bin entrance 84 and 
shown generally by the elements 120, FIG. 1. 
The shutter control circuitry may assume any one of 

a variety of con?gurations consistent with known prin 
ciples of circuit design. An example or’ one such circuit 
is shown in block diagram form in FIG. 4. A photocell 
122 and exciter lamp 124 correspond to the combina 
tion 120 in FIG. 1. Sheet 126 represents sheets being 
fed into bin 22 at high speed. Each sheet entering the 
bin interrupts the light impinging upon photocell 122, 
which produces a short duration pulse whose leading 
edge corresponds to the time when the light beam is 
?rst interrupted by a sheet 126 entering the bin. This 
pulse is ampli?ed by ampli?er 128 and the leading edge 
of the pulse is used to drive the “Set” (5) input of a 
standard ?ip-?op circuit 130, the “1” output of which 
triggers a ?rst Gated Pulse Generator 132 (designated 
GPGI). A Gated Pulse Generator is a timing circuit 
that produces a short output pulse delayed by a predeter 
mined time interval from the pulse which triggers the 
circuit, and continues to emit output pulses separated 
by said predetermined time interval as long as its input 
is activated. The output of GPG1 drives the “Set” in 
put of a second ?ip-?op 134 which has its “1” output 
connected to the shutter actuating solenoid 114 through 
a driver ampli?er 136. Also, a feedback line 138 con 
nects the output of GPG1 to the “Reset” (R) input of 
?ip-?op 130. The “1” output from ?ip-?op 134 drives 
the solenoid 114, as stated above, and, in addition, this 
?ip-?op is used to trigger a second Gated Pulse Gener 
ator (GPG2) 140 which is connected to the “Reset’” 
input of ?ip-?op 134 by feedback line 142. 
The ?ip-?op circuits 130 and 134 are substantially the 

same and are of the well-known type having two stable 
states represented by an output on either the “1” terminal 
or the “0” terminal. With regard to either ?ip-?op 130 
or 134, a pulse at the “S” terminal sets the ?ip-?op so that 
a constant level output appears only at its “1” terminal. A 
pulse at the “R” input resets the flip-?op so that the out 
put level is removed from the “1” terminal and appears 
only at the “0” terminal. In the circuit of FIG. 4 only 
the “1” terminals are used. 

In operation, GPGl is triggered through ampli?er 128 
and ?ip-?op 130 by the leading edge of a pulse from 
photocell 122. About 5 ms. after being triggered, GPG1 
produces a 50 MS output pulse which sets the flip-flop 134 
which in turn activates solenoid 114 through driver am 
pli?er 136. The pulse from GPG1 also resets ?ip-flop 130, 
thus deactivating the input to GPG1 to prevent it from 
emitting more than one output pulse. GPG2 is triggered 
simultaneously with the activation of solenoid 114, and 
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about 25 ms. after being triggered, it pulses the “R” input 
of ?ip-?op 134 which causes solenoid 114 to be deacti 
vated and also turns off GPG2. As can be seen from the 
foregoing, GPG1 controls the initial time delay before 
solenoid 114 is activated and GPG2 controls the delay be 
fore the solenoid is deactivated. With this arrangement, 
the solenoid is turned on for the time interval between 
the pulses from GPG1 and GPG2. _ 
As previously stated, the shutter is biased closed and is 

opened by the operation of the solenoid. The delay time 
and operating time for the solenoid depend on the feed 
rate of sheets entering the bin and should be chosen by 
adjusting the delays of GPG1 and GPG2 so that the shut 
ter is opened after a sheet is substantially within the bin 
and closed before a succeeding sheet begins to enter the 
bin. By this arrangement, an air blast de?ects only the 
trailin0 end portion of a sheet toward the rotating paddle 
wheel 85 which in turn ?icks the sheet toward a stack of 
sheets in bin 22. 

While the sheet handling apparatus has been shown and 
described in considerable detail, it will be understood that 
many changes and variations may be made therein With— 
out departing from the spirit and scope of the invention. 
What is claimed is: 
1. In a high speed document handling apparatus for 

transporting sheets singly along a path of travel to a sheet 
stacking bin, said apparatus having air blast means for 
de?ecting incoming sheets toward a stacking area in said 
bin, the improvement comprising 

an apertured guide member having an internal face and 
an external face, said internal face forming part of 
the path of sheet travel and also forming one side of 
the stacking bin and the inlet thereto, 

an air shutter positioned on the external face of said 
apertured guide member for controlling said air blast, 
and 

means for operating said shutter in coordination with 
the arrival of the trailing surface of a sheet in said 
bin. 

2. The apparatus of claim 1 wherein said shutter is 
biased to interrupt said air blast, and said means for op 
erating said shutter includes a solenoid actuated by the 
passage of a sheet along said path of travel. 

3. The apparatus of claim 1 wherein 
said apertured guide member has at least one aperture 

positioned opposite the trailing surface of said sheet 
after entry into said bin, said aperture correspond 
ing in size to a substantial area of said trailing sur 
face of said sheet, 

said air shutter includes a stationary plate a?ixed to said 
guide member and having therein a group of louvered 
slots aligned with said aperture, and a slidable plate 
overlying said stationary plate and having therein a 
group of louvered slots corresponding to the slots in 
said stationary plate, said slidable plate being nor 
mally biased with its slots in an offset relationship to 
the slots of said stationary plate, 

said means for operating said shutter comprises means 
for automatically aligning said slots of said slidable 
plate and said stationary plate, and 

said apparatus additionally includes air duct means for 
directing said air blast orthogonally to said slidable 
plate. 

4. The apparatus of claim 3 wherein said automatic 
alignment means comprises a solenoid coupled to said 
slidable plate and wherein said apparatus additionally in 
cludes sheet-sensing circuitry for controlling said solenoid. 

5. In a high speed document handling apparatus in 
which sheets are fed singly along a path of travel, a sheet 
stacking bin comprising 

a sheet guide member having an internal and an ex 
ternal surface, said internal surface forming one side 
of a sheet stacking bin and the entrance thereto, said 
guide member having therein a plurality of aper 
tures of substantial area disposed adjacent the trail 
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6 
ing surface portion of an incoming sheet substantially 
Within said bin, 

a moveable back-up member forming the other side of 
said bin, 

a driven paddle wheel laterally spaced from said guide 
member at the bin entrance and projecting into the 
bin to entrain the trailing edge of a sheet and move 
said sheet toward said back-up member, 

means for directing a constant air stream approximately 
orthogonally to said guide member, and 

air shutter means for automatically porting said air 
stream through said apertures to impinge on a rela 
tively large portion of the trailing surface of an in 
coming sheet after it is substantially within said bin. 

6. The combination of claim 5 additionally including 
means for automatically closing said air shutter means 
before the arrival of a succeeding sheet at the entry of 
said stacker bin. 

7. The apparatus of claim 5 wherein said air shutter 
means comprises 

a stationary plate a?ixed to said guide member and hav 
ing therein louvered slots in the areas contiguous to 
said guide member apertures, 

a slidable plate overlying said stationary plate and hav 
ing therein groups of louvered slots corresponding to 
the slots in said stationary plate, said slidable plate 
being resiliently biased with its slots in an offset re 
lationship to the slots of said stationary plate, and 

means for automatically positioning said slidable plate 
slots in alignment with said stationary plate slots. 

8. The apparatus of claim 7 wherein said automatic p0 
sitioning means includes a solenoid and sheet-sensing cir 
cuitry for controlling said solenoid. 

9. In a stacker bin for sheets processed singly along 
along a path of travel, the improvement comprising 

a guide member forming a part of said path of travel 
and also forming a side of said bin and the inlet 
thereto, 

a group of apertures in said guide member, each of 
said apertures being of substantial area and the total 
area of said apertures being within the limits of 
the periphery of an incoming sheet substantially 
within said bin, and 

a sheet-controlled air shutter means for automatically 
closing said apertures upon the arrival of a sheet 
at the inlet of said bin and for automatically open 
ing said apertures when said incoming sheet is sub 
stantially within said bin. 

10. The stacker bin improvement of claim 9, wherein 
the apertures of said group of apertures are three in 
number, two of said apertures being aligned across the 
trailing edge of said sheet, and the third of said aper 
tures being centered and slightly forward thereto. 

11. The stacker bin improvement of claim 9 addi 
tionally including air duct means for directing a con 
tinuous air stream against said air shutter. 

12. In a sheet stacking bin arranged for receiving sheets ‘ 
fed at high speed along a path of travel, an improved 
pneumatic de?ection device for rapidly moving sheets 
out of the path of travel of succeeding sheets entering 
said bin comprising 

a guide member forming one side of said bin and part 
of the path of sheet travel, said guide member hav 
ing therein at least one group of closely spaced 
apertures disposed adjacent the trailing surface of 
a sheet substantially within said bin, all of said aper 
tures having a large combined area relative to said 
trailing surface, 

a slidable plate overlying said guide member and having 
therein apertures corresponding to said guide mem 
ber apertures, said slidable plate being biased to 
a position with its apertures in an offset relation to 
the apertures of said guide member. 

means for automatically moving said slidable plate 
against said bias to align thereof with the apertures 
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of said guide member in coordination with the ar 
rival of the trailing surface of a sheet in said bin, and 

air duct means for directing a constant pressure air 
stream to said apertures. 

13. The stacker bin improvement of claim 9, further 
including 

electromagnetic means for operating said air shutter 
to open and close said apertures, 

a sensing device at the inlet of said bin for detecting 
the leading edge of a sheet moving along said path 
of travel, and 

control circuitry responsive to said sheet sensing device 
for switching said electromagnetic shutter operating 
means, said control circuitry including means for 
delaying the switching of said electromagnetic means 
to open said apertures when a sensed sheet is sub 
stantially fully received in the bin and further in 
cluding means for timing the switching of said elec 
tromagnetic means to close said apertures before the 
leading edge of a succeeding sheet enters the bin. 

14. In a high speed document handling apparatus in 
which sheets are fed singly along a path of travel to 
a stacking bin, 

a sheet stacking bin having a side wall adjacent to 
the inlet thereto and forming a part of said path of 
travel, said side wall having one or more apertures 
therein adjacent to the trailing portion of an in 
coming sheet which is substantially received in the 
bin, 

means external to said bin for directing a flow of air 
through said one or more apertures for de?ecting 
incoming sheets toward a stacking area in the bin, 

a control member for controlling said air flow means 
and movable to one position to permit flow of air 
into the bin and to another position to out 01f ?ow 
of air into the bin, 

electromagnetic operating means effective in one condi 
tion for causing movement of said control member 
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to air flow permitting position and in another con 
dition for causing movement of the member to air 
cut~oif position, 

sheet sensing means adjacent to the inlet of said bin 
for detecting the leading edge of a sheet moving 
along said path of travel and operable in response 
to such detection for producing an output signal, 
and 

a circuit connecting said sheet sensing means and said 
electromagnetic means and operable to receive each 
such output signal from the sensing means for con 
trolling the electromagnetic means, said circuit in 
cluding means for delaying each such received sig— 
nal until the sensed sheet is substantially fully re 
ceived in the bin at which time the electromagnetic 
means is rendered effective to cause the control mem 
beer to permit air to flow into the bin to de?ect the 
sheet, and said circuit further including means for 
timing the period of air flow into the bin and render 
ing the electromagnetic means effective to cause the 
control member to cut off the ?ow of air into the 
bin before the leading edge of the next successive 
sheet enters the bin. 
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