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United States Patent Office 3,024,904 
Patiented War. 3, 1962 

3,024,904 
SORTENG MACHINE 

Alvin E. Gray, Binghamton, N.Y., and Lawrence A. 
Wilson, San Jose, Calif., assignors to international 
Business Machines Corporation, New York, N.Y., a 
corporation of New York 

Filed May 13, 1959, Ser. No. 813,037 
12 Claims. (C. 209-74) 

This invention relates to a sorting machine, and, in 
particular, to a fully automatic sorting machine for sort 
ing punched cards. 
A sorting machine generally comprises a hopper which 

contains a deck of cards to be sorted, and a picker knife 
arm which picks off a card from the deck and delivers 
it through a throating device into a set of feed rolls. The 
cards contain perforations representing bits of informa 
tion. The cards are passed through sensing means, such 
as electrical sensing brushes, which sense the openings 
in the cards. When a perforation in the card passes 
under the brush it enables the brush to complete a circuit 
and a signal or impulse is sent to a sorting magnet which 
then operates a particular chute blade to deflect the card 
into a particular pocket. As each card passes under 
the brushes, the signal transmitted to the sort magnets 
determines the pocket into which the card will ultimately 
be delivered. Whenever more than one sort is required 
to obtain the desired information, the brushes are reset 
to another position in order to select the other desired 
information as represented by the columns of perfora 
tions on the cards, 
When the machine has finished one sorting step of a 

group of cards, the cards must be returned from the 
pockets to their initial position in the hopper and the 
machine reset for the next sort. Present practice re 
quires an operator to remove the sorted cards from the 
pockets and return them to the hopper while maintain 
ing the cards in sequence, and to move the brushes, or 
other sensing means, to the next column to be sorted. 
Although a fully automatic machine has been recog 

nized as a desirable feature for sorting machines, various 
card transporting problems have made it difficult to 
attain. 

During a sorting operation, the pockets in present ma 
chines do not generally receive the same amount of 
cards. For example, a smaller number of cards are sorted 
into one pocket while a larger number may be sorted 
into another pocket. Normally, if a pocket becomes 
filled, the machines are designed to stop so as to prevent 
jamming of cards. Therefore, there is a requirement 
that the machine have the attention of an operator to 
remove the cards from the pockets that become almost 
filled in order to enable the machine to sustain its opera 
tion, although the total number of cards sorted does not 
fill the total capacity provided of all of the pockets. 

Previously, the card stock was fed horizontally toward 
a picker knife with the cards standing on one of their 
edges, and then picked off by the picker knife which 
operated vertically. Although a constant weight was 
exerted on the stack, the weight was not uniformly dis 
tributed. The constant weight did not account for the 
yield or warp that the cards inherently have, which 
changes with decrease of the number of cards, and, 
therefore, resulted in a limitation on the speed at which 
the machine could operate. Thereafter, the design of 
the sorting machine was changed so that the stack of 
cards was vertically placed in the hopper with the cards 
laying on their flat side and the picker knife operating 
horizontally. This was done to permit the operator to 
more readily add more cards to the stack while the 
machine was operating. Also, the weight of the cards 
plus other additional weights permitted a higher speed 
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of card feeding. With this type of feeding, the cards 
are sorted into groups into separate sort pockets. How 
ever, with this arrangement, it is difficult to automatically 
remove the cards from the pockets and still maintain 
the cards in proper sequence so as to automatically 
deliver them to the main hopper. 

It is, therefore, an object of this invention to auto 
matically remove sorted cards from the pockets of a 
sorting machine in such a manner as to maintain their 
sequence while returning them to the hopper for the next 
sorting step. 

It is also an object of this invention to provide a hopper 
for an automatic sorter in which the cards are stacked 
to rest on their edge and yet urged toward the picker 
knife by moving the cards transversely to this edge, and 
also provide pockets into which the cards are sorted in 
a manner to rest on the edge and an auxiliary hopper 
into which the cards are transferred by moving them along 
their edge and from there moving the cards from the 
auxiliary hopper into the main hopper along this same 
card edge. 

It is another object of the invention to provide auto 
matic means to shift a sorting circuit from one brush to 
another brush, or from one line or column of sensing 
to another line or column, for each additional sort regard 
less of the number or order of the lines or columns, in 
order to automatically sort out cards containing the 
desired information. 

It is a further object of the invention to maintain the 
sequence of the sorted cards by sorting the cards in the 
pockets in such a manner as to lay on their edge, and 
maintain the groups of sorted cards in close proximity 
to prevent them from falling on their sides while being 
transported. 

It is another further object of this invention to feed 
cards in the hopper in a direction transverse to the plane 
of the card with the cards standing on their longest edge 
while the picker knife is operating to deliver the cards in 
a direction coinciding with the plane of the card, and 
to provide a card transport means to overcome the fric 
tion that was previously exerted on the edge of the cards 
as they were moved over the bed of the hopper, to 
thereby maintain a substantially uniform pressure of the 
cards at the picker knife and throat area so as to be 
capable of picking cards at higher speeds without un 
acceptable card damage. 

It is a still further object of this invention to provide 
an automatic sorter in which the cards are sorted into 
pockets, which automatically expand to accept each addi 
tional card entering a pocket, and as each pocket is 
expanded in size, the succeeding pockets are shifted to 
a new card receiving position so as to make the cards 
transportable and maintained in sequence when the cards 
are transported from the pockets. 

It is yet another object of this invention to provide a 
Sorting mechanism having a plurality of expandable sort 
ing pockets in which the overall length of the pockets 
increases by an amount substantially equal to the increase 
in size of one of the pockets, which increase in size is 
equal to the thickness of the card that is about to be 
received by that pocket so that the cards are more readily 
transportable, by automatic means, to a hopper. 

It is yet another further object of this invention to pro 
vide an automatic sorting machine with expandable pock 
ets for receiving cards which simultaneously deflect the 
cards into the pocket and automatically increase in size, 
and to provide means for retracting the pockets to their 
original size after a sort is completed and the cards re 
moved from the pockets so that the pockets are in posi 
tion to again receive cards which have been automatical 
ly removed from the pockets and returned to the hopper 
for the next sort. 
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It is considered another object of this invention to 
provide automatically operated pressure plates in both 
the auxiliary hopper and main hopper, the pressure plates 
maintaining the cards in upright position. So as to enable 
them to be transported and moved. 

It is also another object of this invention to provide a 
card transporting mechanism for transporting the stack 
of cards into the main hopper at a position Spaced from 
the picker knife, and to provide means for positioning 
the stack adjacent the picker knife. 

Briefly stated and in accordance with one aspect of 
this invention, we provide an automatic means for re 
turning the cards from the pockets of a sorting machine 
to the hopper in order to be resorted, where the cards 
are sorted into pockets having a plurality of dividers which 
are expandable so as to maintain the cards in close proX 
imity to enable them to be transported, transporting the 
cards into a tray which is transported adjacent the hopper 
for removal into the hopper, and to provide card trans 
port means in the hopper to engage the card stack in 
the hopper to insure proper feeding of cards at the picker 
knife. 

Other objects of the invention will be pointed out in 
the following description and claims and illustrated in 
the accompanying drawings, which disclose, by way of 
examples, the principle of the invention and the best mode, 
which has been conternplated, of applying that principle. 

In the drawings: 
FIG. 1 is a schematic diagram showing the path of the 

cards as they are sorted into the pockets, and transported 
from the pockets to the main hopper for the next sort. 

FIG. 2 is a view showing details of the card feed and 
Sorting mechanism including the expandable pockets. 

FIG. 3 is a perspective view partially showing the tim 
ing belt, expandable pockets and pocket selecting mech 
anism. 

FIG. 4 is a perspective view showing the restoring 
mechanism for the expandable pockets. 

FIG. 5 is a perspective view showing the card trans 
port mechanism for transporting the cards from the ex 
pandable pockets to the main hopper. 

FIGS. 6-9 show various positions of the cam latches 
and pocket opening levers. 

FIG. 10 is a perspective view showing how the rolls 
are raised and rotated to transport the cards. 

FIG. 11 is a view partly in section showing the mecha 
nism for raising the card transport tray to the main hop 
per. 

FIG. 12 is a view partly in section showing the means 
for driving the auxiliary hopper pressure plate. 

FIG. 13 is a view showing the drive for the main hop 
per pressure plate. 

FIG. 14 is a side view showing how the main hopper 
preSSure plate exerts a pressure on the card deck which 
is maintained within a narrow range. 

FIG. 15 is a view showing the card transport mecha 
nism at its low position. 
FIG. 16 is a view showing the card transport tray in 

its up position adjacent the main hopper. 
FIG. 17 is a view showing a portion of the card trans 

port tray mechanism. 
FIGS. 18a and 18b are views of the circuit diagram 

for operating the machine. 
FIG. 19 is a timing chart showing the sequence of op 

erations. 
Referring to FIG. 1, a schematic diagram is shown of 

the path of travel of the cards. In general, cards 18 are 
fed from a hopper 10, into an expandable pocket mech 
anism 12 and from there moved into a card transport 
means 14 to transport the cards back to the hopper 10 
as shown by the arrows 16. The cards 18 are stacked 
side-by-side on one of their long edges, as shown in 
FIG. I. 

Referring now to FIG. 2, the cards are fed downward 
ly transversely of their long lower edge So as to be singly 
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4. 
picked by the picker knife 20, and fed by feed rolls 21 
past sensing means 22 which sends a signal to a distributor 
24. The cards then pass into a timing card transport 
means 25 for maintaining the cards in timed sequence 
and which will hereinafter be more fully explained. The 
distributor 24 is a part of a selector mechanism 27, the 
distributor being timed with card movement to send a 
signal from a single brush at the appropriate time to a 
pair of magnets 26 so as to actuate one of the chute 
blades 28 and deflect the card into one of the expand 
able pockets 30. There are as many pairs of magnets 
as there are pockets. The cards are thereafter automat 
ically removed from the pockets into a card tray trans 
porting system (FIG. 5) by a card roll device generally 
designated at 34 (see also FIG. 10). The transporting 
system comprises a card tray or auxiliary hopper 32 
(FIG. 5) and linkage means 36 for automatically trans 
porting the tray and cards from a position adjacent the 
pockets 30 to a position adjacent the hopper 10 where 
they are automatically removed into the main hopper 10 
at a location spaced from the picker knife 20 for con 
tinuing the sorting process. The cards 18 are then moved 
toward the picker knife 20 by an automatic pressure 
means 40 to fill the gap 41. Automatic pressure means 
39 is provided in the auxiliary hopper for maintaining 
the cards in an upright position and compact. Also, the 
automatic pressure means 40 is provided in the main hop 
per for maintaining substantially uniform pressure on the 
cards and thereby exert a substantially constant pres 
sure at the picker knife as the cards are removed from 
the hopper. 
The timed card feed, the expandable pocket System, 

selector mechanism, the clutched sequence cam unit, the 
card tray transport system for emptying the pockets 
and reloading the hopper, including the variable pressure 
means for supporting the cards in the auxiliary hopper 
and for maintaining pressure on the cards in the main 
hopper, the timed mechanical drive means, and elec 
trical circuit will now be individually described. 

Tined Card Feed 

An important consideration in sorting cards in a Sort 
ing machine is that of timing. In other words, the 
operations to be performed on the card must take place 
in sequence. For example, the timing of the delivery 
of the card to the sensing means 22 is important to 
actuate the proper chute blade 28 so as to defect that 
scard into that chute at the exact moment that the card 
arrives at the pocket. Otherwise, additional sensing 
means would be required in order to determine where the 
particular card that you were sensing is located in the 
machine. By accurately timing the card from the in 
stant it is placed into motion by the picker knife, the 
various operations can be timed to take place. 

Therefore, in order to feed cards in timed relation 
ship and to actuate the appropriate chute blade to deflect 
the card into its proper pocket, picker knife 20 delivers 
cards according to a timed relationship (FIG. 2). The 
cards are fed past sensing brushes 22 by feed rolls 23, 
50 and between the guide plates 52 and 54. Referring 
to FIGS. 2 and 3, and in order to still maintain the cards 
in timed relation with the remainder of the machine, 
two pairs of feed rolls 58 together with the guide plates 
52 and 54 form a guide path for feeding cards onto 
two timing belts 56 (see also FIG. 5). Extending 
through the guide path is a card lever mechanism (FIG. 
11) which closes contacts at 55 when cards feed past 
and depress the lever 57. The contacts will remain 
closed until the last card of a sort has passed. The card 
lever is sufficiently long to overlap the gap between the 
cards so as to maintain the contacts closed during a 
complete sort. The contacts will thereafter reopen under 
their own spring tension. The purpose of the card lever 
mechanism will be more fully explained under the section 
entitled, “Circuit Description and Timing Chart.” The 
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timing belt 56 is kept in proper timed relationship by 
being supported by and driven by sprocket wheels 60 
and shaft 62 (also FIG. 2). It is intended that the drive 
for shaft 62 be connected to the same drive means as 
the picker knife to maintain the timing relationship. 
The other end of the timing belt 56 is supported on 
and passed around sprocket wheels 64 which are rotat 
ably mounted on a shaft 66, which shaft is rotatably 
mounted in a pair of spring biased arms 68. For pur 
poses of this invention, a pair of sprocket wheels 60 
(FIG. 5) and 64 is used. The spring 67 (FIG. 2) en 
ables the spring arms 68 to maintain each belt 56 in a 
tight condition at all times. The teeth 70 that mate with 
the sprocket wheels 60 and 64 are positioned near the 
marginal edges of the belts thereby providing a smooth 
surface 71 (FIG. 3) in the center portion of each belt 
so that each may ride against the under side of a 
vacuum channel 72. Vacuum can be supplied to the 
channel in any well-known manner such as a conduit 74 
for each belt 56. 

Since it is important to insure proper timing of the 
card throughout the sensing and feeding operations, a 
series of lugs 76 are provided on each belt 56 which 
extend across the belt and are spaced equally around 
the periphery of the belt. The lugs 76 are spacedly 
positioned so as to main the cards in timed relation with 
the picker knife, feed rools, reading brushes 22, etc., 
from the time that the card is picked from the hopper. 
In addition to maintaining the cards in the proper loca 
tion and timed relationship to the other timed operation, 
the lugs 76 also assist in pushing the cards into the 
proper sorting pocket 30, the details of which will be 
more fully hereinafter explained. 

In order that the belts 56 can positively retain and 
support the cards when the cards are brought around 
to the underside of the belt 56, openings 78 (FIG. 3) 
are provided in the central portion of each timing belt 
between each pair of lugs and positioned so as to be 
aligned with the vacuum channels, and in that manner 
serve as vacuum ports to Support the cards against the 
belts. 

The Expandable Pockets 
Reference is now made to FIGS. 2, 3 and 4 which 

show an expandable pocket system for stacking the sorted 
cards in the least amount of space so as to make them 
more readily transportable. Each pocket 30 is defined 
by two plates 80 and 82, two such plates forming a 
divider as best shown in FIG. 3. In order to provide 
a plate from which all of the other plates move or 
expand, a reference plate 84 (FIG. 2) is provided and 
is mounted so as to be stationary. A U-shaped notch 
86 (FIG. 3) is provided in the plates 80 so as to ride 
on side rail 88. The other sides of the plates 80 also 
contain notches 86 to permit the side rail 88 to support 
the plates 80. The plates 32 contain elongated notches 
87, the purpose of which will be more fully hereinafter 
explained. Now, the plates 82 also are provided with 
rectangular openings 90, but these openings 96 are elon 
gated to permit the plates 82 to move vertically when 
ever the plate is energized upwardly. This will permit 
the plate 82 to extend up into the path of the card so as 
to strip the card from the belts to deflect the card into 
the pocket 30. Not only do the plates 82 have elon 
gated notches 37 so as to ride on rails 88 along with 
the plates 80, but they are also slidably supported on 
the plates 89 so as to move vertically with respect to 
the plate 80 since they form the deflecting chute blades 
for deflecting the cards. For this purpose we provide 
elongated slots 92 (FG. 3) in the plate 82, there being 
at least two for each plate. Studs or the like 94 are 
shown mounted in the slots 92 and are fastened to the 
plates 89. We have shown the second plate 82 in its 
upward position as shown at 82. The plates 89 and 
82 are slidably mounted on the rails 88 to enable the 
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6 
pockets to increase in size, so as to make room for the 
cards as they are deflected into the pockets. 

Since the pockets formed by the plates 80 and 82 are 
in an expanded condition when all of the cards have 
been sorted, the plates must be restored to their original 
or contracted position before the start of each sort. 
Therefore, after the cards are removed from the pockets 
and returned to the hopper, we provide thin pocket re 
storing bars 96, one pair fastened to the plate reference 
84 and each remaining pairs fastened to separate plates 
88. Each plate 80 has a pair of such bars fixed to it, 
which bars then extend through the openings 90 in the 
remaining plates 80 and 82 from right to left as viewed 
in FIGS. 2 and 4. The bars 96 are slidably mounted 
at their other ends in a stationary support plate 98 (FIG. 
2). It is to be noted that the outermost pair of bars 
96 are fixed to the plate 98 at 97. This results in the 
pair of bars 96 connected to each plate 80 or 34 being 
shorter than an adjacent pair of bars by the width of 
a contracted pocket. The significance of this will be 
explained in greater detail hereinafter. 

In order that the plate 82 for each pocket can be 
deflected or urged upwardly into the path of the cards, 
and also to be returned to its original position, a pair 
of brackets 100 (FIG. 3, only one being shown) is fixed 
to the movable plate 82 and a pair of brackets 62 (only 
one being shown) is fixed to the stationary plate 80. A 
pair of springs 104 (only one being shown) is mounted 
betwen these two brackets 100 and 102 so as to urge 
the plate 82 downward below the card feed path to a 
retracted position. In order to provide a means for de 
flecting the card into the pocket, the upper portion of each 
plate 82 is curved to the right, as shown at 106 in FIG. 3. 
The curved portion 106 also contains two deflector 
tongues 108 which extend down into the pocket to di 
rect the cards over rollers 110 which will be hereinafter 
more fully explained. Still referring to FIG. 3, it is 
noted that the upper curved portion 106, which deflects 
the card into the pocket, would normally interfere with 
the timing belts 56 when the plate 82 is in its upward 
position. In order to avoid any interference, a recess 12 
is shown at this location in the plate 82 so as to avoid 
engagement with the belt 56. 

Referring to FIGS. 2 and 3, and as pointed out pre 
viously, the cards are assisted into the pockets 30 by the 
lugs 76 in addition to the curved portion 106 on the de 
flector chute blade 82, and the deflector tongues 108. 
However, since the timing belt is operating at a high speed, 
a more positive means is provided for pulling the card 
down into the pockets. Gravity alone, with the assist 
ance of the lugs 76, deflector biades 106 and defector 
tongues 108, are insufficient to pull the card down and 
away from the timing belt 56, or to strip it from the belt 
56 in a sufficiently small time. Therefore, in order to 
more quickly pull the cards down and away from the 
belt 56, we provide the two friction rollers 110 which 
are mounted on shafts 14 which are in turn mounted for 
rotation in ears 116 struck outwardly from the plates 32. 
As best seen in FIG. 3, each shaft 114 also carries a 
pulley 18 and a fly wheel 120 which permits the shaft 
114 to spin for some time after it is removed from en 
gagement with high speed belt 522 which will be more 
fully explained. 
To further assist the cards being pulled down into 

the pocket 30, we provide deflector tongues 108', fric 
tion rollers 10' mounted on shafts i4 which carry 
a pulley 118'' and fly wheel 120' (FIGS. 2 and 3). 
Another high speed belt 122 is provided for rotating 
the rollers 10'. 

In order to set the two sets of friction rollers 110, 
110' (FIG. 2) in rotational motion so as to pull the 
card down after the card has been sensed and the proper 
plate 82 has been energized into position to deflect the 
card, two flat belts 22, 122 are mounted for high 
speed rotation on two pairs of pulleys 124 and 126. 
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In addition, pulleys 126 are mounted on belt tightener 
spring bell crank arms 128 so as to maintain the belts, 
in a tightened condition at all times. 

Therefore, when the cards are sensed and a signal is 
received to actuate the plate 82 to defect the card into 
a particular pocket, the plates 82 are pushed up to strip 
the card from the vacuum belt 56 and the pulleys i8, 
118'' are brought into contact with the high speed belts. 
122, 122 thereby causing the shafts 4, 114 to spin. 
and cause rollers 110, 110' to pull the card down into 
the pocket. In addition, the inertia of the fly wheels 
120, 120' will keep the shafts 114, 15 spinning for 
some time after the plates 82 have been returned to 
their normal position to insure complete removal of the 
card from the belts. 
When more than one plate 82 is energized so as to be: 

pushed up, one of the pulleys i8 may push up on 
the belt 122 so that the other pulleys would not be in 
contact with the belt 122. To insure that there is some 
contact, means are provided to hold the belt 22 down. 
so as to insure engagement of the pulleys 8 and the 
belt 122. This can be accomplished by a fiat guide plate 
extending across the belt for holding the belt down, 
or by using spring-biased rolls. For this particular em 
bodiment, we prefer to use auxiliary spring rolls 25 
acting on belt 122 to insure contact between the pulleys. 
118 and belts 122 when more than one plate 82 is pushed 
up simultaneously. The same type rolls can be used 
for belt 122. 
As the cards are deflected into the pockets, they are: 

stacked in each pocket on their edge rather than on 
their flat side so as to make it convenient for them to 
be removed from the pockets and then transported up 
into the hopper. Also, the cards are maintained in their 
upright position, so as not to fall over, by the dividers 
80, 82 being automatically sized to the number of cards 
in each pocket. The pocket increases in size only after 
a signal has been received that it is to receive another 
card. When this happens, not only is that pocket in 
creased in size by the thickness of the card, but all of 
the other pockets thereafter are shifted by the same 
amount to a different card receiving position. Also, if 
simultaneously one card is entering a pocket While an 
earlier pocket is about to receive a card, the former 
pocket will not only increase in size but will also shift 
its card receiving position. It is also possible for an 
earlier pocket to be receiving a card so as to shift the 
position of a later pocket while that later pocket is in 
creasing in size to receive a card designated for that 
pocket. As shown in FIGS. 2, 3 and 4, and particu 
larly FIG. 3, this is accomplished by providing a clutch 
ing lever 130 around each restoring bar 96. The clutch 
ing lever 130 is urged into cramping relation with the 
restoring bars 96 by springs 132 and cam 134. When 
ever a signal is received from sensing a particular card 
that it is to be deflected into a particular pocket, plate 
82 of that particular pocket is urged upwardly carrying 
with it the cam 134. As cam 134 is carreid upwardly, it 
moves against the nose 136 of the clutching lever 130 
which forces the plates 82 and 80 to the left and is 
cumulative when more than one plate is pushed up. 
Since the clutch lever 130 straddles the restoring bar 
96 (FIG. 3) and is slidably mounted thereon, it will be 
in a cramped or latching position whenever the can is 
urged against the nose of the clutching lever. The cam 
being fastened to the plate 82, pushes against the nose 
136 and moves the plate 82 to the left. The pocket will 
be increased in size to receive the card just prior to the 
card entering the pocket rather than afterward. There 
fore, when the plate 82 returns to its normal position, 
it will also carry along with it the cam 134 so that the 
spring 132 will urge the nose 136 of the clutching lever 
130 to follow the cam 134 to its lower position and thus 
release the clutching action of the clutching lever 130 
against the restoring bar 96. The spring 132 will now 
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slide the clutching lever 30 to the left along the restoring 
bar to a new clutching position. 
As each pocket increases in size, the pockets which 

follow in sequential order shift their card receiving po 
sitions by that same amount. This is accomplished by 
having the cams 134 always in engagement with the noses 
36 of clutching levers 130 and the other plates 80 slid 

ably mounted on the bars 96 which are supported at 
their other ends by the support plate 98 (FIG. 2). 

In order to aid the releasing of the clutch levers 30 
and restoration of the plates 80 and 82 to their original 
retracted position, a clutch release rod 40 (See also FIG. 
4) is positioned on the top of each restoring bar 96. 
These rods are of various lengths and extend from the left 
end of each restoring bar to within a short distance from 
the upper end of each clutching lever 130. Referring 
more particularly to FIG. 4, these rods pass through the 
slots 90 in the plates for the restoring bars 96 and are 
free to move a short distance to the right when pressure 
is applied against their left ends. Springs 42 are pro 
vided so as to urge the clutch release rods 140 normally 
to the left. In order to restrict the movement of the 
clutch release rods 140 by the springs 142, lugs 44 nest 
in the notches 146 in restoring bars 96. After the cards 
are removed from the pockets 30 and its is desired to re 
store the pockets to their normal contracted starting po 
sition, pressure is applied to the left end of the clutch re 
lease rods 140 by a bail 148, as shown in the lower left 
portion of FIG. 2. This causes the clutch release rods 
140 to move to the right and release all of the clutching 
levers 130. Further movement of the bail 148 and clutch 
release rods 140 brings the L-shaped portion 150 (FIG. 
4) of the rods against the ends 52 of the restoring bars 
96. Further movement of the bail 148 against the re 
storing rods 96 moves the plates or dividers 80, 82 to 
restore the pockets to their normal position. 

In order that each plate 82 be capable of being moved 
in a vertical direction when a card is sensed and the par 
ticular pocket for that card determined, each plate 82 is 
provided with two ears or tabs 154 which project down 
ward. The pair of ears for each plate is offset from the 
ears of an adjacent plate (as best seen in FIG. 4) so that 
they do not lie in the same path. This enables the plates 
to be actuated by a particular pocket opening lever, which 
will be hereinafter more fully explained, so that only 
one plate will be actuated for each card, 

Selector Mechanism 
In order that a card be deflected into a particular pocket 

when that card approaches the particular pocket, sensing 
brushes 22 (FIG. 2) are provided for sensing impulses 
from the card and to direct the impulses to the sorting 
distributor 24 which energizes the sorting magnets 26 
at the appropriate time. There are two sorting magnets 
26 designated for each plate 82. Therefore, for this par 
ticular embodiment there will be twenty-six such magnets 
although the number will depend upon the number of 
plates 82 and pockets used. Each sorting magnet 26 has 
associated with it an armature 160 (FIGS. 6-9) which is 
attracted to it when a pulse is received. Release latches 
162 are pivotally mounted and spring biased by spring 
163 toward a bail 164. A slot 166 is provided in the 
armature 160 so as to be engaged by the release latch 162. 
Therefore, when the armature 160 is attracted to the mag 
net 26, the release latch 162 will rock against the bail 
64 to prevent relatching until the magnet is subsequently 

de-energized. It will be noted that each armature 160 is 
pivotally mounted in the sorting magnet assembly on a 
fixed arm 165a and is biased away from the magnet coil 
by a Spring 168. The release latch 62 follows the bail 
164 when the follower 184 rides up the high portion of 
the cam 186, provided the magnet is energized. However, 
when the magnet is not energized, the armature 160 will 
latch up the release latch 62 so that the latter cannot 
follow the movement of bail 164 as it responds to the 
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follower 184 and cam 186. The various combinations of 
energizing and de-energizing of the magnet 26 and the 
latching and unlatching of the release latch levers 162 per 
mit controlled movement of the lever 162 and pocket 
opening levers 167. This will be described in more de 
tail hereinafter. 

In order for the release latch 162 to transmit the signal 
it receives to the plate 82 of the pocket so as to actuate 
it upwardly and thereby deflect the card into the pocket, 
a sprocket drive chain 165 (FIGS. 2 and 3) is provided 
which is slightly wider than the card and so aligned as to 
travel below the pockets and also below the sorting mag 
nets 26. The sprocket drive chain 165 is provided with 
lever means which is actuated by the releasing latches 
162, which lever means in turn operates on the tab 154 
of the plate 82. This lever means is in the form of pocket 
opening levers 67. 
The pocket opening levers 167 are mounted on shafts 

169. For this embodiment there are twenty-six levers 
167 in each row, or thirteen pairs on a shaft 169 to coin 
cide with the number of pockets 30, sorting magnets 26, 
and latches 162. Fixed to the links adjacent the pocket 
opening levers is a spring support 170 (FIG. 3) extending 
the width of the chain. The spring support 170 supports 
the pocket opening lever detent springs 172 and acts as a 
stop for the pocket opening levers 167 when they are 
restored to their original position. The links of the chain 
165, not connected by shafts 169, are connected by chain 
pivots 174 which do not extend all the way through the 
levers but merely extend through the adjacent links. As 
the chain pivots 169 and 174 leave sprocket wheel 175, 
they enter a guide slot 176 which prevents pressure ex 
erted on the pocket opening levers from displacing the 
levers. 

In order that a pocket opening lever 167 find the plate 
82 for a designated pocket so as to deflect the card into 
that pocket, the pocket opening levers i67 are first carried 
past the latches 162 by the movement of the chain 165. 
Reference is now made to FIGS. 6-9 which show differ 
ent positions of the pocket opening levers 167 and release 
latches i62. It is noted that there are thirteen pairs of 
magnets 26 in a row, whereas there are several rows of 
pocket opening levers 167, there being thirteen pairs in 
each row (see FIG. 2). Also, a row of pocket opening 
levers passes the row of magnets at the same time that 
the magnets are responsive to an impulse received from 
a card that is read. The impulse may take place at one 
of thirteen different time locations, twelve on the card 
and one following. Therefore, the magnet representing 
a selected pocket must be impulsed before the pocket 
opening lever reaches that magnet. The intermediate 
dwell portion on the cam 186 is designed to permit this 
to take place. Also, it is important to note that each row 
of pocket opening levers slightly leads the card after it 
is read (see FIG. 2) so that when the pocket opening lever 
finally finds the correct pocket it will energize its plate 
82 in time to receive that card. 

Referring to FIG. 6, the pocket opening lever 167 is 
shown leaving the release latch 62. At this time, the fol 
lower 184 is riding on the low side of the cam and the 
magnet 26 is de-energized so that the armature 160 latches 
up the release latch ió2 so that it cannot engage the 
pocket opening levers unless and until the magnet is ener 
gized. As the next row of pocket opening levers ap 
proach the row of magnets, the pair of magnets, represent 
ing the index point sensed in the card, is impulsed (FIG. 
7). The cam is designed to have a substantially long 
intermediate dwell portion to accommodate the time it 
takes to read the card, for example, the thirteen index 
point. The magnet may be energized during any por 
tion of the intermediate dwell so that the release latch 
162 can drop against the bail 64. The magnet is ener 
gized for only a short period of time merely to unlatch 
the lever 62 to permit it to follow the bail 164. How 
ever, the armature cannot relatch the latch 162, even 
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10 
though the magnet is de-energized, until bail 164 restores 
latch 62 into alignment with notch 166; this will occur 
only when follower 184 rides onto the low point of the 
cam 186 (see FIG. 6). 
Meanwhile the intermediate cam dwell portion is de 

signed to position the bail 164 so that the latch lever 
will clear the notch 180 on the pocket opening lever 167. 
The impulse from the magnet is therefore stored in the 
latch 162 until it is transmitted to the pocket opening 
lever 167. 
The cam 186 is designed so that the high portion is 

timed to act on the bail and latch 162 when the nose 182 
is located between the notch 180 and abutment 185 (FIG. 
8). The latch 162 drops along with bail 164 so that the 
nose 182 is in position to catch onto the abutment 185. 
The latch 62 will drop with the bail 164 even though 
the magnet is now de-energized since it is unlatched. The 
armature 160 cannot yet latch the lever 162 since the lever 
162 is beyond the slot 166 in the armature. 
There is a row of latches 162, and a row of magnets 

26, and although there are a plurality of rows of pocket 
opening levers, only one pair of pocket opening levers will 
be actuated as a result of each pulse. 

Reference is now made to FIG. 9, where the selected 
pair of release latches 162 are shown transmitting the 
stored impulse from the latch 162 to the pocket opening 
lever 167 by the hook 181 acting on the abutment 185. 
Engagement of the hook 181 and abutment 185 causes 
the pocket opening lever 167 to rotate clockwise bring 
ing the notch 180 into position to engage the particular 
tab 154 that lies in its path. As the lever 167 rotates 
clockwise, the intermediate camming portion 183 will en 
gage the nose 182 of the latch 162 resulting in the disen 
gagement of the hook 18 and the abutment 185. That 
plate 82 which contains the tab 154 that matches the se 
lected pocket opening lever 167 will be raised. 
When follower 184 rides into the low portion of the 

can 186, the release latch 162 will enter slot 166 and 
be latched up in the position shown in FIG. 6 until the 
magnet is impulsed again. Overthrow of the levers 167 
is prevented by contact of the tail 194 of lever 167 and 
cam 191. The frictional force of detent springs 172 
(FIG. 3) on the levers 167 will now hold the levers 167 
in an operative position to engage the tabs 154 on plates 
82. At the same moment that hooks 181 disengage from 
the abutment 185, the follower 184 starts to drop off of 
the high point of the cam and onto the low point for 
causing the latches 162 to be relatched to the respective 
armatures. Any number of levers 167 can be used for 
actuating the plates 82 depending upon the timing and 
Speed with which the cards are delivered. 
The sprocket chain 165 carries the levers 167 in syn 

chronism with the card under the timing belts 56. This 
is to enable the levers to actuate the proper plate 82 to 
deflect the card into the proper pocket at the proper in 
stant. The notch 180 on a pair of two pocket opening 
levers 167 will now actuate the mating tabs 154 on the 
plate 82, which lies in their path, for the pocket cor 
responding in number to the index point that has been 
Sensed on the card by the brushes and transmitted to the sorting magnets. 

In further describing the operation of the levers 167 
and the tabs 154 (FIG. 3), when the notches 180 en 
gage the tabs 54, the chain link 165 will again cause the 
levers 167 to rotate clockwise with respect to the pivot 
shaft 169 as the shaft passes under the actuated plate 82. 
The pocket opening levers i67 will thus force the plate 
82 upward, and the upper curved portion 106 of the plate 
will pass above the end of the card, stripping it from en 
gagement with the timing belt. The lugs 76 will urge 
the card downward between the deflector tongues 108 and 
the adjacent plate 80. The card will then come between 
the spinning friction rolls 10 and the pate 80 where it 
will be further urged into the pocket before the friction 
rolls Stop spinning. As the pivot 169 passes plate 82, 
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the spring 104 will return the plate to its normal posi 
tion and the lever 167 will rotate to the position as shown 
at 167' at the left side of FIG. 2. The sprocket chain 
link 165 will carry the levers 167 in this position until 
they reach the restoring cam 192 (FIG. 2) which is at a 
point in the cycle before the levers pass under the sort 
ing magnets 26. The tail 194 of the lever 167 will ride 
on the cam 192 rotating the lever to its normal position 
before being actuated by the sorting magnets, and hold 
ing this position until it reaches the setup position under 
the latch 162 to start the sequence all over again. 

Clutch Sequence Cam Unit 
Since this machine is fully automatic, a sequence of op 

eration control unit is used to time the various functions. 
The unit consists of a number of contact cams on a one 
revolution clutched shaft geared down to a slow I.p.m., 
for example, 3 rp.m. Each cam is designed to engage a 
switch at a particular time in the cycle when a particular 
operation is to be performed. The cams are shown in 
FIGS. 18a and 18b and are timed to open or close switches 
in accordance with the timing chart, FIG. 19. Referring 
to FIG. 2, the sequence cam unit 195 is shown in clutch 
Ing engagement with a retractable drive member 196. 
The retractable member is drivingly connected to the mo 
tor 530. A magnet 197 is provided to actuate an arma 
ture 198 to disengage or engage the drive member 196 
from the sequence cam unit 195. 

Pocket Emptying and Hopper Reloading 
The last card sorted in any one sort impulses the mag 

net 197 to actuate the sequence unit 195 to start the 
cycle for emptying the pockets and for reloading the 
hopper 10 (FIG. 5). This will be described in greater 
detail in the wiring circuit description. However, me 
chanically this is accomplished by lifting a plurality of 
rolls 200, 200' which lie under the pockets 30 and which 
are normally out of contact with the cards in the pockets 
but which may be raised into a position where they en 
gage the cards (FIG. 10). When these raised rolls are 
rotated, the cards are rolled out of the pockets onto raised 
rolls 201 in the auxiliary hopper. However, before rais 
ing the rolls and removing the cards from the pockets, 
the sequence unit first opens a circuit breaker to cause 
the picker knife 20 to stop actuating when the last card 
has passed the sensing means 22. Next, the sequence unit 
energies a magnet 202 whose armature 294 pivots 
counterclockwise so as to push a slide member 206. 
Only one side of this mechanism is shown and will be 
described since the other side is the same. The slide 206 
abuts the end of an angle link 208 so as to actuate it. The 
angle link 208 is pivotally mounted at each end to a bell 
crank lever 210. The bell crank lever 210 is pivoted on 
bracket 242. The other end of the bell crank lever 20 
abuts the end of link 214 at 216. The rear end 215 
of link 214 abuts the front end of link 218. The link 
214 is pivotally mounted to swinging bearing supports 
219 and 220. The supports 219, 220 are individually 
pivoted to similar brackets 222. The link 218 is also 
connected to a bell crank 224 pivoted at 226. The other 
end of the bell crank 224 is pivoted to a link 228 which 
in turn is connected to a swinging bearing support 221. 
The support 221 is also pivoted at 230 to a support plate 
(not shown) and a bearing support 232. A swinging bear 
ing support 221 is pivoted at 223 to a bracket 225. 
Again, only those parts at one side of the machine are 
shown but identical parts are located at the other side. 
The Swinging bearing supports 219, 220, 221, 221 and 
232 carry the shafts 234, 236, 238, 240 and 242. These 
shafts support the rolls 200, 200' and 201. The outer pe 
riphery of these rolls is slightly below the card bed when 
the magnet. 202 is deenergized so as not to be in contact 
with the cards. When the magnet 202 is energized, the 
rolls are raised sufficiently to lift the cards off of the bot 
tom of the pockets and move them out onto the raised 
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rollers 281 in the auxiliary hopper, the details of which 
will be more fully hereinafter explained. 
The above description was directed to the manner in 

which the pocket rolls 260 and auxiliary hopper rolls 202 
are raised so as to lift the cards from the respective card 
beds. The following is a description of how the rolls are 
energized to rotate after they have raised the cards so as 
to remove the cards from the pockets into the auxiliary 
hopper. Momentarily, after the roll lifting solenoid 202 
is energized, clutch magnet 241 (FIG. 11) is energized. 
Magnet 24: attracts its armature 243 so as to pivot about 
244 urging the driving clutch disc 247 against the driven 
clutch disc 248. Disc 248 is mounted on the end of 
shaft 236 so as to rotate the shaft 236 when it is friction 
driven by the continuously rotating disc 247. Shaft 234 is 
belt-driven from the shaft 236 (FIG. 10). Auxiliary 
hopper rolls 201 are rotated by shafts 234 and 236. In 
order to drive the pocket rollers 200, a continuously 
running shaft 250 is provided and centrally located above 
shafts 240 and 242, which shaft 250 carries a driving 
drum 252. When the shafts 240 and 242 are raised, the 
rolls 200 on these shafts contact the driving drum 252 
which cause them to rotate. Shaft 238 is belt-driven from 
shaft 240 in order to drive the remaining pocket roller 
200'. The rolls 200, 200' and 20i are now raised and 
rotating counterclockwise so as to engage the cards in the 
pockets and thereby roll all of the cards out of the pockets 
into the auxiliary hopper 32 (FIG. 5). 

Since each group of cards, after having been removed 
from the pockets into the auxiliary hopper, would nor 
mally be spaced from an adjacent group, we provide 
each plate 82 with a projection 261 (FIGS. 5 and 12) from 
the front of the pocket which carries a spring-hinged men 
ber 262 extending between the card groups. This prevents 
the card groups from failing over as they pass into the 
auxiliary hopper. The member 262 moves against the 
spring when the cards are compacted. 

Adjustable pressure plates are provided to act on the 
cards in both the main hopper 10 and auxiliary hop 
er 32. 

p Referring to FIGS. 2, 5 and 13, the hopper automatic 
pressure means includes a main hopper pressure plate 
272 which exerts pressure on the cards to force them into 
position so that the picker knife can pick them off. There 
fore, in order to transport the cards from the auxiliary 
hopper to the main hopper, it is necessary to position the 
pressure plate 272 out of the way and then return it to 
its proper position to prevent the cards from falling over, 
and to feed the cards to the picker knife. In order to do 
this, the sequence unit 195 will cause a latch relay 601 
(in circuit diagram FIG. 18b) to pick at the same time 
that the rolls 234, 236, 238,240 and 242 are raised. This 
relay will cause the main hopper pressure plate motor 
282 to drive reduction gears 283, 234, 285 So as to drive 
outer pin 286 (FIGS. 2, 13 and 14). Gear 285 is free to 
rotate on shaft 295. Outer pin 286 will cause the arm 
287 to rotate counterclockwise as viewed in FIG. 13. 
Arm 287 is linked to arm 288 by spring 290. As the 
arm 287 moves counterclockwise, the spring 290 exerts 
a tension on arm 288. Arm 288 is in contact with pin 
289 fastened to disc 291 and causes disc 291, fastened 
to gear 292 and shaft 295, to rotate. Gear 292 drives 
gear 299 to drive a shaft 500 and a pair of tapes 270 
(FIG. 2). The arms 287 and 288 are fastened to collars 
293 and 294 respectively (FIG. 14). Collar 293 is 
free on shaft 295 except for pin 296 in the helical slot 
298. Collar 294 is free on collar 293 except for the pin 
296 in the helical slot 297. 

If for any reason a greater drag is placed on shaft 500 
or gear 292 than can be overcome by spring 290, the two 
arms will separate angularly and cause the collar 293 to 
move axially outwardly opening the microswitch 277 thus 
stopping the motor. Counterclockwise rotation of shaft 
295 will be converted to clockwise rotation of shaft 500 
by gears 292 and 299 to ultimately drive the lower reaches 
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of tapes 270 to the left as indicated by arrow 305 as 
viewed in FIG. 2. 
When the motor 282 is energized, the pin 286 is actuated 

to drive the arm. 287 which in turn pulls arm 288 through 
spring 290 so as to exert pressure on pin 289 and thereby 
rotate disc 293 which is connected to the tape 270 through 
gears 292, 299 and pulley 502. This drives the pressure 
plate 272 against the stop at 280 so as to provide sufficient 
room in the hopper to receive the cards from the auxiliary 
hopper. When the pressure plate hits the stop, the belts 
and pulleys are stopped and the arms 287 and 288 sepa 
rate and open the microswitch 279 to stop the motor 282. 

After the cards are received in the main hopper, and 
in order for the pressure plate 272 to exert pressure on 
the cards, the motor 282 is energized to operate in the 
opposite direction by the sequence cam unit and relay 
601 (FIG. 18b). When this occurs the arms will return 
to their normal position against the pins. The gears 283, 
284, 285 actuate pin 286 against arm. 288 to drive arm 
287 through spring 290 so as to exert pressure on pin 
289 mounted on disc 291. The disc 29t through gears 
then drives shaft 560 and pulleys 502 in the opposite di 
rection. When the pressure plate exerts a predetermined 
amount of pressure on the cards as determined by the 
strength of spring 290, again the arms 287, 288 will 
separate thereby opening the other microswitch 279. 

Referring now to FIGS. 2 and 13 and in order to move 
the pressure plate 272 to the right to exert pressure on 
the stack of cards and a uniform pressure at the picker 
knife, we provide around each pair of pulleys the tapes 
or endless steel belts 270, there being two such belts one 
at each end of the cards. Pressure plate 272 is perma 
nently fastened to its belts by riveting or the like. Belts 
270 pass through slots 271 in the hopper bed and ex 
tend above it. The belts 270 transport the cards while 
they are on their edge so as to minimize friction and 
thus aid in providing more uniform pressure of the cards 
against the picker knife. To the left of a pressure sup 
port plate 276 (FIG. 2) for the plate 272 is a settable 
stop block 278, having a spring loaded pin 288 for manu 
ally locating the stop block and plate 272 to size the 
main hopper, the purposes of which will be more fully 
hereinafter explained under the heading "Operation.” 
When the hopper motor 282 is operated, the steel belt 
278 will slide the pressure plate 272 to the left until it 
is stopped by the stop block 278, at which time the 
microswitch 277 will stop the motor. The main hopper 
is now cleared and ready to receive the cards from the auxiliary hopper. 
As aoted above, the auxiliary hopper, also, contains 

a pressure plate 274 which is automatically operated and 
is ready to close the gaps between the cards as soon as 
they are removed from the pockets into the auxiliary 
hopper. hese gaps are formed by the dividers between 
the groups of cards. In order to move the pressure plate 
to close the gaps between the cards, reference is made to 
FiGS. 11, 12 and 15 for a description of the auxiliary 
hopper pressure plate 274. The sequence unit now 
causes the auxiliary hopper pressure plate clutch magnet 
300 (FIG. 12) to be energized, attracting its armature 
362 which in turn urges the pulley 304 against the con 
tinuously rotating clutch disc 306. Around the pulleys 
304 (FIGS. 11 and 15) and 308 is an endless steel belt 
356 having a series of holes 312 (FIG. 12) equally 
spaced over its entire length and centered between the 
two edges. Engaged in one of the holes 312 is a pin 34 
supported by spring plunger 36 (FIG. 15) located in 
an auxiliary hopper card pressure plate assembly 313 in 
the auxiliary hopper 260. The rear of pressure plate 
assembly 318 has a support plate 326 which projects 
downward through a slot 322 in the bed of the auxiliary 
hopper (FIG. 12). Supported on this plate are four 
rollers 324, two above and two below the bed plate. 
Mounted at each end of the pressure plate 274 are two 
other rollers 326. These rollers and the support plate 
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4. 
keep the pressure plate in position and permit it to be slid 
horizontally with little effort. 

Rotary motion applied to the clutch plate 366 is trans 
mitted by the belt 3:0 and the pin 314 to the pressure 
plate 274 causing it to move to the right (FIG. 15) 
exerting pressure against the stacks of cards in the hopper. 
The cards will be slid to the right thereby closing the 
gaps between the card groups. The hinged members 
262 (FIG. 12) will fold back as the gaps are closing 
allowing the cards to pass. 

In order to reverse the direction of motion of the belt 
310 so as to move the pressure plate 274 in the opposite 
direction, magnet 301 (FIG. 15) is energized in the 
same manner as shown and described for magnet 300 
(FIGS. 11 and 12). The clutch discs are mounted for 
rotation in the reverse direction to drive the belt 310 in 
the reverse direction. 

Referring to FIGS. 15, 11 and 16, means are pro 
vided for lifting the auxiliary hopper from adjacent the 
pockets, FIGS. 11, 15, to adjacent the main hopper, 
FIG. 16. The sequence timer unit is constructed So as 
to trip the auxiliary hopper up-down half revolution clutch 
350 into engagement with a continuously running disc 
352 on shaft 354. Gears 356 reduce the speed at which 
the shaft 354 is turning. Arm. 358, fixed to the clutch 
350, will make a half revolution about the shaft 354. 
Pivoted to the end of arm 358 is a link 360. The other 
end of link 360 is pivoted on a bell crank 362 at 364. 
The short end of the bell crank 362 is linked to a similar 
bell crank 366 by a link 368. The two bell cranks are 
pivoted on links 370 which in turn are pivoted at 372, 
374 to brackets 376 and 378 fastened to the base of the 
machine. The long arms 380, 382 of the bell cranks are 
connected at 384, 386 to extensions 388 of the frame 
390 of the auxiliary hopper 32 (see also FIG, 5 for 
the direction of motion). This arrangement of mount 
ing of the bell cranks and linkages provides more nearly 
vertical movement of the driven clutch disc 248, (FIGS 
11 and 16) as shown by the dash-dot line 395 (also 
FIG. 5). This also provides for better extraction of the 
pin 314 from the steel belt 319 (FIG. 12). Although 
only two bell cranks are described, actually four are used 
to provide level support and travel of the auxiliary hop 
per. 
The action of the clutch 350 will cause the link or arm 

358 to move from the position shown in FIGS. 11 and 
15 to the position shown in FIG. 16 (also shown in FIG. 
5) thereby rotating the bell cranks 362 and 366 clock 
wise about their pivots as shown in F.G. 16 on the links 
370 until the gap 37 between the bell cranks and the 
offset end 373 of the links 370 is closed (see FIG. 17 
for one gap, the other being the same). When the gap 
is closed, the bell cranks and links rotate as an assem 
bly about the pivots 372, 374 raising the auxiliary hop 
per as shown in FGS. 5 and 16 to a position parallel to 
the card feed hopper. 
The gap 375 is provided to permit the long arms 380, 

382 of bell cranks 362 and 366 to first pivot about pivots 
375 and after closure of gap 371 to pivot about pivots 
372 and 374. The shifting of pivots from 375 to 372, 
374 results in Substantial vertical movement of the aux 
iliary hopper and associated parts. This is important so 
as to maintain the clearance between the clutch discs 247 
and 248 so as not to interfere during movement of the auxiliary hopper. 

Referring to FIG. 5, the auxiliary hopper is now in 
position for the transfer of cards to the main card feed 
hopper. The sequence unit will now cause the magnet 
392 (FIGS. 10 and 16) to be energized. Magnet 392 
causes the slide 393 to push the angle link 208 to the 
left to raise the auxiliary hopper rolls 20 and the right 
end of the main hopper rolls 394, 395 by the operation 
of the link 224 operating against the link 412, pivoting 
the Swinging bearing supports 396, 397 in the same man 
ner as explained previously. Also, the left end of the main 
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card feed hopper rolls 394, 395 are raised by a separate 
magnet 392' (see FIG. 18b) which is wired in parallel 
with magnet 392 and controls structure (not shown) 
similar to that described for raising the right end of 
said hopper rolls. 

Referring to FIGS. 10 and 16 and in order to rotate 
the auxiliary hopper rolls 20, the sequence unit is de 
signed so as to then energize the clutch solenoid 406 
momentarily after energizing the roll lift solenoid 392. 
Clutch solenoid 406 urges the driving disc 408 against the 
driven disc 248 on the shaft 236. Clutch disc 248 is 
driven counterclockwise by shaft 251 when it is in the 
down position, whereas clutch disc 248 is driven clock 
wise by shaft 407 when it is in the up position which is in 
turn driven by cross belt 409 from shaft 251. 
When the main hopper rolls 394 and 395 are raised, 

roll 394 contacts a continuously rotating drum 410 which 
causes it to rotate clockwise. Roll 395 is belt-driven from 
roll 394. Rotation of the rolls 20, 394, 395 in a clock 
wise direction will roll the cards from the auxiliary hop 
per into the card feed hopper. 
As stated previously, the main card feed hopper pressure 

plate stop block pin 280 (FIG. 16) was previously set to 
size the length of the hopper to coincide with the auxiliary 
hopper length which will be more fully hereinafter ex 
plained. 

Reference is made to FIGS. 5 and 16 which show the 
auxiliary hopper 32 raised, the two pressure plates 272, 
274 in line and the right end of the auxiliary hopper in 
line with the opening 419 in the card feed end of the main 
card feed hopper. Rod 420 supported by two arms 422 
which are mounted on a shaft 424 is urged against the 
left end of the curved slot 426 by the two springs 428 
(FIG. 2). The shaft 424 is shown turning in two brackets 
430 fastened to the picker knife guide plate 432. The 
rod 420 prevents the card stack from falling over as the 
cards are rolled into the card feed hopper. The pressure 
exerted by plate 272 on the cards is sufficient to over 
come the pressure exerted by springs 428, so as to force 
the cards through the gap 41 into card picking position. 
The sequence unit then energizes the pocket reset clutch 

magnet 450 (FIGS. 2 and 15) at the same time that it 
energizes the upper roll clutch magnets 406 so that the 
pockets are restored to contracted position in synchronism 
with the movement of the cards from the auxiliary hopper 
to the card feed hopper. The clutch magnets 450 drive a 
friction clutch constructed in the same manner as friction 
clutch 408 for driving the rolls. This causes a pair of 
pulleys 460, 462 (FIG. 2) to rotate counterclockwise. 
Around the pulleys 460, 462 are two belts 464. A sliding 
bail 148 is fastened to the two belts by screws 4.66 and is 
slideable in guide rails 482. Rotation of the pulleys 460, 
462 causes the bail 148 to contact the left ends of the 
pocket restoring bars 140 and restore the pockets to nor 
mal contracted position as explained previously under the 
portion “Sorting Pockets." 

In order to reposition the bail 148 out of the way to 
permit pocket expansion during the next sort, the magnet 
480 (FIG. 2) is energized by the sequence time unit, to 
operate a friction clutch mechanism to drive the pulleys 
460 and 462 in a clockwise direction. This restores the 
bail 148 to the left end of the guide rails 482. 

Referring now to the upper portion of FIG. 2, the 
motor 530 drives the picker knife cam shaft 595 and its 
cam. 506 against follower 507 to oscillate arm 508 when 
the magnet 608 unlatches the armature 509. The magnet 
608 (FIG. 18a) is operated by the sequence unit to start 
the picker knife feeding cards. The picker knife 20 will 
remove the cards from the hopper 10, one at a time, and 
push them downward into the feed rolls 50 which feed 
them through the sensing unit 22 and under the timing 
belts 25. As each card is removed from the hopper, the 
spring 290 on the arms 287, 288 urges the disc 291 by 
means of the pin 289 in a counterclockwise direction, 
This motion is transmitted to the hopper pressure plate 
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272 which feeds the stack towards the picker knife until 
the arm 288 and collar 294 permit the microswitch 277 
to close its contacts and start the motor 282. The open 
ing and closing of the microswitch contacts will thus keep 
a fairly even pressure exerted against the card stack until 
all the cards have been fed from the hopper. 

Timed Mechanical Drive Means 
Referring to FIG. 2, motor 530 is provided as the main 

drive source for driving the various components. For 
example, the picker knife camshaft 565 is driven through 
Suitable gears, and cams to oscillate the picker knife 20 
in timed relationship with the motor 530. Similarly, the 
shafts for feed rolls 21, 50 and 58 are driven by the motor 
530 through appropriate gearing to maintain the timing 
relationship. The card transport timing belts 56 are driv 
en through sprocket wheels 60 and shaft 62 by suitable 
gearing connected to motor 538. The sprocket wheels 
iT5 and cams 86 of the selector mechanism 27, for ac 
tuating the appropriate pocket for receiving the sensed 
card and for shifting the pockets after they received each 
card, are driven by motor 530 through suitable gearing 
and shafting in order to again maintain the timing rela 
tionship. 

Other components are clutched to the motor 530 by 
toothed clutches for maintaining appropriate timing, or 
by friction clutches. The clutching is obtained through 
the sequence cam time unit which energizes selected mag 
nets at the appropriate time to operate the associated 
clutches in their proper sequence. The clutches engage 
continuously rotating members for putting into motion the 
desired component. For example, the clutch 248 con 
nected to transport rolls 201 is positioned adjacent con 
tinuously rotating driving disc 247 (FIGS. 10 and 11) so 
that when the sequence timing unit energizes the magnet 
241 the friction clutch 248 will be engaged by the driving 
disc 247. The continuously rotating disc 247 is connected 
to the motor 530 through suitable gearing. Similarly, the 
pulleys 460, 462 for restoring and resetting the bail 148 
for operation of the pockets 30, are operated in the same 
manner by the sequence timing unit at the appropriate 
time. When the magnet 450 (FIG. 2) is energized, it 
actuates a clutch on the pulley 462 (similar to clutch 248, 
F.G. 11) to contact a continuously rotating disc and there 
by rotate the pulleys counterclockwise. The pulleys are 
rotated clockwise by the magnet 480 actuating a friction 
clutch on the pulley 460 to engage a continuously rotating 
disc. Similarly, the sequence unit energizes the magnets 
360 or 301 to actuate the appropriate clutches to move 
the pressure plate 274 in one or the other direction. Fur 
ther, the auxiliary hopper up-down half revolution clutch 
350 is actuated by magnet 35, to engage continuously 
running disc 352, by the sequence cam timer unit. 

Operation 
In order to program the machine, the brushes 22 (FIG. 

18) are plugged to the program hubs 602 (FIG. 18a) for 
the columns to be sorted and in the order of sorting, i.e., 
first column to program one, second column to program 
two, etc. If less than ten columns are to be sorted, the 
next higher program position is plugged to the stop hub 
to prevent the machine from running through many need 
less cycles. Only ten program hubs 602- to 602-10 are 
shown, but additional ones may be added by including 
more step relays and associated circuitry. 

In order to load the auxiliary hopper with cards, pin 
316 (FIG. 15) in the auxiliary hopper pressure plate 274 
is lifted, and the plate 274 slid to the left. The cards are 
then joggled and placed in the right end of the auxiliary 
hopper against the right end plate. The pin 316 is again 
lifted and the pressure plate 274 shifted to the right as 
far as it will go without exerting pressure against the 
cards. 
The location of the auxiliary hopper pressure plate 274 

is then read as shown by scale 520 (FIG. 5) on the hopper 
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bed, and the stop block 278 (FIGS. 15 and 16) is set in 
the main card feed hopper bed at the same index position 
cin a similar scale (not show il) so as to position the main 
hopper pressure plate 272 to receive the cards from the 
auxiliary hopper. To move the block, the pin 280 is lifted 
and the block 278 set on the exact spot indicated. By 
now depressing the sequence start key 600, the sequence 
timing unit 95 will actuate the up-down clutch 350 to 
raise the auxiliary hopper to a point adjacent to the main 
hopper. Next, the rolls 200, 200', 394, 395 will be raised 
and the rolls rotated at the appropriate time by the se 
quence cam unit. The cards will then be transferred from 
the auxiliary hopper into the main hopper. 
The motor 282 is then energized by the sequence time 

unit 95 to drive the pressure plate drive unit (FIG. 17) 
which exerts a substantially constant pressure on the pres 
sure plate to move the deck of cards through gap 4. 
against the spring 423 (F.G. 2) into card picking position. 
The picker knife is then actuated to begin moving cards 
past the sensing station at 22. The sensed impulse is then 
transmitted to the sort impulse distributor 24 to actuate 
the appropriate pair of magnets 26 and in turn the selected 
pair of pocket opening levers 167. The pocket opening 
levers ió7 actuate the selected pocket 30 into card receiv 
ing position to receive the card sensed. 

Circuit Description and Timing Chart 
The section captioned "Operation' explains the sequence 

of operations necessary to start the machine. When the 
switch 53 is closed (FIG. 18a) lines 1, 2 and 3 and the 
drive motor 536 are connected to the D.C. current supply 
lines, the drive motor 530 (FIG. 2) will cause the drive 
shafts for the picker knife cam 506, feed rolls 21, 59 
and 38, high speed pulleys 24, sprocket 75, cam 186 
and Sequence time unit drive member 196 to rotate. The 
picker knife 28, the auxiliary hopper 32, and the sequence 
unit 195 will operate only when their control magnets are 
energized. The sort impulse distributor 24 (FIG. 18a) 
makes a half revolution for each cycle of the machine. The 
CB (circuit breaker) cams are continuously running and 
make one revolution for each machine cycle. The se 
quence can unit, which operates the SC cams, is clutched 
to the main drive (as shown in F.G. 2) and makes one 
revolution for approximately twenty machine cycles. This 
Speed permits the machine to perform the card transport 
ing functions (other than the normal sorting functions) 
during one revolution of the sequence cam unit. The 
auxiliary hopper is clutched to a slow running shaft by 
the half revolution clutch 350 which is energized twice 
during each revolution of the sequence unit by an auxiliary 
hopper up-down clutch magnet 351. The hopper motor 
282, for operating the pressure plates, operates under con 
trol of the hopper motor relay latching magnet 601 L, 
6{}i UN, and two microswitches 277, 279. The timing 
chart (FIG. 19) shows the sequence of these operations. 

After the cards have been placed in the auxiliary hop 
per 32, and the card pressure plates 272, 274 properly 
positioned, and after the hubs 682 are connected to the 
hubs 623 to sort the desired columns of information on 
the cards, the sequence start key 600 is depressed in order 
to transport the cards from the auxiliary hopper to the 
main hopper, which start key completes a circuit of line 
1, fuse F2, sequence clutch magnet 197 (see also FIG. 2) 
Sequence key contacts at 600 and line 2. 
The sequence unit will now make one revolution open 

ing and closing the contacts at the sequence cams SC. A 
contact at can SC-1, at the proper time, will complete 
branch circuits to the roll lift magnet 202 and the hopper 
motor control relay latch magnet 601 L: namely, via line 
E, fuse F3, roll lift magnet 202, contact at cam SC-1 and 
line 2; and line 1, fuse F3, latch magnet 601 L, contact at 
cam SC-1 and line 2. 
The roll lift magnet 202 will cause the rolls 20 to be 

lifted to lift the cards off of the auxiliary hopper bed. At 
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the same time, cam SC-1 also results in moving pressure 
piate 272 out of the way so that the main hopper can 
receive cards. Therefore, the latch magnet 601 will trans 
fer its contact points 601-1, 5G-2 and 661-3 from the 
position shown in FG. 18b, thus completing the circuits 
to the hopper motor 232 which circuits are composed of 
line , normally closed automatic stop relay points 605-, 
line 3, fuse F6, contact 60i-2 upper, motor field of motor 
282, contacts 601-3 upper, 695-5 upper, microswitch 277, 
line 2; and line , normally closed contact 665–1, line 3, 
fuse F5, motor brushes and armature, 69i-1 upper, micro 
switch 277, line, 2. The hopper motor 282 will now move 
the pressure plate 272 to the left against the stop block 
2.78. 

In order to normally cause the rolls 200 to rotate, the 
contact at the SC-2 cam will now close and energize the 
roll cilitch lower magnet 24 (also FIG. 11) through the 
circuit line i, fuse F3, roll clutch lower magnet 241, con 
tact at cam SC-2, line 2. This will then actuate the arma 
ture and driving clutch 247 (FGS. 10 and 11) and cause 
the Tolls 2i to rotate, but since the cards are already in 
the auxiliary hopper, they will not move at this time. 

In order to ready the sorting circuit to sort the desired 
columns of information on the cards, the contact at the 
SC-50 cam will now close to advance the step relay con 
tactor wiper 666 (FIG. 18a) from the blank to the first 
position through circuit line 1, fuse F2, step relay operat 
ing magnet coil 607, SC-0, line 2. 
The contact at can SC-3 will close next to move the 

pressure plate 274 against the cards in the auxiliary hopper 
by energizing the auxiliary hopper pressure plate clutch 
Imagnets 300 to actuate the auxiliary hopper pressure plate 
friction clutch and pulley 304. However, the plate 274 
having been manually positioned against the cards with 
the initial insertion of the cards in the auxiliary hopper, 
the pressure plate will not move at this time. Since this 
clutch is a friction clutch, it will slip during this operation. 
The closing of contact SC-3 forms a circuit of line 1, fuse 
F3, auxiliary hopper pressure plate clutch magnet 300, 
SC-3, line 2. 

Contacts at cams SC-14, 15 and 6 will now close for 
normally stopping the machine and resetting the step relay. 
However, this will not occur at this time since the step 
relay contactor wiper 696 is not in a position to complete 
a circuit to the contacts at the SC-16 cam. 

Contact SC-4 will now close to energize the auxiliary 
hopper up-down clutch magnet 351 at 350 (FIG. 18b) so 
as to raise the auxiliary hopper (also see FIGS. 15 and 16) 
as a result of circuit line 1, contact 695-1, line 3, fuse F4, 
clutch magnets 351, contacts at cam SC-4, and line 2. 
The clutch 350 will make a half revolution raising the 
auxiliary hopper with the cards to its upper position adja 
cent the main hopper. 
When the auxiliary hopper reaches its uppermost posi 

tion adjacent the main hopper, the contact at cam SC-5 
will now complete circuits to the front upper roll lift 
magnets 392 and rear upper roll lift magnets 392 via 
line , normally closed contact 605-1, line 3, fuse F4, 
roll lift magnets 392 and 392', contact at cam SC-5, line 
2. The rolls 281, will lift the cards from the auxiliary 
hopper bed, and the rolls 394 and 395 are raised in a 
position to receive the cards (see also FIG. 10). 

Contact SC-6 will now complete circuits to the roll 
clutch upper magnets 406 to move the cards into the 
main hopper and the pocket reset clutch magnet 450 to 
reset the pockets to their contracted position through cir 
cuit line , normally closed contact 605-1, line 3, fuse 
Fé, roll clutch magnet 436, pocket key 630, normally 
closed contact 620, contact at cam SC-6, line 2; and cir 
cuit line , contact 635-, fuse F5, magnets 450, contacts 
at cam SC-6, and line 2. The roll clutch 408 and driving 
drum 416 will cause the cards to move from the auxiliary 
hopper 32 into the main card feed hopper 10. The 
pocket reset clutch magnet 450 will actuate the pulleys 
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460, 462 and bail 143 to cause the pockets to return to 
their normal contracted position. 
When the cards are fully in the main card feed hopper, 

contacts at cams SC-4, 7 and 8 will close simultaneously. 
Contact SC-4 will energize the auxiliary hopper up-down 
clutch magnets 351 a second time and cause the clutch 
350 to make a second half revolution lowering the auxil 
iary hopper to its normal down position through the cir 
cuit at cam SC-4 explained above. The contact at cam 
SC-7 results in the cards being urged against the picker 
knife by energizing the hopper motor control relay un 
atching magnet 601 UN to energize the motor 282. It 
is noted that the magnet 661L is used to transfer the points 
at 601-1, 601-2 and 60-3 and magnet 601 UN restores 
these points. By dropping the contacts 604-1, 601-2 and 
601-3, the circuit is transferred through microswitch 279 
to actuate the pressure plate 272 in the main hopper to 
urge the cards against the picker knife. This is accom 
plished by circuit line , contact 605-i, line 3, fuse F-5, 
unlatching magnet 601 UN, contacts at cam SC-7, line 2. 
Contact at cam SC-8 will now close to reset the pocket 
resetting bail by causing the pocket reset clutch magnet 
480 to be energized restoring the resetting bail 148 to 
normal position through circuit line 1, contact 605-1, 
line 3, fuse F-5, pocket reset clutch magnet 480, contacts 
at cam SC-8, line 2. 

After the auxiliary hopper is returned to its normal 
position, contact at cam SC-9 will now close to move the 
auxiliary hopper pressure plate 274 out of the way by 
causing the pressure plate clutch 306 (similar to 306) 
at the auxiliary hopper pressure plate clutch magnet 30 
to be energized through circuit line , contact 605-1, 
line 3, fuse F5, clutch magnet 301, contact at cam SC-9, 
and line 2. This clutch will cause the auxiliary hopper 
pressure plate 274 to move to the extreme left end of the 
auxiliary hopper as viewed in FIG. 15. 

In order to prevent the starting of the card feed while 
the sequence unit 97 is operating, the contact at cam 
SC-12 is open. Therefore, in order to feed cards, con 
tact at cam SC-12 (FIG. 18a) will now close and remain 
closed, and contact SC-11 will close momentarily and 
complete circuits to the picker knife unlatching magnet 
608 and the card feed relay 60 through circuit line 1, 
fuse F1, contact at cam SC-2, stop key contact 612 
(normally closed), picker knife unlatching magnet 608, 
contact at cam SC-1, and line 2; and, line , fuse 1, 
contact at cam SC-12, stop key contact 612 (normally 
closed), card feed relay coil 610, contact at cam SC-11, 
and line 2. 
The card feed relay point 610-1 will close to form a 

holding circuit for itself and the picker knife unlatching 
magnet as shown by circuit line , fuse F, contact at 
cam SC-12, stop key 612, card feed relay coil 610, card 
feed relay contact at 610-1, card brush relay 614-1 
(normally closed), and line 2. The picker knife will 
now feed cards past the sensing brushes 22. 
The contacts at cams SC-12, SC-3, SC-17 and SC-18 

are normally closed and open immediately when the se 
quence cam unit begins to operate. This prevents the 
continuously running cams, designated CB cams, from 
closing any circuits. Therefore, cams SC-12, SC-13, 
SC-17 and SC-18 are wired in series with their associated 
circuit breaker cams to prevent the circuit breaker (CB) 
cams from completing their particular circuits during op 
eration of the sequence unit. This prevents the normal 
functions of the sorting operations while the sequence 
unit is operating to transport the cards from the pockets 
to picking position in the main hopper. Therefore, these 
sequence cam contacts SC-12, SC-13, SC-17 and SC-18 
are closed when the sequence unit is not operating. 
The sequence unit will now declutch since it has com 

pleted its cycle. The sorting operations will begin since 
the picker knife magnets 608 have already been energized 
as explained above by the contact at cam SC-11, and held 
energized by the card feed relay points 610-1. The ma 
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chine will feed and sort cards from the hopper into the 
pockets 30 until the hopper is emptied. 
The CB-2 cam is provided with projections 613 to 

close its contact and impulse contact roll 22 at the index 
points on the card while the card passes the sensing sta 
tion. The impulses picked up by the brush 22 then are 
transmitted to the sort distributor 24 to operate the ap 
propriate magnet 26 corresponding to the pocket for 
which the card was sensed to be delivered. In order to 
prevent impulses being transmitted to the sort distributor 
24 by the brushes 22 if a card has failed to be fed into 
the sensing station, a test circuit is provided for determin 
ing the absence of a card prior to the sensing time. If a 
card is not present, a test circuit composed of contacts at 
CB-3 cam and card brush relay 614 will open contact 
614-3 and will prevent the CB-2 impulsing cam from 
completing the circuit to the brushes. Card brush relay 
654 will pick when the contacts at circuit breaker CB-3 
close if there is no card between the contact roll 22' and 
brush 22-81 (FIG. 18a). This is due to circuit line 1, 
fuse F-1, pick-up coil relay 614P, brush 22-81, contact 
roll 22, common brush 615, contact at cam SC-17, con 
tact at cam CB-3, and line 2. This circuit will cause the 
relay 614 to be picked up closing points 614-2 to form 
a holding circuit via line , fuse F-i, holding relay coil 
614H, points 614-2, contact at circuit breaker CB-1, 
and line 2. However, if there is a card between contact 
roll 22 and brush 22-81, no circuit will be completed 
to relay 614. Therefore, relay point 614-3 will remain 
closed so that impulses from the contact at CB-2 will 
pass to the common brush at each index point of the card. 
As the cards feed through the sensing brushes 22, in 

pulses will be directed to the sort impulse distributor 24 
to distribute the impulses to the sort magnets 26 through 
circuit line , fuse F, sort magnets 26 for pockets 6 
through 9, 1, 12 and reject R, sort impulse distributor 
24, circuit breaker cam CB-4, contact at can SC-3, 
step relay contactor 606, plug wire, brush 22, contact 
roll 22', common brush 65, contact at cam SC-7, 6i4-3, 
CB-2, line 2. Every time a sensing brush 22 makes con 
tact, when sensing a hole, to energize a sort magnet 26, 
the reject relay 616 will also receive an impulse to its 
pick-up coils through circuit line 1, fuse F2, reject relay 
pick-up coils 66, CB-4, contacts at cam SC-13, step 
relay contact 606, plug wire, brush, contact roll 22", com 
mon brush 6:5, SC-17, and relay points 614-3, CB-2, 
line 2. The reject relay armature of relay 616 will close 
relay points 66- (FIG. 18b) to complete a holding cir 
cuit of line i, fuse F-2, reject relay 616 hold coils of 
relay 616, points 616-1, CB-6, line 2. The relay points 
66-2 (FIG. 18a) will open to prevent the contacts of 
circuit breaker cam CB-5 from energizing the reject 
pocket sort magnets 618. If a card is not punched in a 
column being sensed, the reject relay 616 will fail to 
pick up and contacts at cam CB-5 will then energize the 
reject magnets 618 to sort the card into the reject pocket. 
This is accomplished by circuit line , fuse F-1, reject 
magnets 618, contacts at cam SC-18 (normally closed), 
relay points 616–2 (normally closed), CB-5, line 2. Con 
tacts at cam SC-3 prevent energization of the reject mag 
nets during sequence cycles. 

After the last card leaves the sensing unit at brushes 
22, the CB-3 contact will complete a circuit to the card 
brush relay 614 as explained above. Relay points 614-1 
will open and drop the card feed relay 610 and the picker 
knife latch magnet 608. Relay points 614-3 will open 
the circuit from CB-2, to the sensing brushes. Relay 
points 614-4 will now close, together with the card lever 
contact 620 (see also FIG. 11) held closed by the last 
card, and will permit circuit breaker cam CB-7 to again 
energize the sequence unit clutch magnet 97 causing 
the machine to go through another sequence cycle. The 
same functions will be performed as before. The step 
relay 697 will be impulsed again shifting the contactor 
606 from the first position to the second position. The 
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cards will be removed from the pockets 30 and put back 
in the main hopper 10 when the sequence can unit 
energizes the various components as explained above. 
The card feeding will be restarted by actuating the picker 
knife and the sorting will continue on the second column 
selected. The machine will continue to sort and reload 
until the step relay contactor 606 reaches the contact 
plugged to the stop hub 622, or if not plugged, when it 
reaches the last or stop contact. This is an indication 
that all of the sorting has been completed. For example, 
in FIG. 18a, the hubs 682 are programmed so that four 
columns will be sorted, and the contactor will be on the 
contact plugged to stop hub 622 when the step relay con 
tactor 606 reaches the fifth position. The machine will 
stop because the circuits completed by sequence cams 
SC-4 through SC-9 are now open at relay points 605-1. 
Contacts at cams SC-14 and SC-16 complete a circuit to 
the auto stop relay 605P and the step relay reset coils 624 
making a circuit of line , fuse F-2, step relay reset mag 
net 624 and auto stop relay pick-up magnet 605P in 
parallel, contacts at cam SC-14, step relay contactor 606, 
and contacts at cam SC-16, line 2. The step relay 624 
will reset to the blank position and the auto stop relay 
695 will pick up, closing its relay points 605-2 to form a 
holding circuit of line , fuse F-2, auto stop relay hold 
ing coil 665H, relay points 605-2, contacts at cam SC-15, 
line 2. 
The auto stop relay points 685-1 will open the line 

between fuses F-3 and F-4. This will prevent the se 
quence contacts at cams SC-4 through SC-9 from having 
effect as the sequence unit completes its cycle. The ma 
chine will now stop with the cards in the auxiliary hopper 
ready for removal. 

In summary, a circuit is provided to determine when 
the last card of a sort has passed the sensing station so 
that the picker knife circuit can be de-energized and the 
sequence time unit can be energized to transport the cards 
from the pockets back to the main hopper. This is ac 
complished by the testing circuit through the CB-3 cam 
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attempting to impulse the card brush relay 614 for each 40 
card. This provides a determination after each card as 
to whether it was the last card. If another card appears 
at the sensing brush 22-8, the card insulates the contact 
roll 22" from the brush 22-81 so that the card brush 
relay 614 cannot be impulsed. If a card is not at the 
sensing brush 22-81, then contact is made through the 
contact roll 22' to pick up the card brush relay 614. 
When the card brush relay picks up, it picks contacts 6:4- 
4 to close those contacts (F.G. 18b). Now, when the 
card brush relay 624 makes and picks contacts 614-4 as 
a result of an absence of a card at brushes 22-3, a 
card will still be present in the lower part of the machine 
in the feed rolls 5 at the card lever 620 (see also FIG. 11). 
Therefore, the card lever contact 620-1 is still closed 
when the CB-7 cam closes its contact. With contact 
64-4 closed and contact 623-1 at card lever 620 closed, 
the CB-7 cam will impulse the sequence unit 197 to 
start the sequence of operations again of transporting the 
cards from the pockets to the main hopper. 
The machine will stop, after the last card of the last 

sort passes the sensing brushes 22-81, since the contactor 
696 will make contact with a terminal connected to the 
stop position at hub 622 (FIG. 18a). With the con 
tactor 605 at its stop position, and when contacts at 
SC-4 and SC-16 close at the same time, a circuit is 
completed to the automatic stop relay 665 which picks 
contacts 595-5 (FIG. 18b) to prevent the sequence cam 
unit 195 from returning the cards to the main hopper 
and restarting the machine. Therefore, the machine will 
Stop. 

it is to be noted that without additional card lever 
sensing means in the card path, a card jam or failure to 
feed a card for any reason would indicate that the last 
card had been fed and the sequence cycle would be 
started. To prevent this condition use can be made of 
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the well-known procedures of placing card lever contacts 
at strategic points in the card path to control the various 
circuits to stop the machine without damage to the cards, 
disruption of the sequence of operations or starting a 
new sequence of operations by returning an incomplete 
sort to the main hopper. Since this is a well-known pro 
cedure and forms no part of this invention, further descrip 
tion of such a device has been omitted. 
There are eight key contacts provided to start the vari 

ous functions of the machine if they should be stopped 
for any reason, such as current failure, depression of 
the stop key, etc. They are the sequence start key 669, 
hopper left key 626, auxiliary hopper up-down key 628, 
pocket right key 639, hopper right key 632, pocket left 
key 634, card feed key 636, and the program reset key 
533. 

It is important to note that as a card is received by a 
pocket, that pocket will increase in size and each Succeed 
ing pocket will be shifted to a new card receiving position. 
When the cards have been sorted, the last card through 
will provide an impulse which will actuate the sequence 
unit, to stop card feeding by the picker knife and energize 
the pocket auxiliary hopper roll lift magnets 202 to begin 
transporting the cards back to the main hopper. This 
raises the rolls and cards in the pockets so that when 
the friction clutches rotate the rolls the cards will be 
moved into the auxiliary hopper. All of the operations 
will be repeated and the machine will stop with the cards 
in the auxiliary hopper where no more sorts are required. 
While there have been shown and described and point 

ed out the fundamental novel features of the invention 
as applied to a preferred embodiment, it will be under 
stood that various omissions and substitutions and chang 
es in the form and details of the device illustrated and in 
its operation may be made by those skilled in the art, with 
out departing from the spirit of the invention. It is the 
intention, therefore, to be limited only as indicated by the 
scope of the following claims. 
What is claimed is: 
1. In an automatic card sorting machine, the combina 

tion of a main hopper for the cards to be sorted, means for 
feeding the cards from the hopper, card sensing means, 
timing means for delivering the cards to the sensing means 
in timed relationship with the feeding means, a plurality 
of shiftable pockets, the pockets being defined by di 
viders for separating the cards into groups, means for 
transmitting an impulse from the sensing means to the 
dividers, one portion of the dividers being actuated in re 
sponse to the impulse to actuate the divider into the path 
of the card so as to deflect the card into that particular 
pocket, expansion means for simultaneously actuating the 
dividers to expand the size of the pockets, an auxiliary 
hopper positioned adjacent the pockets, means for remov 
ing the cards from the pockets after they have been sorted 
and delivering the cards to the auxiliary hopper, means 
for transporting the auxiliary hopper adjacent to the hop 
per, and means for removing the cards from the auxiliary 
hopper to the main hopper. 

2. An automatic sorting machine comprising a hopper 
in which the cards are stacked on their edge, comprising a 
picker knife for feeding cards from the hopper, means 
for urging the cards toward the picker knife in a direc 
tion transversely of the card edges, the picker knife being 
oscillatable in a direction in the plane of the card, sens 
ing means for sensing the cards, pockets positioned paral 
lel to the hopper, deflector means for stacking the cards 
on edge in the pockets, an auxiliary hopper for receiving 
the cards from the pockets, card removal means for re 
moving the cards from the pockets into the auxiliary hop 
per so that the cards are stacked on edge in the auxiliary 
hopper, card transport means for transporting the auxil 
iary hopper adjacent to the hopper, and card removal 
means for removing the cards from the auxiliary hopper 
and stacking them on edge in the hopper. 

3. An automatic sorting machine comprising a hopper 
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in which the cards are stacked on their edge, comprising 
a picker knife for feeding cards from the hopper, pockets 
positioned parallel to the hopper to receive the cards and 
stack them on the edge, the pockets having pocket ex 
pansion means expandable in a direction parallel to the 
hopper, an auxiliary hopper positioned parallel to the 
pockets to receive the cards from the pockets and to stack 
them on their edge, card transport means for transporting 
the auxiliary hopper parallel to and adjacent to the hop 
per, and means for moving the cards from the auxiliary 
hopper into the hopper and stacking them on edge in the 
hopper. 

4. An electric circuit for an automatic sorter for sorting 
business cards which requires more than one sort to ob 
tain the desired information from the cards, comprising 
sorting circuit means for sorting the cards including pro 
gram means for sorting predetermined columns of infor 
mation on the cards, sequence timing circuit means for 
transporting the cards after each sort back to their initial 
position for another sort until the desired information is 
obtained as determined by the program means, and test 
ing circuit means impulsed during each card cycle, the 
testing circuit means also energizing the sequence timing 
circuit means when a sort is completed. 

5. A sorting machine for sorting business cards which 
requires more than one sort to obtain the desired informa 
tion from the cards, comprising sorting circuit means for 
sorting the cards including sensing means and program 
means for sorting predetermined columns of information 
on the cards, circuit breaker circuit means to impulse the 
sensing means at the index points on the card, and testing 
circuit means to open the circuit breaker circuit means 
when a card is not present at the sensing means, sequence 
timig circuit means for transporting the cards after each 
sort back to their initial position for another sort until 
the desired information is obtained as determined by the 
program means, and testing circuit means impulsed during 
each card cycle, the testing circuit means also energizing 
the sequence timing circuit means when a sort is com 
pleted. 

6. An electric circuit for an automatic sorting machine 
for sorting business cards comprising sensing means for 
sensing the cards, comprising program means for control 
ling the sensing means with respect to the column to be 
sorted, testing circuit means impulsed during each card 
cycle to stop the sorting if a card is not present at the 
sensing means, stepping means for advancing the program 
means from one column to another column at the end 
of each sort, the testing circuit means also energizing a 
sequence timing circuit when a sort is completed, and 
stop means for stopping the machine and resetting the 
stepping means at the termination of sorting. 

7. In an automatic sorter for sorting business cards 
which require more than one sort for obtaining the de 
sired information, the combination of picker knife circuit 
means to start the feeding of cards from a hopper, sensing 
circuit means to sense the cards, program means for con 
trolling the sensing means with respect to the column 
to be sorted, sorting circuit means responsive to the pro 
gram means for selecting a magnet for the pocket that is 
to receive a card, stepping circuit means for advancing 
the program means from one column to another at the 
end of each sort, means for opening the picker knife 
circuit means to stop the feeding of cards, sequence timing 
circuit means for actuating card transporting means for 
transporting the cards after each sort from the pockets to 
the hopper, the sequence timing circuit means also ener 
gizing the picker knife circuit means to start the next 
sort, circuit breaker circuit means to impulse the sensing 
means at the index points on the card, testing circuit 
means during each card cycle to test if a card is present 
at the sensing means and to transmit an impulse to the 
circuit breaker circuit means if a card is not present at 
the sensing means, and stop means for stopping the ma 
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chine and resetting the stepping means at the end of the 
last sort. 

8. An automatic sorter for sorting business cards re 
quiring more than one sort for obtaining the desired 
information comprising a hopper containing a card stack; 
a card feed mechanism for feeding cards; sensing means 
for sensing the desired information on the cards; sort 
pockets for receiving the sorted cards; an auxiliary hop 
per; roll means for removing the cards from the pockets 
into the auxiliary hopper; auxiliary hopper pressure plate 
means for exerting pressure on the cards to contract the 
card stack to eliminate gaps between the cards; card 
transport means for transporting the auxiliary hopper 
from the pockets to the hopper; additional roll means 
for removing the cards from the auxiliary hopper into 
the hopper; hopper pressure plate means for moving the 
cards to the card feed mechanism and exerting a sub 
stantially constant pressure on the card stack during card 
feeding; card feeding circuit means for starting and 
stopping the card feeding mechanism; program means for 
controlling the sensing means with respect to the column 
to be sorted; sorting circuit means responsive to the pro 
gram means for selecting a magnet for the pocket that is 
to receive a card; means for sensing when the last card 
of a sort has passed through the sensing means; means 
for opening the card feeding circuit to stop the feeding of 
cards at the end of each sort; sequence timing circuit 
means for sequentially operating the roll means for re 
moving the cards from the pockets into the auxiliary 
hopper, the auxiliary hopper pressure plate, the card 
transport means, the additional roll means, and the main 
hopper pressure plate means, and for energizing the card 
feeding circuit means to start the feeding of cards for the 
next sort; testing circuit means impulsed during each 
card cycle to test if a card is present at the sensing means; 
and stop means for stopping the machine and resetting 
the program means at the end of the last sort. 

9. An automatic sorter for sorting business cards re 
quiring one or more sorts for obtaining the desired infor 
nation comprising a main hopper for the cards, a card 
feed mechanism for feeding cards, sensing means for 
Sensing the desired information on the cards, sort pockets 
for receiving the sorted cards, card transport means for 
transporting the cards from the pockets to the main hop 
er for the next sort, program means for controlling the 

sensing means with respect to the column on the card to 
be sorted, stepping means for advancing the program 
means from one column to another column at the end 
of each sort until the program has been completed, se 
quence timing circuit means for actuating the card trans 
port means at the end of each sort, and stop means for 
stopping the machine and resetting the stepping means 
at the termination of the last sort. 

10. In a sorting machine of the type wherein record 
forms fed successively from a main hopper are sorted 
into a plurality of pockets: means for recirculating such 
forms through the hopper in a closed path, said means 
comprising means responsive to a signal for automatically 
removing the forms concurrently from all of the pockets, 
and means for transporting the removed forms concur 
rently and in unison in a generally compacted relation 
to the hopper automatically to refill the hopper for the 
next Sort. 

11. In a machine for automatically sorting record 
forms bearing coded information, the combination of a 
hopper containing forms, means for feeding forms suc 
cessively from the hopper into a prescribed path, means 
for Sensing the information from the fed forms, a plural 
ity of form-receiving pockets, means controlled by the 
sensing means for diverting a form from said path into 
a particular pocket, a receptacle, means automatically 
responsive to depletion of all forms from the hopper to 
displace the forms concurrently from all of the pockets 
into the receptacle, means for moving the receptacle to a 
position adjacent the hopper, and means responsive to 
attainment of Such position to displace all of the forms 
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concurrently from the receptacle into the hopper for re 
circulation through the machine. 

12. In a machine for automatically sorting record 
forms bearing coded information, the combination of a 
hopper containing forms stacked therein on edge, means 
for feeding forms successively from the hopper, means 
for sensing the information from the fed forms, a plural 
ity of parallel form-receiving pockets in which forms are 
stackable on edge, means controlled by the sensing 
means for selecting which pocket is to receive each form, 
a tray, means operative upon exhaustion of all forms 
from the hopper to shift the forms concurrently edgewise 
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into the tray, means for moving the tray to a position 
adjacent the hopper, and means operative upon attain 
ment of such position to shift all of the forms concur 
rently edgewise from the tray into the hopper for stacking 
them on edge in the hopper for recirculation through the 
machine. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Furman --------------- May 15, 1956 
Tyler ----------------- June 11, 1957 

2,745,493 
2,795,328 


