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[57] ABSTRACT 

A device for selecting data cards comprising a table 
means movably mounted beneath a hopper means 
containing a stack of cards, means operatively asso 
ciated with said table means for moving at least a por 
tion of the bottom card in said stack of cards down 
wardly onto said table means and holding said card on 
said table means as said table means is moved into op 
erative association with means for engaging said card 
and withdrawing the card from said table means, said 
means for moving said card being controlled in coop 
eration with movement of said table means. 

7 Claims, 7 Drawing Figures 
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DEVICE FOR SELECTING DATA CARDS 

BACKGROUND OF THE INVENTION 

This invention relates to a-device for selecting data 
cards which is simple in construction and is fast and re 
liable ‘in operation. 
Devices for selecting data cards are known‘in the 

prior art, but such devices generally are either of com 
plicated construction or are not quick or reliable in 
operation. In some such devices, a mechanical pick 
means is constructed to engage and move the bottom 
most cardin a stack of cards transversely to the stack 
of cards to a position for a'subsequent operation to be 
performed on the card. In these devices the pick mech 
anism is complicated and‘expensive in construction, 
and due to the complexity of the pick mechanism, the 
speed with which cards may be selected from a stack 
of data cards is-limited. Further, such devices are not 
reliable in operation since there is a'possibility of more 
than one card being moved from the stack of cards sia 
multaneously by the pick mechanism. Other prior art 
devices utilize a vacuum means for pulling the bottom 
most card of a stack of cards downwardly and then en 
gage the card and move it transversely of the stack of 
cards with a pick mechanism. Such, devices, although 
increasing the reliability of operation are relatively 
slow and expensive. Moreover, in such devices, the 
vacuum means isoperatéd‘independently of movement 
of the pick mechanism and‘accordingly, a large. amount 
of energy is wasted in the operation of the device. 
The present invention provides a device for selecting 

data cards, wherein a stack of data cards are held in a 
hopper means with‘ the stack of data cards supported 
on a movable table beneath the hopper means. A vac 
uum means is associated with the table means for ap 
plying a vacuum to the bottom most card in said stack 
of cards for drawing the opposite end portions of the 
bottom most card downwardly onto said table means in 
response to a suitable control signal which may be a 
manual switch ora programmed control or the like. 
When the bottom most card is pulled downwardly onto 
the table by the vacuum means, the vacuum rises 
sharply and this rise in vacuum is sensed by a suitable 
means which then energizes a table motor to move the 
table transversely of the hopper means and thus move 
the bottom most card held thereon transversely to the 
longitudinal axis of the table means to bring the bottom 
most card into operative engagement with a pick 
means. The pick means then engages the card and 
feeds it from the table means to another location for a 
subsequent operation to be performed thereon; and 
when the card is removed from the table means, a suit 
able sensing means senses the presence of the card and 
deenergizes the table motor to return the table to its in 
itial position. The apparatus then simply remains in this 
initial or rest position until another signal is given to the 
vacuum means and the sequence of operation is then 
repeated. The operation of the vacuum means in syn 
chronism with movement of the table insures maximum 
conservation of energy in the operation of the appara 
tus, and an obstruction means on the hopper means at 
one side thereof engages the stack of cards for ob 
structing movement of any card except the bottom 
most card pulled downwardly onto said table means to 
insure that only one card is removed from the stack of 
cards at a time. 
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OBJECTS OF THE INVENTION 

An object of the invention is, accordingly, to provide 
an apparatus for selecting data cards which is simple in 
construction and which is fast and reliable in operation 
and wherein a vacuum means is utilized to pull the bot 
tommost card of a stack of cards downwardly onto a 
table means, said table means moving transversely to its 
longitudinal axis to a position where a pick means en 
gages the card and removes the card from the table, 
movement of the table means being controlled in syn 
chronization with application of the vacuum to the bot 
tommost card, and return of the table means being con 
trolled in response to a signal given as a result of the 
presence of the card at a location removed from the ta 
ble, the operation of the vacuum means in synchronism 
with movement of the table ensuring maximum conser 
vation of energy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top perspective view of a device for select 
ingdata cards according to the present invention. 
FIG. 2 is a fragmentary top perspective view of the 

device shown in FIG. 1, with parts thereof removed, 
and showing the table means and a portion of the 
means for operating the table means and showing the 
ports for communicating the vacuum from the vacuum 
means to the bottom most card. 
FIG. 3 is a top perspective view of a portion of the de 

vice for selecting data cards shown in FIG. 1 with the 
table in one operative position with the bottom most 
card in operative engagement with the pick means. 
FIG. 4 is a fragmentary top perspective view similar 

to FIG. 2, shown partly in section and with parts re 
moved, of the device for selecting data cards and a por 
tion of the control means for the vacuum means 
thereof. 
FIG. 5 is a side view in section of the hopper means 

and stack of cards with the device at rest or in a quies 
cent state. 

FIG. 6 is a view similar to FIG. 5 with a vacuum being 
applied to the vacuum means to pull the opposite end 
portions of the bottom most card downwardly onto the 
table. - 

FIG.‘7 is a view similar to FIG. 6 with the vacuum 
means applied and the bottom most card held down 
wardly in engagement with the table means. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, wherein like refer 
ence numerals refer to like parts throughout the several 
views, a device for selecting data cards is indicated gen 
erally at l in FIG. 1 and comprises a hopper 2 having 
a plurality of upstanding ?ngers or posts 3 positioned 
about three sides thereof for holding a stack of cards C 
in assembled relationship therewithin. The hopper in 
cludes an upstanding elongate front wall 4 along one 
side thereof. The bottom edge of the wall or card ob 
structing means 4 includes a straight portion 5 substan 
tially in the plane of the bottom card in said stack of 
cards and angularly downwardly inclined end portions 
6 and 7 adjacent the opposite ends of the front wall 4. 
A movable table 8 is slidably mounted beneath the 

hopper 2 and includes a substantially ?at planar middle 
portion 9 upon which the stack of cards C normally 
rests and opposite downwardly inclined sloping end 
portions 10 and 11 having the same angle of inclination 
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as the sloping end portions 6 and 7 of edge 5 of the 
front wall 4. The mid-portion 9 of table 8 is substan 
tially communsurate in length with the bottom edge 
portion 5 of wall 4. 
A table solenoid or other suitable power means 12 is 

operatively connected with the table 8 for reciprocat 
ing the table in a direction transverse to its longitudinal 
axis. A ‘pair of transversely extending vacuum plenum 
chambers 13 and 14 are mounted to the table beneath 
the inclined end portions 10 and 11 thereof and a plu 
rality of vacuum ports 15 and 16 are formed in the in 
clined portions 10 and 11 of table 8 establishing com 
munication with the vacuum plenum chambers 13 and 
14. 
A suitable vacuum pump 17 is mounted beneath the 

table and is in communication with the vacuum plenum 
chambers 13 and 14 through suitable ?exible conduit 
means 18 and 19. The vacuum pump is operated by any 
suitable means such as solenoid 20 controlled from a 
suitable control means 21, such as a manual switch or 
a programmed control or the like, or the pump may be 
operated by other suitable means such as a gear drive 
or linkage arrangement operatively connected to be ac 
tuated in synchronism with movement of the table. 
A cylindrical, elongate pick means 22 is rotatably 

mounted adjacent front wall 4 immediately above the 
bottom edge 5 of the front wall and is connected to be 
continuously driven during operation of the device 
through a pulley and belt arrangement 23 or other suit 
able means, by a suitable motor 24. A pair of pressure 
rollers 25 and 26 are rotatably supported on a station 
ary frame means, not shown, and are resiliently urged 
into engagement with the bottom of pick means or cyl 
inder 22 adjacent the opposite ends thereof, and these 
rollers are caused to rotate in the opposite direction to 
pick means 22 when the pick means is rotated by the 
motor 24. 
As seen in FIG.- 2, the ?at portion 9 of table 8 has a 

pair of slots or recesses 27 and 28 therein adapted to 
register with the pressure rollers 25 and 26 when the 
table is reciprocated from beneath hopper 2 in order 
that the pressure rollers 25 and 26 may engage a card 
held on the table and press it against the pick means 22. 
The table need only move approximately one half the 
diameter of cylinder 22 in order to position the card be 
tween the pick cylinder 22 and the pressure rollers 25 
and 26, and accordingly, the speed with which the de 
vice may be operated is signi?cantly greater than prior 
art devices. It is, therefore, desirable to minimize the 
diameter of 22. ' 
A shaft 29 extends from the table solenoid 12 and is 

connected to a depending lug or bracket 30 connected 
with the underside of ?at portion 9 of the table 8 for re 
ciprocating the table when the solenoid is energized. 
Any other suitable means such as a hydraulic means or 
the like may be used to reciprocate the table rather 
than the solenoid 12, if desired. 
The device for selecting data cards is shown in FIG. 

3 in one of its operative positions with the table 8 recip 
rocated in a transverse direction from beneath the hop 
per 2 with its leading edge extending between the pick 
means 22 and the pressure rollers 25 and 26 with the 
pressure rollers 25 and 26 received in the slots 27 and 
28 in the leading edge of the table 8. As seen in this ?g 
ure, the bottom most card C, in the stack of cards C has 
been pulled down onto the table 8 with the opposite 
end portions of the card de?ected downwardly over the 
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4 
inclined end portions 10 and 11 by means of vacuum 
applied from the vacuum means 17 through conduits 
18 and 19 to the vacuum plenum chambers 13 and 14, 
and as the table is reciprocated from beneath the hop 
per 2, the card C1 is carried therealong into a position 
between the pick means 22 and pressure rollers 25 and 
26, which then feed the card C1 transversely away from 
the table 8. 
Movement of the table 8 is controlled in synchroniza 

tion with operation of the vacuum means 17 by means 
of a suitable control arrangement including a vacuum 
switch 31 connected with the conduit means 18. The 
vacuum switch 31 could equally as well be connected 
with either one of the plenum chambers or with the 
other conduit means 19. The vacuum switch 31 is con 
nected with a control switch mechanism 32 through a 
‘pair of leads or lines 33 and 34. The switch control 
mechanism 32 is suitably connected with the table 
motor means 12 through a pair of lines 35 and 36; and 
when the vacuum means 17 is operated through the 
control of control means 21 to pull the bottommost 
card C1 downwardly onto the table, the vacuum in the 
plenum chambers and conduits l8 and 19 rises sharply, 
and this rise in vacuum is sensed by the vacuum switch 
31 which sends a signal to the switch control mecha 
nism 32 to energize motor 12 to move the table 8 trans 
versely toward the pick means 22. 
As seen in FIGS. 2 and 3, when the bottommost card 

Cl is moved transversely away from the table by means 
of the pick means 22, the leading edge thereof comes 
into operative relationship with a suitable sensing de 
vice such as a photocell mechanism 37 which senses 
the presence of the card and through a pair of lines 38 
and 39 sends a signal to the switch control mechanism 
32 to de-energize the table motor 12 and return the 
table 8 to its original rest position. The table then re 
mains in its rest position beneath the hopper 2 until a 
further signal is given to the vacuum means 17 from the 
control means 21. 
The vacuum means or pump 17 is seen in FIG. 4 as 

comprising a housing 40 within which a diaphragm 41 
or the like is mounted. Any other suitable means such 
as a piston or bellows or the like may be used if desired. 
The diaphragm 40 is connected by means of a relatively 
short actuating shaft 42 to the solenoid 20, and upon 
enerization of the solenoid 20 by control means 21, the 
shaft 42 is pulled downwardly thus pulling the ?exible 
diaphragm 41 downwardly to apply a vacuum through 
conduits l8 and 19 to the vacuum plenum chambers 13 
and 14, and this vacuum is held during movement of 
the table to the position shown in FIG. 3 at which time 
movement of the card from the table releases the vac 
uum and the control means returns the diaphragm to its 
original position to reset the vacuum means or motor 
17. 
FIGS. 5, 6 and 7 illustrate schematically the opera 

tion of the vacuum on the bottommost card C, in the 
stack of cards C. 

In FIG. 5, the data card selecting device is shown at 
‘ rest with no vacuum being applied to the vacuum ple 

65 

num chambers 13 and 14, and accordingly, the bottom 
most card CI in the stack of cards C is resting in a gen 
erally ?at horizontal position on the mid-portion 9 of 
table 8. 

In FIG. 6, a vacuum has been applied to the plenum 
chambers 13 and 14 and the opposite end'portions of 
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the bottommost card C1 are being pulled downwardly 
onto the sloping end portions 10 and 11 of table 8. 

In FIG. 7, the vacuum has been applied and is being 
held to maintain the opposite end portions of the bot 
tommost card C1 in flat abutting contact with the oppo 
site end portions 10 and 11 of table 8. In the position 
shown in FIG. 7, the card and table are ready to be re 
ciprocated transversely of the hopper for positioning 
the card between the cylindrical pick means 22 and the 
pressure rollers 25 and 26 at which time the vacuum is 
released and the card is removed from the table by the 
pick means as previously described. 
Because of the unique vacuum means, pick means, 

and transversely reciprocating table means, only a rela 
tively short movement of the table is required in order 
to bring the cards into operative relationship with the 
pick means and pressure rollers. Accordingly, very 
rapid and reliable operation of the data card selecting 
device is realized. ’ 
As this invention may be embodied in several forms 

without departing from the spirit or essential character 
istics thereof, the present embodiment is therefore il 
lustrative and not restrictive, since the scope of the in 
vention is defined by the appended claims rather than 
by the description preceding them, and all changes that 
fall within the metes and bounds of the claims or that 
form their functional as well as conjointly cooperative 
equivalents, are therefore intended to be embraced by 
those claims. 
What is claimed is: 
l. A device for selecting data cards and the like, com 

prising a hopper means for containing a stack of data 
cards therein, a table means movably supported be 
neath the hopper means for reciprocable movement 
laterally of the hopper means from beneath one side of 
the hopper means, means connected with the table 
means to reciprocate the table means, said table means 
comprising a bottom for said hopper means and having 
a substantially ?at, planar midportion on which the 
stack of cards is supported and opposite, downwardly 
inclined end portions spaced below opposite end por 
tions of a bottom most card in said stack of cards, vac 
uum plenum chamber means carried by said table 
means beneath said downwardly inclined end portions 
thereof, said downwardly inclined end portions having 
aperture means therethrough establishing communica 
tion between said vacuum plenum chamber means and 
the space between said downwardly inclined end por 
tions of said table means and the opposite end portions 
of said bottom most card so that establishment of a vac 
uum in said vacuum plenum chamber means is commu 
nicated to said space to draw opposite end portions of 
said bottom'most card downwardly onto said inclined 
end portions of said table means, card obstructing 
means on said hopper means at said one side thereof to 
normally obstruct lateral movement of the cards in said 
stack of cards when said table is reciprocated, said card 
obstructing means having a bottom edge spaced up 
wardly from the table means a distance at least as great 
as the thickness of a card in said stack of cards and 
shaped complementary to the shape of the table means 
so that only the bottom most card is enabled to clear 
said obstructing means and move laterally from be 
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6 
neath said hopper means along with said table means 
when the opposite end portions of said bottom most 
card are pulled downwardly onto the inclined end por 
tions of said table means by said vacuum, and pick 
means adjacent said hopper means to engage said bot 
tom most card when it is moved from beneath said 
table means and withdraw the bottom most card from 
said table means. 

2. A device for selecting data cards as in claim 1, 
wherein a vacuum pump is connected with said vacuum 
plenum chamber means. 

3. A device for selecting data cards as in claim 2, 
wherein said vacuum pump is solenoid operated, ener 
gization of said solenoid being synchronized with 
movement of said table means. 

4. A device for selecting data cards as in claim 3, 
wherein said vacuum pump comprises a diaphragm 
mounted in a cylinder, said solenoid being connected 
to said diaphragm to cause reciprocation thereof. 

5. A device for selecting data cards as in claim 4, 
wherein vacuum control means is connected with said 
vacuum pump to cause said vacuum pump to create a 
vacuum in said vacuum plenum chamber means prior 
to and during movement of said table means toward 
said pick means, said control means comprising vac 
uum switch means operatively connected with said vac 
uum plenum chamber means to sense application of 
said vacuum and connected with motor means for mov 
ing said table means to control operation of said motor 
means in response to application of said vacuum, 
means for releasing the vacuum when the table means 
reaches a position wherein the card held thereon is en 
gaged by said pick means, and control means for sens 
ing movement of said card from said table means to de 
energize said motor means and return said table means 
to its position beneath said hopper means. 

6. A device for selecting data cards as in claim 1, 
wherein said obstructing means comprises a vertical 
wall along said one side of said hopper means, the bot 
tom edge of said wall including a generally straight hor 
izontally extending portion spaced slightly above the 
plane of said table means and downwardly inclined op 
posite end portions extending parallel to and spaced 
slightly above the inclined end portions of said table 
means, said downwardly inclined end portions of said 
wall de?ning said obstructing means for preventing 
transverse movement of said cards. 

7. A device for selecting data cards as in claim 6, 
wherein said pick means comprises a horizontal cylin 
der rotatably mounted above the plane of said table 
means parallel with said wall, the bottom of said cylin 
der being substantially in the plane of the bottom edge 
of said wall, pressure roller means resiliently engaged 
against the bottom of said cylinder, recess means in the 
leading edge of said table means in alignment with the 
pressure roller means so that when the table means is 
moved laterally to a position with its leading edge be 
tween said cylinder and said pressure roller means the 
pressure roller means extend through said recess means 
to urge a card held on said table means against said cyl 
inder, and means to rotate said cylinder to feed said 
card from said table means. 

' * * * * * 


