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[57] ABSTRACT 

A document sorting system employing a plurality of 
elongated ?exible strips which form document trans 
port channels therebetween and which terminate at a 
plurality of sorting areas. A magnetic apparatus is pro 
vided for selectively de?ecting the ends of the ?exible 
strips to form an appropriate channel entrance for the 
document to be sorted. A coil member is attached to 
the said end of such ?exible strip and current is sent 
through the coil of the coil members. The coil mem 
bers are disposed for movement on a piece of the 
magnetic apparatus and current through the coils of 
the coil members cooperate with the magnetic field 
produced by the magnetic apparatus to selectively de 
?ect the coil members and the ends of the ?exible 
strips. The coils of the coil members are connected in 
a circuit which determines the direction of the current 
?ow in each of the coils, An electronic system is pro~ 
vided for selectively activating activatable document 
receiving means which are located at the end of each 
channel and for indicating when missort errors have 
occurred. 

14 Claims, 11 Drawing Figures 
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DOCUMENT SORTING SYSTEM 

The invention relates to an improved document sort 
ing system. 

In recent years, systems for sorting documents into 
selected areas in accordance with information sensed 
from the documents have gained widespread use. For 
example, one field in which such systems have been 
used is the sorting operation connected with bank 
checks wherein a character or characters read from the 
check by a character recognition means is determina 
tive of which one of several sorting areas the check is 
to be sorted into. The present invention, however, is 
not limited to check sorting systems, but is applicable 
to document sorting systems generally. 
One problem associated with document sorting sys 

tems generally is that of documents jamming in the 
transport path. To minimize the risk of jamming, the 
system of the present invention provides a plurality of 
elongated ?exible strips along the document transport 
path forming a plurality of document transport chan 
nels therebetween. Documents destined for different 
sorting areas are transported in different channels and 
the risk of jamming is therefore minimized. To effec 
tively handle mutilated documents, a stacker which 
pulls the document around to a designated region may 
be located at each sorting area. 

In accordance with the invention, novel magnetic ap 
paratus for moving the ?exible strips so as to admit the 
documents to the proper transport channels is pro 
vided. A coil member of unique construction is at 
tached to each ?exible strip and current which is sent 
through the coils of the coil members interacts with the 
magnetic field produced by the magnetic apparatus to 
move the coil members and the ?exible strips. The con 
struction of the magnetic apparatus results in a rela 
tively closed magnetic circuit which is effective to con 
centrate the magnetic lines of force and to apply a max 
imum amount of de?ective force to the coil members. 
A further problem generally associated with sorting 

systems is that of missorting documents or sorting doc 
uments into incorrect sorting areas. According to the 
invention. a novel electronic system is provided for re‘ 
ducing the possibility missorts and for de?ecting the 
occurrence of missorted documents shortly after the 
errors occur. The electronic system is relatively time 
independent in that the passage of the leading edge of 
the document is operative to transfer the information 
read from the document along the transport path in 
correspondence with the travel of the document itself. 
The electronic system employs a means associated with 
each stacker for indicating when a document not des 
tined for that stacker has been missorted in the stacker 
and when a document which was destined for the pre 
ceding stacker has passed the preceding stacker with 
out being sorted therein. 

It is therefore an object of the invention to provide 
a document sorting system employing a plurality of 
channels formed by elongated ?exible strips. 

It is a further object of the invention to provide an 
improved magnetic apparatus for de?ecting the ?exible 
strips. ' 

It is still a further object of the invention to provide 
a coil member of improved construction for cooperat-y 
ing with said magnetic apparatus. 

It is still a further object of the invention to provide 
an improved circuit utilizing relatively few components 
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2 
for providing current to the coils of said coil members. 

It is still a further object of the invention to provide 
an improved electronic system for selectively activating 
the stackers or other activatable document receiving 
means which may be used. 

It is still a further object of the invention to provide 
an improved electronic system for indicating that sort 
ing errors have occurred. 
A better understanding of the invention will be had 

by referring to the drawings which illustrate a preferred 
embodiment of the invention in which: 

FIGS. 1 and 2 show a top and side view respectively 
of an overview of part of the system of the invention. 

FIG. 3 shows a coil member/strip sub-assembly of the 
system of FIGS. 1 and 2. 

FIG. 3a is a detailed view of a portion of FIG. 3. 
FIG. 4 is an exploded perspective view of the mag 

netic apparatus of the invention. 
FIG. 5 is a top view of the magnetic apparatus of the 

invention. 
FIG. 6 is a side view with portions broken away of a 

coil member of the invention showing how the coil 
member is constructed. 
' FIG. 7 is a side view of the completely constructed 
coil member of the invention. 
FIG. 8 is a diagram of the electronic system for pro 

viding current to the coils of the coil members, one of 
which is shown in FIGS. 6 and 7. 
FIG. 9 shows one of the embodments of the electron 

ics of the sorting system of the invention. 
FIG. 10 shows another embodiment of the electron 

ics of the sorting system of the invention. 
Referring to FIG. 1, it is desired to sort document 11 

shown entering the apparatus between rollers 9 and 10 
into one of a plurality of stackers which may be utilized 
in the system, two of which are shown at 18 and 29, on 
the basis of information read from the document. Elon 
gated strips 1 to 8 are provided forming seven docu 
ment transport channels therebetween, each transport 
channel terminating at a different stacker. The provi 
sion of separate transport channels leading to the dif 
ferent stackers minimizes the risks of jams occurring. 
The stackers, which are disclosed in detail in copending 
US. Pat. Application No. 256,853 now US. Pat. No. 
3,749,239 assigned to the assignee of the present appli 
cation grip the documents and pull them around in 
stead of pushing them and are able to effectively handle 
mutilated as well as perfect documents. 

In order to sort the document into the correct 
stacker. it is necessary to, (I) route the document into 
the correct transport channel at channel selection sta 
tion 45 and, (2) arrange for a ?nger of the stacker, such 
as ?nger 22 of stacker 18 to be closed on the document 
when it arrives at the stacker. It should be noted that 
while seven transport channels are shown in FIG. I, 
only two of the stackers are shown for convenience of 
illustration. However, it is to be understood that the 
present invention may be utilized with any number of 
channels and stackers. 
Elongated strips 1 to 8 are constructed of a rigid but 

?exible material such as beryllium-copper. The ends of 
strips 2 to 7 at document selection station 45 are ar 
ranged so that they may ?ex to open up an appropriate 
channel for the document 11, which is determined by 
information read from the document by a recognition 
means located upstream of rollers 9 and 10. Thus, in 
FIG. 1 it is seen that strips 1 to 4 are de?ected to one 
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side, while strips 5 to 8 are de?ected to the other side 
of document selection station 45 thereby opening up a 
transport channel between strips 4 and 5. In accor 
dance with information which is read on the document, 
the circuitry shown in FIG. 8, and to be described in de 
tail hereinafter, is operative to de?ect the strips to one 
side or another thereby selecting the channel which 
leads to the stacker corresponding to the information 
read. The right hand ends of strips 1 and 8 are arranged 
not to flex by securing the ends of the strips or a point 
near the ends of the strips to a stationary part of the ap 
paratus such as a post attached to feed plate 42. The 
part ofthe strips 1 to 8 to the left of numeral 49 in FIG. 
1 do not ?ex and therefore form a bundle of relatively 
straight strips and channels for the transport of docu 
ments. In an actual embodiment of the system, each 
strip was approximately 0.006 inch wide and the strips 
are positioned practically touching each other so that 
the bundle of eight strips is still relatively narrow. In the 
operation of the system as a document travels along a 
channel the strips may randomly contact each other. 
Referring to FIG. 2, the document, which for pur 

poses of example may be a bank check 11, is fed along 
feed plate 42 located beneath the elongated strips. 
Also, as shown in FIG. 2, the strips are arranged over 
most of their length to be of a height which permits sig 
nificant portion of the document to extend above them. 
Referring to FIG. 1, rear feed belt 40 and front feed 
belts 16, 24 and 36 grip the document therebetween 
and transport it from right to left in FIGS. 1 and 2. 
While for purposes of illustration the front and rear 
feed belts appear to be somewhat separated from each 
other in an actual machine in order to transport the 
documents therebetween they would be almost touch 
ing each other. While the preferred embodiment of the 
invention is described in conjunction with the use of 
feed belts it is to be understood that any other known 
form of transport means, such as for instance rollers 
may be used in the system of the invention. In FIG. 1, 
rear feed belt 40 is shown extending around driven rol— 
lers 32 and 41 and idle rollers 38 and 39. There is a sep 
arate front feed belt for each stacker. Front feed belt 
16 extends around drive capstan 14 which is driven by 
a conventional drive means, such as drive belt 15 in the 
direction of the arrows. Belt 16 also extends around 
rollers I3 and 17 and around the periphery of stacker 
I8. The outside surface of stacker 18 may be provided 
with a groove to suitably accommodate the drive belt. 
Front drive belt 24 in a similar fashion extends around 
drive capstan 26, rollers 23 and 25, and stacker 29, and 
front drive belt 36 is shown in part extending around 
capstan 35 and roller 34. 

Strips 7 and 8 terminate at stacker 18. The left end 
20 of strip 7 as shown in FIGS. 1 and 2 curves in the 
direction of the stacker and is also raised. The end of 
strip end 20 is attached such as by welding to fender 21 
associated with stacker l8. Fender 21 may be attached 
to feed plate 42 or to a member attached to feed plate 
42 by bracket 28. Hence, a document traveling in the 
channel formed by strips 7 and 8 shown as 47 in FIG. 
1 will be guided into the stacker by end 20. The end 20 
is raised to overcome the tendency of the document to 
continue traveling in the straight line path. Similarly. 
the left end 31 of strip 6 bends toward stacker 29, is 
raised as shown in FIG. 2 and is attached to fender 32 
associated with stacker 29. 
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4 
The magnetic apparatus I2, which determines the 

channel into which the document is guided, is shown in 
greater detail in FIGS. 3, 4 and 5. As shown in FIG. 3, 
each of the strips 2 to 7 is disposed on a post 85 which 
is connected to a coil member 81. The six movable coil 
members associated with the six interior strips are dis 
posed for movement on center piece 76 show in FIG. 
4 of the magnetic apparatus 12. Magnetic apparatus 12 
as shown in FIG. 2 is secured to a stationary part 42a 
of the system. While in FIG. 1 strips 1 and 8 are also 
shown being attached to coil members (no current 
would be sent through these coils) in a preferred em 
bodiment of the invention only six coils corresponding 
to strips 1 to 6 would be provided and strips 7 and 8 
would merely be secured to a stationary part of the sys» 
tem such as posts secured to the feed plate 42. Refer 
ring to FIG. 4 in greater detail it is seen that the magnet 
assembly includes four permanent magnets 64, 65, 72 
and 73 which may be made of any known magnetic ma 
terial such as for instance Alnico. Each of the magnets 
has two square corners and one tapered edge, 100 of 
magnet 72 and 101 of magnet 73. Each of the magnets 
is arranged to have a north pole facing the middle of 
the magnetic structure and a south pole facing towards 
the top or bottom of the magnetic structure. Disposed 
between magnets 64 and 72 is a piece of high-permea 
bility material 66 which may for instance be soft iron 
and which has approximately the same shape as the 
magnets as shown in FIG. 4. A similar piece 67 is dis 
posed between magnets 65 and 73. When the compo 
nents of the exploded view of FIG. 4 are assembled, 
pieces 66 and 67 are thus sandwiched between the 
north poles of magnets 64 and 72 and 65 and 73 re 
spectively. Each of the iron pieces 66 and 67 is ma 
chined to have a slot 103 and 104 respectively in FIG. 
4 to accommodate a third piece of high permeability 
material. This third piece of high permeability material, 
is shown at 76 in FIG. 4 and may have attachment tabs 
78 and 79 at each end thereof for insertion in slots I03 
and 104. Piece 76 is in the shape of a section of a circle 
and fits into grooves I03 and 104 because of the ta— 
pered nature thereof as described above. Pieces 66 and 
67 may be arranged to have holes 70 and 71 which may 
line up with holes 80, as well as similar holes at the 
right-end tab of piece 76. Suitable fastening pine or 
bolts may be inserted through the holes to secure piece 
76 to pieces 66 and 67. In the alternative, any suitable 
known method of fastening which does not employ 
holes may be used. Bottom piece 60 of the magnetic 
structure is also constructed of a high permeability ma 
terial such as soft iron and has two recessed portions 62 
and 63 the side walls of which 106 and 107 are tapered. 
to accommodate magnets 64 and 65. Top piece 74 is 
identical to bottom piece 62. 
Exclusive of piece 76 which is fastened to pieces 66 

and 67 the magnetic structure shown in FIG. 4 is as 
sembled by merely bringing the magnets and pieces of 
high permeability material together so that the respec 
tive pieces line up with each other. Thus. if all the 
pieces of the exploded view of FIG. 4 were compressed. 
the magnetic structure of the invention would be as— 
sembled. A housing 75 is disposed over three sides of 
the structure to insure rigidity and relatively non 
movement of the parts. While the magnetic structure of 
FIG. 4 is shown as being comprised of a number of dif 
ferent parts. it is to be understood that a similar mag~ 
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netic structure of a more unitary construction is within 
the scope of the invention. 
The magnetic lines of force of the structure of FIG. 

4 originate at each north pole. travel through high per 
meability pieces 66 and 67 respectively through high 
permeability piece 76, through the air gap between 
piece 76 and top and bottom pieces 60 and 74 and 
through pieces 62 and 74 back again to the south poles 
of each of the magnets. Thus, the direction of some of 
the magnetic lines of force traveling through center 
piece 76 is illustrated in FIG. 4. The top most set of 
lines is originated by magnets 72 and 73 and the bottom 
most set of lines is originated by magnets 64 and 65. 
Each of the coil members, such as coil member 81 in 

FIG. 3 has a central cut-out portion such as 82. Before 
assembly of the magnetic structure, the cut-out portion 
of each of the coil members is threaded onto center 
piece 76. Additionally, a stationary pin 92 and insula 
tors 76 are extended through holes 127 of members 81 
and through holes 128 of members 81 and act as a 
clamp for members 81. Portions 83 and 84 of'member 
81 are ?exible while portions 111, 112 and the remain 
der of the member is rigid and the magnetic forces are 
therefore effective to move the members on piece 76 
by flexing portions 83 and 84 about the pin extending 
through holes 127 and 128. In the top view of the mag 
netic structure shown in FIG. 5, three such coil mem 
bers 91, 92 and 93 are shown mounted for movement 
on center piece 76. 
Each of the coil members, such as 81, has a vertically 

extending post 85 disposed at the front end thereof. 
Post 85 may be constructed of any suitable rigid mate 
rial and as shown in FIG. 3a has a groove 89 disposed 
somewhere along its length. Elongated strip 109 in FIG. 
3 is formed with a loop at the right hand end thereof of 
a diameter which allows it to ?rmly fit around post 85. 
The loop of strip 109 is formed by bending the right 
hand end of the strip 360° around and welding or sol 
dering the two portions of the strip to each other at 88. 
Loop 86 of strip 109 is arranged to have an indentation 
87 at a particular point along its length. This indenta 
tion is arranged to fit into groove 89 of post 85 in lock 
ing arrangement so that strip 109 is securely fastened 
to post 85. As shown in FIG. 2, post 85 extends through 
opening 44 in feed plate 42 and the vertical positions 
of slot 89 and indentation 87 are arranged to bring the 
elongated strip to the proper vertical position just 
above or touching feed plate 42. One advantage in se 
curing the strips to coil members such as 81 instead of 
winding the coils right on the strips is that the d0cu~ 
ments do not abrade the coils in their passage through 
the channel entrance. 
Current is supplied to the coils of each of the coil 

members 81 by the connection of appropriate circuitry 
to the tabs of leads 83 and 84. The appropriate cir 
cuitry which is shown in FIG. 8 is arranged to send cur 
rent through the coils of coil members 81 in either the 
clockwise direction as shown in FIG. 3 or in the coun 
ter-clockwise direction. When coil member 81 is dis 
posed on center piece 76 of the magnetic structure, 
upper piece 111 of the coil member will be disposed in 
the air gap between piece 76 and upper piece 74 and 
lower piece 112 will be disposed in the air gap between 
piece 76 and lower piece 60. The magnetic lines of 
force in the upper air gap traveling from‘ bottom to top 
interact with the current flowing in portion 111 which 
may for instance be traveling from left to right and the 
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6 
lines of force in the bottom air gap traveling from top 
to bottom interact with the current in portion 112 
which would be ?owing from right to left if the current 
in portion 111 were ?owing from left to right. Hence, 
the force exerted on both portions 111 and 112 by the 
interaction of magnetic ?eld and current will be in the 
same direction. This force will tend to pull the coil 
members toward the right-side magnets 65 and 73 if the 
current ?ows in one direction and towards the left side 
magnets 64 and 72 if the current ?ows in the opposite 
direction. Hence, by selectively controlling the direc 
tion of the ?ow of the current in each of the six mov 
able coil members, any number of coil members may 
be made to de?ect to the right, and any number to the 
left, thereby selectively opening up any of the seven 
channels illustrated in FIG. 1 at document selection 
station 45. It should be appreciated that the magnetic 
structure shown in FIG. 4 is a relatively closed mag 
netic structure including low reluctance top and bot 
tom pieces 60 and 74 and low reluctance center piece 
76 on which the coils are disposed ensuring that as 
much ofthe magnetic field as possible is conserved and 
concentrated in the area where the magnetic field 
'current interaction takes place, thereby maximumizing 
the force applied to the coil members and permitting 
the magnet pairs to be further from each other than if 
a more open magnet circuit were employed. Also, coils 
with current ?owing in opposite direction repel each 
other increasing speed of separation. 
The structure of coil member 81 is shown in greater 

detail in FIGS. 6 and 7. The coil is wound with insu 
lated copper wire 122 on parallel ?exible conducting 
support members 120 and 121. These members may be 
constructed of the same beryllium-copper material as 
the elongated strips. The coil is soldered to strip 121 at 
outside solder point 123 and to strip 120 at inside sol 
der point 124. Conducting wires may then be con 
nected to members 120 and 121 at tabs 129 and 130. 
Use of the structure shown in FIG. 6 permits the ends 
of the coil to be connected to external circuitry without 
bringing the center most part of the coil wire out across 
the entire coil thereby creating undesirable stress 
points where the wire being brought out crosses the 
turns of the coil. As adjacent coil members tend to slap 
each other with substantial force when forming a new 
entrance channel at the document selection station the 
stress points eliminated by the present structure are 
present potential open circuits. 
Each of the members 120 and 121 has cut-out arc 

portions 126,131 and 125, 130 as shown in FIG. 6. The 
purpose of these cut-out portions is to cause the ?exing 
action to be evenly distributed. The structure shown in 
FIG. 6 is potted such as with the use of epoxy and a 
member 131 as shown in FIG. 7 is disposed over the 
potting between members 120 and 121 to give the re 
sulting unit strength and rigidity. Member 131 may also 
be constructed of beryllium-copper material. Post 85 is 
properly positioned before the unit is potted. 
FIG. 8 shows an electronic system for selectively de 

?ecting the coil members to form an entrance channel 
for the document to be sorted. Character recognition 
unit 135 is disposed along the document transport path 
of document 11 in FIG. 1 upstream of channel selec 
tion station 45. Recognition unit 135 is effective to rec 
ognize information disposed on or in document 11 in 
dicative of which stacker the document is to be sorted 
into and is effective to output a signal on one of lines 
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l to 7 depending on which of the seven stackers the in 
formation in indicative of. By way of example unit 135 
may be a character recognition unit as known to those 
skilled in the art responsive to characters disposed on 
document 11, may be a bar code or color code recogni 
tion unit responsive to a bar or color code disposed on 
document 11, may be a perforation sensing unit re 
sponsive to a configuration of perforations punched 
into document 11 or may be any other form of recogni 
tion unit responsive to information disposed on or in 
document 11. 
Constant current source 145 is a standard constant 

current source such as, for instance, a standard voltage 
source connected in series with a high resistance. Coils 
139 to 144 are the coils of the six interior movable coil 
members and are connected in series across the con 
stant current source. A signal appearing on one of out 
put lines 1 to 7 of recognition unit 135 is operative to 
close a corresponding one of the switches 1 to 7 con 
nected between coils 139 to 144 and resistor 138. 
While, for convenience of illustration, switches 1 
through 7 are illustrated as being mechanical switches, 
in an actual embodiment they would be electronic 
switches respectively connected to output lines 1 
through 7 of recognition unit 135. For instance, 
switches l to 7 could be transistor switches with coils 
139 to 144 being connected in the collector circuits 
thereofand the signal on one of lines 1 to 7 being oper— 
ative to forward bias the base-emitter junction of the 
transistor thereby turning it on. In the alternative, any 
other known form of electronic switch means could be 
used for switches 1 to 7. 
Closure of one of switches l to 7 will cause current 

to flow in all of the coils to the left of the closed switch 
in one direction and current to ?ow in all of the coils 
to the right of the closed switch in the opposite direc— 
tion. The arrows of FIG. 8 adjacent coils 139 to 144 are 
drawn for the case in which switch 2 is closed. Hence, 
by selectively closing one of switches 1 to 7 the coil 
members associated with coils 139 to 144 are de?ected 
to selectively open one of the seven transport channels 
to document 11 at channel selection station 45. 
Each of the output lines 1 to 7 of recognition unit 135 

are connected to the inputs of OR gate 136. The output 
of OR gate 136 is connected to one-shot multivibrator 
137, a signal at the output of multivibrator 137 being 
operative to close switch A which may be similar in na 
ture to switches 1 to 7. At the instant that current is 
?rst applied to coils 139 to 144, it is desirable to have 
the maximum amount of current ?owing therethrough 
that the coils can handle on a short term basis to result 
in a maximum force being applied to the coil members. 
One-shot multivibrator is arranged to generate a signal 
having a duration of small percentage of the time that 
it takes the coil members to assume their final de?ected 
position. The output signal of one~shot multivibrator 
137 is operative to close switch A for this‘ period of 
time thereby short-circuiting resistor 138 and insuring 
that the maximum amount of current flows through 
coils 139 to 144 at the instant that the initial force de» 
flects the coil members. After the initial de?ection, the 
output of one-shot multivibrator 137 falls and switch A 
is opened thereby reconnecting resistor 138 between 
the coils and ground and reducing the current flow 
through the coils to a value which they can safely han 
dle on a steady state basis‘ Hence, FIG. 8 shows a sim 
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8 
ple and effective arrangement for selectively de?ecting 
the coil members‘ 
The electronics for controlling the stackers and for 

indicating missorts is shown in FIGS. 9 and 10. FIGS. 
9 and 10 show the electronics for only two stackers but 
it is understood that similar electronics could be em 
ployed in conjunction with any number of stackers. 
While the stackers in FIG. 1 are each located at the end 
of a separate transport channel so that in order for a 
document to be properly sorted. (1) the document has 
to be guided into the proper channel and (2) a finger 
of the stacker must be made to close on the document 
at the proper time it should be understood that the 
electronic system shown in FIGS. 9 and 10 may also be 
employed with stackers which are located along a sin 
gle channel and that sorting may be accomplished in 
this manner. Additionally, it is to be understood that it 
is not necessary to use stackers in conjunction with the 
electronic system of FIGS. 9 and 10 but that instead 
any activatable document receiving means such as for 
instance gates may be used. 
Referring to FIG. 9 the document first passes by rec 

ognition unit 160 which outputs a 4-bit digital code 
corresponding to the information recognized on the 
document. Recognition unit 160 it similar to recogni 
tion unit 135 described in conjunction with FIG. 8 ex— 
cept that it includes a 4-bit digital code generator con 
nected to output lines 1 to 7. The system of FIG. 9 em» 
ploys a plurality of photocells and associated gates and 
registers displaced at intervals along the transport path. 
For transferring the code read from the document from 
register to register, in correspondence with the travel 
of the document along the transport port. The number 
of photocells and associated gates and registers which 
are employed depends on the overall length ofthe feed 
and the spacing between successive documents being 
fed. 

Referring to FIG. 9, when the leading edge ofa docu~ 
merit passes photocell 162, thereby interrupting a beam 
of light normally incident on photocell 162, such as a 
beam of light emitted from a light source directly 
across the transport path from photocell 162, gate 16] 
is opened and the code indicative of the information 
read from the document is fed to 4—bit register 163. De— 
coder 173 is connected to the outputs of register 163 
and is operative to emit a signal at output 201 when 
ever signals appear at the outputs of register 163 and 
to emit an output signal on output lines TS when the 
outputs of register 163 correspond to the code for 
stacker 1. The output signal on line TS is amplified by 
amplifier 175 and is fed to an operating means for 
stacker 1 such as a relay which is effective to cause a 
finger of stacker 1 to be present in the transport path 
and to close on the document when it arrives at the 
stacker. The details of an operating means for the 
stacker are described in previously mentioned U.S. Pat. 
Application No. 256,853. Since the distance between 
photocell 162 and stacker 1 is known as well as the 
speed of travel of the document, the time of arrival of 
the document at stacker 1 is known. 
The output of amplifier 175 is also inverted in in 

verter 176. the output of which is fed to AND gate 200 
along with the output 201. The output of AND gate 
200 therefore goes high when a code signal not corre 
sponding to the code of stacker 1 is generated at 163 
and the output of AND gate 200 is fed to multivibrator 
177. Multivibrator 177 is arranged to generate an out 
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put signal on line 190. a. predetermned period of time 
after an input signal thereto is received. However. if a 
signal appears at the reset input of multivibrator 177 
before the predetermined time has clasped. no output 
signal is generated on line 190. The predetermined 
delay of multivibrator 177 is arranged to be slightly 
greater than the time it should take for the document 
to travel from photocell 162 to photocell 164. When 
the leading edge of the document intercepts photocell 
164. a signal is generated at the reset input of multivi~ 
brator 177. Hence. if the document arrives at photocell 
164 approximately at the time that it should arrive. no 
output signal is generated on line [90 while. on the 
other hand. if the document is missorted into stacker 1 
an output signal will be generated on line 190. Line 190 
is connected to counter 179 which has a single missort 
light 180 connected to the first count output thereof 
and a multiple missort light 178 connected to the sec 
ond count output thereof. Thus. if one signal is gener 
ated on line 190, counter 179 will cause single missort 
light ISO to become illuminated. while if multiple mis 
sorts occur. a second and subsequent signals will be 
generated on line 190 which will cause counter 179 to 
illuminate multiple missort light 178. 
The signal generator by photocell 164 besides reset— - 

ting multivibrator 177 is operative to open gate 165 
thereby transferring the code signal corresponding to 
the document to register [66. The leading edge of the 
document next intercepts photocell [68, the output sig 
nal of which opens gate 167 and causes the code signal 
to be transferred to register 169. The output of register 
169 are connected to decoder [74 which has three out‘ 
puts. As in the case of decoder 173, a signal appears at 
output 202 whenever signals appear at the outputs of 
register [69 and a signal appears at the TS output of de 
coder 174 if the code signal corresponds to the code for 
stacker 2. The signal at the TS output is amplified by 
amplifier 81, the output signal of which is fed to the op 
erating means for stacker 2 causing a finger of stacker 
2 to be present in the transport path and to close on the 
document when it arrives at the stacker. The output of 
the amplifier is also fed to inverter 182. the output of 
which is fed to AND gate 203 along with the signal 
from decoder output 202. The output of AND gate 203 
is fed to multivibrator 183 which is similar to multivi 
brator 177. The output of photocell 170 is fed to the 
reset input of multivibrator 183. Multivibrator 183 will 
generate an output signal if a document not destined 
for stacker number 2 is sorted into stacker 2 and the 
output of multivibrator 183 is fed to counter 185. the 
outputs of which in turn are fed to single missort light 
186 and multiple missort light 184. 
A signal appears at the third output PS of decoder 

174 when the code signal for the previous stacker. 
which in this case is stacker l appears at the outputs of 
register [69. Since a document corresponding to this 
code signal should have been sorted into stacker 1. a 
signal at output PS indicates that a document which 
should have been sorted into the previous stacker was 
not in fact so sorted. The output of multivibrator I83 
and the PS output of decoder 174 are connected to the 
inputs of OR gate 187, which emits an output signal 
when either of the two types of errors has occurred. 
There are two possible types of missort errors which 

can be made with regard to a document which is enter 
ing the area of a stacker. Either the document is not 
supposed to be sorted into the stacker and it mistakenly 
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is sorted into the stacker. or it is supposed to be sorted 
into the stacker and it is not so sorted Referring to the 
electronics associated with stacker 2 in FIG. 9 the first 
possible error is detected by an output signal being gen» 
erated by multivibrator 183 and the second possible 
error is detected by an output signal occuring at output 
PS of decoder 202. Hence. the system shown in HG. 9 
is operative to detect and indicate sorting errors shortly 
after they cccur. 
The document feeding system may be arranged to 

stop feeding new documents when an error or missort 
is indicated. The operator will manually remove the 
missorted document and processing may continue. The 
registers used in the system are not resettable so that 
they retain the code signals until new information is ill 
putted thereto. ln the event of an error or jam therefore 
the registers retain their information content and after 
the malfunction is corrected processing on the docu 
ments in the system can continue. 
While because in the system shown in FIG. 9 is is the 

leading edge of the document itself which transfers the 
code signal from register to register. the system is rcla~ 
tively time independent compared to prior art systems 
which transfer the code signal on a time basis. The sys_ 
tem shown in H6. 9. however. is time dependent to the 
extent that multivibrator I77 sets a predetermined 
delay time within which the document has to traverse 
the distance between photocells 162 and I64 before 
the system signals that a missort has occurred. The sys 
tem shown in FIG. [0 eliminates this time dependency. 
Since the system of FIG. 10 has many components in 
common with the system of FIG. 9. the common com 
ponents retain the same numbering and the operation 
thereof is not described. The difference between the 
systems of FIGS. 9 and i0 is the addition of photocells 
T95 and 190 and AND gates [91 and 196 and the elimi' 
nation of multivibrators 177 and 183. Photocells I95 
and 190 are arranged adjacent to stackers i and 2 re 
spectively so that they will cause a signal to be emitted 
when a document is sorted into the stacker. Referring 
to stacker l the output of photocell 195 is connected 
to AND gate 196 the other input of which is connected 
to the output of AND gate 200. The output of AND 
gate 200 goes high when signals not corresponding to 
the code of stacker 1 are outputted at register 163. A 
high output at AND gate 200 indicates that a document 
was sorted into stacker 1 even though its code did not 
correspond to the code of stacker 1. The output ofpho 
tocell 190 associated with stacker 2 is fed to AND gate 
[91 which operates in a similar fashion. Additionally. 
the output of AND gate 191 is fed to OR gate 187, the 
output of which indicates that an error has occurred. 
While we have disclosed and described the preferred 

embodiments of our invention. we wish it understood 
that we do not intend to be restricted solely‘ thereto. but 
that we do intend to include all embodiments thereof 
which would be apparent to one skilled in the art and 
which come within the spirit and scope of our inven 

tion. 
What is claimed is: 
l. A sorting system comprising a document transport 

path. means for transporting a document along said 
path. a plurality of elongated ?exible strips forming a 
plurality of document transport channels there be 
tween. each said channel terminating at a different 
sorting area at one end thereof and at a channel selec» 
tion station adjacent said document transport path at 
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the other end thereof. said strips at said other end being 
laterally displaceable to join a selected one of said 
channels with said transport path. and means attached 
to said strips at the other end thereof for securing said 
strips to coil members which are mounted on a mag 
netic apparatus comprising two pairs of magnets which 
are separated from each other by an air gap. the mag 
nets of each pair of magnets sandwiching a center piece 
of high permeability material between them. with the 
same pole of each magnet facing said center piece. said 
center piece extending from one pair of magnets to the 
other in said air gap. said coil members being mounted 
for movement on said center piece. whereby said coils 
will be de?ected towards one pair of magnets when 
current is sent through the coils in one direction and 
towards the other pair of magnets when current is sent 
through in the other direction 

2. The apparatus of claim 1 further including con 
necting pieces of high permeability material for con 
necting the poles opposite to said same pole of said first 
and second pairs of magnets to each other. 

3. The apparatus of claim 2 wherein said connecting 
pieces comprise one piece which connects a pole of 
one magnet of one pair and a pole ofthe corresponding 
magnet of the other pair and another piece which con 
nects a pole of the other magnet of said one pair and 
a pole of the corresponding magnet of said other pair. 

4. The apparatus of claim 3 wherein at least part of 
one edge of said center piece is in the shape of a circu 
lar are, 

5. The apparatus ofclaim 4 wherein the cross-section 
of said magnets and said center piece is substantially 
rectangular. 

6. The apparatus of claim 5 wherein each coil mem 
ber comprises an electrically conducting coil mounted 
on a supporting means and wherein the turns of said 
coils are substantially rectangular in shape. 
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7. The apparatus of claim 6 wherein the magnets are 

wider at one than at the other end. 
8. The apparatus of claim 7 wherein at least part of 

two concentric edges of said center piece are in the 
shape of a circular arc. one edge being longer than the 
other edge. the longer edge connecting a ?rst pair of 
two magnets of said two pairs together and the shorter 
edge connecting a second part of two magnets of said 
two pairs together. said second part being closer to the 
wider end of said magnets than said first part. 

9. The apparatus of claim 8 wherein said connecting 
pieces have recessed areas of contacting said magnets. 

Ill. The apparatus of claim 2 wherein said center 
piece is comprised of a plurality of separable parts. 

ll. The system of claim 1 wherein a stacker means 
is located at each sorting area. 

[2. The system ol'claim I wherein said means for se 
curing said strips to said coil members comprise post 
means extending between said strips and said coil mem~ 
hers. 

13. The system of claim 12 wherein each of said coil 
members comprises two flat parallel conducting ele 
ments separated from each other on which an insulated 
conducting coil is wound. the outside end of said con 
ducting coil being soldered to one of said elements and 
the inside end of said conducting coil being soldered to 
the other of said elements. each of said conducting ele 
ments having portions which extend beyond the area of 
said coil for connection to an external circuit, and a 
means which is insulated from said elements for hold 
ing said elements in rigid relationship to each other, 

14. The system ol'claim [3 wherein part of each turn 
of said coil is disposed on one of said elements, part of 
each turn is disposed on the other of said elements. part 
of each turn is disposed between said elements and the 
shape of the turns is substantially rectangular. 
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