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CARD soRTING MACHINE 

Application filed May 4, 
This invention relates to accounting ma 

chines, particularly for sorting records in 
accordance with their index point designa 
tions. 

Sorting machines, in general, comprise a 

which are fed one at a time to an analyzing 
device. The latter usually controls an elec 
tro-magnetic device for operating guide 
bladesto open a passage for a record to a 
card pocket corresponding to the designa 
tion on the analyzed card. In known ma 
chines, the magnetic device includes one or 
more magnets called sorting magnets, which 
are normally deenergized, and which are en 
ergized upon the encountering of a perfora 
tion in the card by the analyzing device. 
The Sorting magnets upon energization at 
tract their armature which operates to open 
a passage for the card between two adiacent 
guide blades leadingto a card pocket. The 
speed of operation of a sorting machine de 
pends to a great extent on the rapidity with 
which the armature is attracted by the sort 
ing magnet. In attracting the armature, the 
magnet upon energization builds up its mag 
netic force gradually. The gap between the 
magnet and the armature is at its widest 
point at the beginning So that the magnet 
is calledupon to do its greatest work when 
ithas the least power and for this reason 
lags in attracting the armature. The speed 
of operation of the sorter must be slowed up 
appreciably to take care of the lag of the 
magnet in operating the armature. 
According to the present invention, in 

stead of the perforation in the card causing 
energization of the sorting magnet, the lat 
ter is normally energized and the analysis 
of a perforation opens the circuit to the 
magnet to cause its deenergization or neu 
tralization. A constantly operating cam 
moves the armature into cooperation with 
the magnet and the magnet then holds it. 

48 When by reason of a perforation in the card, 
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magazine for holding a stack of records 

º armature. 

1928. serial No. 274,990. 
the magnet is rendered ineffective, a spring 
moves the armature out of contact with the 
magnet and controls the guiding mechanism 
to determine the disposition of the card. 
This reverse action of the magnet and as-to 
sociated elements permits greater speed of 
operation in sorting by reason of the fact 
that the magnet releases its armature more 
rapidly than it can attractit. 
This is due to the fact that the armature 

being moved by mechanical means into co 
operation with the magnet from a point 
where the force exerted by the magnetis 
least to a point where the force exerted by 
the magnetis greatest, a weaker magnet may 
be employed to hold the armature in posi 
tion and when the magnet is neutralized 
ordeenergized, the spring can very quickly 
move the armature away from the magnet. 
The strength of the magnet need bejust 35 
sufficient to hold the armature in attracted 
position and it is then apparent that upon 
the setting up of a slightgap between the 
armature and the magnet upon deenergiza 
tion of the latter, that the magnetic force 
will be insufficient to overcome the action of 
the spring. The force exerted by the spring 
is always constant and the electrical lag in 
the neutralization or deenergization of the 
magnet in view of the decreased currentis 
almost negligible so that the combined effect 
of a constant force exerted by the spring 
and the decreased electrical lag in 
practically instantaneous release of the 

80 

The object of this invention isto provide 
an improvedrecord sorting machine for th 
purpose set forth. 
The object is further to provide a nor 

mally energized magnet forcontrolling ac 
counting mechanismwhich is rendered in 
effective upon analysis of a perforation. 
Another object is to poide an improved 

armature structure for coacting with said 
magnet 
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Stillanother object is to improve the con 
, struction of the record guiding mechanism, 
particularly the chute blades leading to the 
card pockets. º 

5 Various other objects and advantages of 
my invention will be obvious from the fol 
lowing particular description of one form 
of mechanism embodying the invention or 
from an inspection of the accompanying 

1o drawings; and the invention also constitutes 
i certain new and novel features of construc 

tion and combination of parts hereinafter 
set forth and claimed. 
.. Fig. 1 is a side section through the rear 

15 portion of the sorting machine, 
Fig. 2 is a detail of the sorting magnet 

and related elements, 
Fig. 3 is a section on line 3-3 of Fig. 1, 
Fig. 4 is a plan view of the sorting mag 

2o net and related elements, 
Fig. 5 is a plan view of the chute blades 

at their card entrance ends, 
Fig. 6 is a section online 6–6 of Fig. 5, 
Fig. 7 is a circuit diagram of one form of 

25 the invention and 
Fig. 8 is a circuit diagram of another 

form of the invention. - 
While the invention is hereinafter dis 

closed as applied to a sorting machine 
30 wherein the cards are analyzed while in mo 

tion, it is equally applicable to other types 
of Sorting machines and to other classes of 
accounting machines where the analysis of 
a perforation changes the status of a con 

| 35 trol magnet. 
Referring to the drawings in detail, Fig. 

1 shows a sorting machine provided with a 
magazine 9 for holding a stack of record 
cards 10 to be sorted. The bottom card of 

40 the stack is engaged at its rear edge by 
picker blades 11 attached to the ends of 
slidably guided arms 12 having a pin and 
slot connection with links 13 fixed to a shaft 
14. journaled in the machine frame. One of 

45 the links 13 is connected to one end of an 
arm 15, the other end of which is freely 
mounted on the crank pin 16 of a crank arm 
(not shown) rotated by a feedingshaft p journaled in bearings 18. The feeding 

i 50 shaft is driven by a motor M. (Fig. 7). The 
feeding shaft through crank pin 16 oscil 
lates arm 15 and links 13 to effect recipro 
cation of the arms 12 and the picker blades 
11. During the forward stroke of the lat 
ter, the bottom card is advanced out of the 
magazine. Any convenient feeding mech 
anism equivalent to that described may be 
employed provided it feed a card out of the 

i magazine during the time a previously fed 
60 card is being analyzed. The rollers 19 feed 

the card through a guide passage 20 to the 
analyzing device comprising an analyzing 
brush 21, previously adjusted to reada de 
sired card column, and a contact roll 22. 

65 The rollers 19 continue to feed the card 

1,817,511 
past the analyzing brush and a succession 
of pairs offeed rollers 19' successivelygrip 
the card to feedit to the card pocket. After 
the forward end of the card leaves the an 
alyzing device, it is fed over a pair of plates 
23 (Figs. 2, 3 and 4) which support the card 
at each side thereof. The plates 23 are 
mounted on top of a stationary frame 24 
In the space between the plates are located 
the entrance ends of the chute or guide 
blades 25. These entrance ends rest on a 
movable plate 26 which is normally held at 
the same height as the plates 23. The left 
hand end of plate 26 (as viewed in Figs. 1 
and 2) ispivoted to an armature member 27 
which is formed as an stamping 
comprising parallel inclined arms 28, the 
upper ends of which are pivotally connected 
to the plate 26. At their lower ends, the 
arms 28 are fixed to a pin 29 journaled in 
the sides of the stationary frame (Figs. 2 
and 3). The arms 28 are integrally joined 
adjacent their upper ends by a bar 31 and 
at their lower ends are contiguous with the 
armature portion 32which extends beyond 
the arms 28 and overlies the sorting magnets 
33. The armature portion has a lug 34 
formed at its left hand end to which is at 
tached theupperhook of a coil spring 35. 
The lower hook of the spring is engaged in 
one of the apertures 36 of an element 37 fixed 
to the bottom plate 38 of frame 24. A plu 
rality of apertures 36 are provided so that 
the tension of the spring may be adjusted 
by attaching the lower hook thereof to a 
selected one of the apertures. 
The right hand end of plate 26 ispivoted 

to the upper ends of a pair of parallel curved 
links 39, the lower ends of which are fixed 
to a pin 40 rotatablymounted in the plate 

70 

75 

80 

00 

95 

100 

105 

41 of the stationary frame (see Figs. 2 and 
4). The pivot pins 29 and 40 are the same 
distance apart as the pivotal connections of 
arms 28 and links 39 to plate 26. The effec 
tive radial length of the arms 28 and the 
links 39 is also the same. The result is that 
rocking of the arms and links on their pivot 
ins will move the plate 26 parallelto itself. 
At the side of bar 31, a cam 42 is fixed to 

the shaft of one of the lower feed rollers 19' 
which is in continuous rotation. At the end 
of each card cycle, the cam 42 is adapted to 
engage bar 31to rock the arms 28 clockwise. 
The plate 26 will thereby be moved to its 
normaluppermost position and the armature 
portion 32 will be rocked down against the 
resistance of spring 35 into cooperation with 
magnets 33. The magnet being normally 
energized by a circuit to be described here 
inafter will hold the armature portion 32 
in attracted position until a perforation is 
sensed by the analyzing device in the next 
cardwhereupon the magnet will be neutral 
ized or deenergized and the armature be 
rocked counterclockwise by spring 35. The 
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plate 26 will thereby be lowered until the 
cam 42 again replaces the armature in at 
tracted cooperating relation with the mag 
nets. Since the entrance ends of the guide 
blades 25 are supported on plate 26, they 
will drop with the plate when the latteris 
lowered unless prevented from so doing by 
the surface of the record card itself. 

Referring to Fig. 2, it is seen that card 10 
which is continuously advancing over con 
tact roll 22 has a perforation in the 4 index 
point position. By the time said perfora 
tion reaches the analyzing brush 21, the card 
has advanced on top of plates 23 and beneath 
the curved entrance ends of the five right 
hand guide blades 25. As soon as the an 
alyzing brush encounters the perforation, it 
contacts therethrough with roll 22 effecting 
neutralization or deenergization of magnets 
33 in a manner to be further described here 
inafter. The deenergization of the magnets 
permits spring 35 to rock armature 27 coun 
terclockwise, thereby lowering plate 26. All 
the guide blade ends except those five resting 
on the card at the time the perforation is 
sensed move down with plate 26, thus leav 
ing a passage open to the advancing card 
between the fifth and sixth blades from the 
right. The card moves into this passage 
and rolls 19' feed it to that card pocket 45 
which corresponds to the 4 perforation and 
to which said passage leads. In a similar 
manner, depending on the position of any 
other perforation, a passage is opened to the 

i card pocket corresponding to the perfora 
tion. 
The operation of the machine may be un 

derstood with reference to the circuit dia 
gram, Fig. 7: The machine is started by 
first closing line switch 50 and then de 

i pressing start key 51 to close contacts 52. 
A circuit is thereby established through 
magnets 53 and 54. The latter attracts its 
armature to close contacts 55 which com 
pletes a circuit through the sorter motor M 
setting the latter in motion. The motor M. 
thereupon effects rotation of the feeding 
shaft which causes a card to be fed out of 
magazine 9 by picker blades 11. In advance 
of the analyzing device is located the usual 
cardi lever 56 which is actuated by the ad 
vancing card to close card lever contacts 57. 
A circuit is thereby established which shunts 
the startkey contacts 52 and passes through 
magnets 53 and 54 to complete a holding cir 
cuit through motor M. The start key may 
thenbe released and the motor will continue 
to operate until the card lever contactsopen 
due to failure of cards to feed or until the Stop key 58 is depressed to open the motor 
circuit. The usual rotating commutator 60 
and contact breaker roll 61 are provided. 
Contact lugs 62 are fixed in the periphery 
of the commutator and are successively 
sensed by a brush 63 in synchronism Wi 

3 
the passage of the index point positions on 
a card past the analyzing brush 21. Dur ing the passage of the index point positions 
of the record card under the analyzing 
brush, a circuit is operative to energize mag nets 33 This circuit extendsfrom the left 
hand terminal post 64 through breaker roll 
brushes 65, line 66, line 67, magnets 33 and 
backthrough line 68 to the right hand ter 
minal post 69. The magnets being ener 

70 

75 
gized will hold the armature 27 in attracted 
position and keep plate 26 in its upper po 
sition. Wound about the cores of magnets 
33 in a reverse direction to the main coils 
are coils 33'. 
When the analyzing brush meets a perfora 

tion in the card, a circuit is established from 
the terminal post 64 through line 70, the 
common contact ring 71 of the commutator 
60, the contact lug 62 which is then under 
the brush 63, the contact roll 22, analyzing 
brush 21, magnet 72, magnet coils 33' and 
through line 68 to terminal post 69. Since 
a circuit is now simultaneously established 
through both coils 33 and 33' they neutralize 
each other's magnetic effect so that magnet 
33 no longer exertsany force upon armature 
27 whichthereupon is retracted by spring 
35, lowering plate 26 and permitting the 
guide blade ends not supported by the card 
to drop, thereby opening a passage for the 
card to the pocket 45 corresponding to the 
analyzed perforation. The circuit through 
magnet coil 33' is maintained after the 
analyzing contact is broken by the contacts 
75 closed by actuation of armature 76 upon energization of the coacting magnet72. 
After the designation bearing portion of the 
card passes the analyzing brush, the circuits 
through both magnet coils 33 and 33' are 
broken by the roll 61, the non-conducting 
portion of which has reached the brushes 65. 
The contacts 75 are thereby separated and 
both magnet coils 33 and 33' deenergized, so 
that the armature 27 will remain released 
until immediately before the beginning of 
the next card cycle when cam 42will return 
itto cooperating position with the sorting 
magnets and the conducting portion of the 
roll 61 will have reached brushes 65, there by reestablishing the circuit through mag 
net 83 to hold the armature in its cooperat ing position. 
In Fig. 8 is shown the circuit diagram 

of an alternative means for carrying out the 
invention. This construction includes the 
Sorting magnet 80 whichis normally ener 
gized by a circuit established fromone side 
of the supply through line 81, magnet 80, 
line 82, contacts 83, line 84 and line 85 to 
the other side of the supply. Upon the 
analyzing brush 21 encountering a perfora 
tion in an advancing card, a circuitis com 

the analyzing contacts which pleted by 
passes through a magnet 86. 
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The energization of the latter attracts its 
armature 87 which results in opening con 
tacts 83 thus breaking the circuit through sorting magnet 80 which thereupon permits 
the armature to be retracted by the spring 
35 in a manner similar to that described 

e with respect to the previous embodiment. 
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In order to prevent the contacts 83 from 
closing during the remainder of the cycle, 
the armature 87 upon its attraction, closes 
contacts 88 which establishes a circuit shunt 
ing the analyzing contacts, through magnets 
86.. The latter thereby remain energized to 
lkeep contacts 83 open during the portion of 
the cycle following the analysis of a per 
foration. Between successive card cycles, 
the circuit through the magnet 86 is broken 
by the roll 61 (Fig. 7) in the usual manner 
and contacts 83 are permitted to again close. 

Referring to Figs. 5 and 6, it is noted 
that the guide blades 25, hereinabove men 
tionedare of novel structure and arrange 
ment. The card entrance ends 90 of the 
guide blades terminate in narrow portions, 
located in three laterally spaced groups 91 
The ends in each group are in superimposed 
relation and all the ends are longitudinally 
spaced. In former machines, ithas been the 
practice to locate the ends of all the blades 
in one group with all the ends in superim 
posed relationship. The ends of the blades 
are bent upwardly and it was necessary to 
make a sharp bend to accommodate a ba 
end beneath the downwardly curved blade 
directly above it. As a result of the sharp 

I bend, the ends of the blades would often 
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break off in use. By separating the blade 
ends into three groups, in each of which is 
an equal number of blade ends, the distance 
between successive blade terminations in a 
group is increased threefold. The end of 
the blade may therebybe curved more grad 
ually since it will not interfere with the ad 
jacent superimposed blade of the group and 
the danger of breaking off of the blade ends 
is thereby lessened. y 
While the invention has been specifically 

i disclosed with : to a sorting machine 
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operating on Hollerith cards, it may also 
be utilized in sorting machines operating on 
combinational hole cards. 

I claim: 
1. In a machine for sorting cards into 

different card receiving pockets, guide 
5 blades leading to said pockets, said blades 
terminating in tapered parallel card en 
trance ends, said ends being located in sep 
arate groups laterally spaced from each 
other, and the entrance ends in each group being superimposed and longitudinally 
spaced from each other. 

2. In a machine for sorting cards into 
different card receiving pockets, guide 
blades leading to said pockets, saidblades 
terminating in upwardly bent ends beneath connected to the member. 
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which the cardis adapted to pass, said ends 
being located in separate laterally spaced 
groups. 

3. In a card sorting machine, guide blades 
of substantially the same width intermediate 
their ends, said blades terminating in mar 
rowed portions at one end, said ends being 
located in laterally spacedgroups, all of 
the ends being longitudinally spaced and 
bent upwardly to permit the cards to pass 
beneath the end. 

4. In a card sorting machine, a plurality 
of guide blades having their card entrance 
ends adiacent each other, a plate on which 
saidends rest, a pair of links pivoted atone 8o 
of their ends to the said plate, said links 
being effectively parallel toeach other and 
having the same effective length whereby 
movementofone linkwill effect a correspond 
ing movement of the otherlink anda move 
ment of the said plate parallelto itself, anda 
magnet for controllingsaid links. 

5. The invention as described in claim 4, 
wherein one of the links hasan armature 
portion coacting with said magnet. 

6. In a card sorting machine, a plurality 
of guide blades havingadjacent card en 
trance ends, a plate on which said ends nor mally rest, a normally energized magnetto 
control the plate, means for rendering the 
magnet ineffective to permit movement of 
the plate in one direction, and a camfo 
moving the plate in an opposite direction. 

7. In a card sorting machine, a plurality 
of guide blades, a plate on which the blades 
normally rest, a memberto operate the plate, 
a magnet tendingto move the member in one 
direction, and a cam engageable with the 
member for moving it in the same direction. 

8. In a card sorting machine, a plurality 
of guide blades, a plate on which the blades 
normally rest, a member for operating the 
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plate, a normally energized magnet for hold 
ing the member in a position to keep the plate operated therebyin uppermost posi 
tion, and a spring for moving said member 
to effect lowering of the said plate upon 
deenergization of said magnet. 

9. In a card sorting machine, a plurality 
of guide blades, a plate with which the 
blades contact, a member for operating the 
plate, said member including an armature 
portion, a magnet coacting with said arma 
ture when energized to keep the plate upper 
most, and means for operating the Said mem 
ber upon deenergization of the magnetto 
effect lowering of the plate. 

10. The invention as described in claim 9, 
wherein means is provided to engage and 
restore the armature to attracted position 
relative to the magnet. 

11. The invention as described in claim 9, 
wherein said member ispivoted to said plate, 
and said operating means comprises a spring 
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12. The invention as described in claim9, 
wherein said member is pivoted to said 
plate, said operating means comprises a 
spring, and a cam is provided to periodi 

5 callyengage and restore the memberto at 
tracted position relative to the magnet. 

. In testimonywhereofI hereto affix my sig 
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nature. 
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