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CARD STACKING MECHANISM 

BACKGROUND OF THE INVENTION 

This invention relates to card stacking mechanisms, 
and in one aspect to mechanisms for stacking a plural 
ity of microfilm aperture cards fed seriatim to the 
mechanism. 

SUMMARY OF THE INVENTION 

The present invention is a simple mechanical card 
stacking mechanism affording efficient stacking of 
cards fed to the mechanism. The mechanism of the 
present invention may be oriented either to form a 
deck of vertically oriented cards (as illustrated) or to 
form a stack of horizontally oriented cards. Addition 
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ally, a card stacking mechanism according to the pres- ‘ 
ent invention may be constructed to stack cards in an 
orientation disposed at up to and exceeding 180° from 
the orientation in which the cards are fed to the mecha 
nism. Thus, a card stacking mechanism according to 
the present invention may be adapted to provide an ad 
vantageously positioned stack of cards from cards fed 
to the stacking mechanisms from one of many orienta 
tions by a card handling mechanism. 
According to the present invention there is provided 

a card stacking mechanism useful for forming a stack 
of cards from a plurality of cards fed seriatim to the 
mechanism. The mechanism includes a drum formed 
with two axially spaced radially extending ?anges 
adapted to frictionally engage a card. A guide means 
extends partially around the drum for maintaining fric 
tional driving .force between the periphery of the 
?anges and a card positioned between the guide means 
and the drum as the drum is rotated to drive a card 
from an inlet toward a discharge end of the guide 
means. The stacking mechanism includes stack forming 
means having a stacking surface intersecting, at an 
angle of less than 45°, an imaginary plane tangent to the 
periphery of the drum at the discharge end of the guide 
means. This line of intersection is spaced less than the 
length of a card from the discharge end of the guide 
means. The stack forming means also includes stop 
means spaced along the stacking surface less than the 
length of a card from the line of intersection and 
adapted for engagement by an end of the cards to stop 
and position the card along the stacking surface. 
The stacking mechanism also includes means for 

driving a card discharged from the guide means into 
stacked relationship on the forming means. These 
means include a belt extending around the drum be 
tween the ?anges and around a pulley rotatably 
mounted on the distal end of an arm mounted for piv 
otal motion about the axis of the drum. The arm is 
moved against the bias of a spring away from a position 
with a portion of the belt on the pulley in contact with 
the stacking surface adjacent the line of intersection as 
a stack of cards‘ is formed between the belt and the 
stacking surface. 

BRIEF DESCRIPTION OF THE DRAWING 
The invention will be further described with refer 

ence to the accompanying drawing wherein like num 
bers refer to ‘like parts in the several views, and 
wherein: 
FIG. 1 is a perspective view of a card stacking mecha 

nism according to the present invention showing the 
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top, front, and right side with certain portions broken 
away; 
FIG. 2 is a plan view of the card stacking mechanism 

of FIG. 1 partially in section; and 
FIG. 3 is a fragmentary vertical sectional view taken 

approximately along line 3-3 of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing there is shown a card 
stacking mechanism according to the present invention 
generally designated by the numeral 10. As illustrated 
the mechanism 10 is adapted to accept cards fed seria 
tim to the mechanism at an inlet 12 between a rotating 
drum 14 and a curved guide plate 16 and to drive each 
card between the guide plate 16 and the drum into 
forming means or a tray 18 for forming a stack of cards 
20 (FIG. 2). Each card discharged from the guide plate 
16 is driven to a stacked position abutting a stop means 
or surface 22 on an end wall 24 of‘ the tray 18 and the 
stack is pressed into contact with a stacking surface 26 
on the tray 18 by means including an O-ring belt 27 ex 
tending around the drum l4, and around a pulley 28 
rotatably mounted on the distal end of an arm 30 bi 
ased by a biasing means or a spring 32 to urge the por 
tion of the belt 27 on the pulley 28 toward the stacking 
surface 26. 
The drum 14 includes a shaft 34 rotatably mounted 

on a frame 36 for the machine 10, and is driven clock 
wise as illustrated during' operation of the mechanism 
10 by drive means including a pulley and drive belt as 

‘ sembly 38 coupled between the shaft 34 and a drive 
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motor 40. The drum 14 includes a generally cylindrical 
hub 42 formed about its circumference with an axially 
centered semi-circular groove 44 sized for driving en 
gagement with the O-ring belt 27. The drum 14 also in 
cludes two axially spaced radially extending ?anges 46 
each formed of a compressible foam rubber strip at 
tached around the hub 42. Thus the peripheral surfaces 
48 of the ?anges 46 are adapted for frictional driving 
contact with a card. The ?anges extend radially of the 
hub 42 a sufficient distance providing clearance be 
tween the O-ring belt 27 and a card contacting the pe 
ripheral surfaces 48 of the ?anges 46. 7 
As illustrated, the drum 14 is especially adapted for 

engaging micro?lm aperture cards of the type 7.375 
inches long by 3.250 inches wide by 0.007 inches thick 
and carrying a standard micro?lm insert with its width 
centered in the width of the card adjacent one end 
thereof. The ?anges 46 are axially spaced apart to 
avoid contact with the micro?lm insert, and the diame 
ter of the drum 16 is large (preferably above 4 inches) 
to prevent excessive curving of aperture cards stacked 
by the mechanism 10. 
Guide means including the curved guide plate 16 af 

fords a frictional driving force between the peripheral 
surfaces 48 of the ?anges 46 and a card positioned be 
tween the guide plate 16 and the drum 14. The guide 
plate 16, which may extend over 180 degrees about the 
drum 14, is attached to the frame 36 only at a discharge 
end 52 of the guide plate 16 along an extending mem-. 
ber 50. A uniformly curved surface 54 of the guide 
plate 16 is coated to facilitate relative movement of a 
card, as by “Te?on" ‘and is biased against the periph 
eral surfaces 48 by a spring 56 attached to a tab 58 pro 
jecting from the guide plate 16 to press a card therebe 
tween into frictional driving contact with the ?anges 
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46. A lip 60 extends from an inlet end 62 of the guide 
plate 16 to guide cards fed to the inlet 12 of the mecha 
nism 10 between the guide plate 16 and the ?anges 46. 
When the mechanism is adapted for stacking micro?lm 
aperture cards, the curved guide plate 16 might be re 
lieved in the area adjacent which the micro?lm insert 
moves along the guide plate 16 to prevent contact be 
tween the guide plate 16 and the micro?lm insert. It 
has, however, been found that it is not necessary to re 
lieve the guide plates 16 to avoid marring the micro 
?lm. Apparently as they aperture card is curved in pass 
ing around the drum 14, the micro?lm insert is bowed 
and moves into the space between the ?anges 46, 
thereby restricting contact between the micro?lm and 
the guide plate 16. 
The tray 18 included in the forming means includes 

a wall 64 de?ning the stacking surface 26. The tray 18 
is positioned so that the stacking surface 26 intersects 
at an angle of less than 45° an imaginary plane tangent 
to the peripheral surface 48 of the ?anges 46 at the end 
of the plate 16 de?ning the discharge end 52. This line 
of intersection is spaced less than the length of a card 
from the discharge end 52 of the guide plate 16 so that 
the leading end of a card discharged from the guide 
plate 16 will be de?ected along the stacking surface 26, 
or along an existing stack 20, toward the end wall 24 
of the tray 18. 
The means for driving cards discharged from the dis 

charge end 52 of the guide plate 16 into a stacked rela 
tionship on the stacking surface 26 of the tray 18 with 
an end of each card abutting the surface 22 of the end 
wall 24 includes means for separating cards from the 
?anges 46, for continually urging the card adjacent the 
O-ring belt 27 into contact with the surface 22, and for 
pressing cards in the stack 20 against the stacking sur 
face 26 to afford a vertical orientation of the stack 20. 
The O-ring belt 27 extends from a point on the drum 

generally at the discharge end 52 of the guide plate 16 
to the pulley 38 which is spaced less than the length of 
a card from the drum 16 by the length of the arm 30. 
The length of the arm 30 positions the portion of the 
belt 27 on the pulley 38 adjacent the line of intersec 
tion of the aforementioned imaginary plane with the 
stacking surface 26. A card leaving the discharge end 
52 of the guide plate 16 is separated from the ?anges 
46 by the belt 27, and because of the length of the card 
and the angle of the stacking surface 26 is driven under 
the belt 27 on the pulley 28 and is then driven by the 
belt 27 along the stacking surface 26 or stack 20 to the 
surface 22 which surface is spaced less than the length 
of a card from the pulley 28. 
The belt 27 affords a high frictional driving force 

against a card under the biasing force of the spring 30. 
The belt 27 is loosely tensioned around the drum l4, 
pulley 28, and an idler pulley 66 rotatably mounted on 
the arm 30 so that after a card ejected from the guide 
plate 16 is driven by the belt 27 into contact with the 
surface 22, the belt 27 will stop and will not be driven 
by the hub 42 while the dynamic friction between the 
belt 27 and groove 44 is transferred through the belt to 
press the contacted card against the surface 22. Thus 
the card will not be damaged by relative movement of 
the belt 27. Alternatively but less preferably, the belt 
27 might be tensioned to be continuously driven by the 
drum 14, but be formed of a material having a low coef 
?cient of friction with the card, thereby restricting fric 
tional damage to the cards by the moving belt 27. 
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4 
The end of the arm 30 opposite the pulley 28 is 

mounted on the shaft 34 for pivotable motion of the 
arm 30 about the axis of the drum 14 from a ?rst posi 
tion with a portion of the belt 27 on the pulley 28 con 
tacting the stacking surface 26, toward a second posi 
tion against the bias of the spring 32 affording a stack 
20 of cards between the belt 27 and the stacking sur 
face 26 as cards are successively driven onto the stack 
20. The spring 32 provides means for pressing the stack 
of cards 20 in a vertical position against the stacking 
surface 26. 
Having thus described the present invention, what is 

claimed is: 
l. A stacking mechanism useful for forming a stack 

of cards from a plurality of cards fed seriatim to said 
mechanism, comprising: 

a frame; 
a drum rotatably mounted on said frame said drum 
being formed with at least two axially spaced radi 
ally extending ?anges each having a peripheral sur 
face adapted to frictionally engage a said card; 

guide means adapted for maintaining frictional driv 
ing force between the periphery of said ?anges and 
a said card positioned between said guide means 
and said drum, said guide means extending around 
the periphery of said drum from an inlet end of said 
guide means formed to direct cards between said 
guide means and said drum, to a discharge end 
spaced about the periphery of said drum; 

means for driving said drum for rotation from said 
inlet to said discharge end of said guide means; 

forming means for forming a stack of said cards on 
said mechanism, comprising a stacking surface in 
tersecting at an angle of less than 45° an imaginary 
plane tangent to the periphery of said drum at said 
discharge end of said guide means, with said inter 
section spaced less than the length of a said card 
from said discharge end, and stop means mounted 
along said stacking surface adapted for stopping 
movement of cards along said stacking surface, and 
spaced less than the length of a said card from said 
intersection; and 

means for driving cards discharged from said dis 
charge end of said guide means into a stacked rela 
tionship on said stacking surface with an end of 
said cards abutting said stop means, comprising; 

a pulley; 
a belt extending around said pulley and around said 
drum between said ?anges; 

an arm having a ?rst end rotatably mounting said pul 
ley and a second end spaced from said first end and 
mounted for pivotable motion about the axis of 
said drum to afford movement from a ?rst position 
with a portion of the belt on said pulley contacting 
said stacking surface toward a second position to 
afford a stack of said cards between said belt and 
said stacking surface; and 

biasing means for biasing said arm toward said first 
position. 

2. A stacking mechanism according to claim 1 
wherein said belt is adapted to afford a high frictional 
driving force against said card under the in?uence of 
said biasing means, and said belt is tensioned to afford 
relative movement between said belt and said drum 
when a said card contacting the portion of said belt on 
said pulley abuts said stop means. 
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3. A stacking mechanism according to claim 1 
wherein said guide means includes a curved guide plate 
about a portion of the periphery of said ?anges from 
said inlet to said discharge end, said guide plate being 
attached to said frame adjacent said discharge end, and 
biasing means for biasing said guide plate into contact 
with said ?anges between said discharge and said inlet 
end. 

4. A mechanism according to claim 1 wherein said 
mechanism is adapted for stacking microfilm aperture 
cards with said drum formed with two ?anges axially 

6 
spaced to contact a said micro?lm aperture card with 
the micro?lm carried on the aperture card positioned ‘ 

_ between said ?anges. 
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5. A mechanism according to claim 4 wherein said 
guide means includes a uniformly curved guide plate 
positioned adjacent said ?anges from said inlet to said 
discharge end of said guide means, said guide plate hav- 7 
ing contiguity and being of sufficient width axially of 
said drum to contact both of said ?anges. 

* * * * * 
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