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US. Cl. 271-36 11 Claims 

ABSTRACT OF THE DISCLOSURE 

In a top feed mechanism for a card stack, a throat knife 
assembly formed by spaced upper and lower throat knives 
de?ning a constant dimension throat gap is supported for 
rotation about an axis parallel to the plane of card feed 
providing greater warped card acceptance while preventing 
simultaneous multiple card feed. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to card feed mechanisms and 
more particularly to top feed mechanisms in which a stack 
of cards are biased against a card pick device overlying 
the stack, and in which the top card is fed forwardly 
through upper and lower knife members forming a throat 
gap which will pass a single card of given thickness. 

Description of the prior art 

Card feed mechanisms of the top feed type have long 
been employed for feeding, in serial fashion, cards from a 
stack. Biasing means continuously load the card stack 
against card pick means whereby, regardless of stack de 
pletion, the card picker is periodically actuated to feed 
the cards, one at a time, in serial fashion along a horizon 
tal feed path. 

In order to prevent the feeding of more than one card 
at a time, there is normally provided means de?ning a feed 
throat at the forward end of the pack which accepts the 
upper-most card, but rejects the next card thereunder. Con~ 
ventionally, the cards are fed from the top by either an 
oscillating picker or by a driven friction roller. The picker 
may contact the cards at a localized area only, for instance 
to one side of the stack, causing the uppermost card to 
bow laterally during the moment of feeding. Further, the 
individual cards themselves may be warped and thus, the 
uppermost card may spring back into a warped position 
prior to feeding since it is no longer under restraint of the 
cards above it. ' K 

To compensate for bowing or warping of the uppermost 
card, attempts have been made to automatically adjust the 
position of one or more members de?ning the throat gap 
with the top of the stack to compensate for card warping 
while at the same time, insuring that the top card only is 
being fed forwardly through the throat gap. The prior 
art devices, while compensating somewhat for card warp 
age, have been unable to maintain a constant throat gap 
dimension which results in an inadvertent multiple card 
feed. 

SUMMARY OF THE INVENTION 

This invention is directed to the top feed mechanism 
for a card stack employing a throat knife assembly which 
readily accepts warped cards. With the stack of cards 
being biased against an overlying card picker, the throat 
knife assembly, comprising upper and lower throat knives 
to form a throat gap of constant dimension is pivotably 
supported on one side of the card stack for limited move 
ment about an axis parallel to and generally aligned with 
the plane of card feed. 
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Speci?cally, upper and lower pivot arms are coupled to 

the card stack hopper back plate by a piece of polypropyl 
ene plastic which acts as a pivot ?exure. In rest position, 
and in the absence of a card stack, the ?exure allows the 
upper throat knife to move to a position slightly lower 
than the extreme card warp position. With a card stack in 
place, the upper throat knife contacts the top card and rests 
thereon. Therefore, regardless of card warpage from the 
plane of card feed, in either an up or down direction, 
the upper throat knife follows the warpage of the card to 
present the constant dimension throat feed gap in align— 
ment with the leading edge of the card being fed. The 
upper throat knife may be adjustably coupled to the upper 
pivot arm to allow initial variance in the throat gap di 
mension. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side elevational view of the ?oating throat 
knife of the present invention as applied to a top feed 
mechanism for a card stack. 
FIG. 2 is a rear elevational view of the ?oating throat 

knife assembly of FIG. 1 in the absence of a card stack 
taken about lines 2—2. 
FIG. 3 is a similar view of the ?oating throat knife to 

that of FIG. 2, with the upper throat knife resting on the 
top card stack whose edges are warped upwardly. 
FIG. 4 is a similar view of the ?oating throat knife as 

that of FIG. 2, with the upper throat knife resting upon 
the top card of the stack whose edges are bowed down 
wardly. 

FIG. 5 is a perspective view of the plastic ?exure of the 
present invention for pivotably mounting the improved 
?oating throat knife assembly. 

DESCRIPTION ‘OF THE PREFERRED 
EMBODIMENT‘ 

‘Referring to the drawings, a typical top card feed appa 
ratus 10 includes a plate or other support 12 which carries 
card stack 14 consisting of a number of thin planar in 
formation bearing cards or the like 16. The top or upper— 
most card of the stack is identi?ed at 16’ and is in a posi 
tion for forward feeding, the direction of card ?ow being 
indicated by arrow 18. In conventional fashion, the card 
stack is biased upwardly against a card feed pick mech 
anism 20. Biasing is indicated schematically by coil spring 
22 acting in the direction of arrow 24. While the plane of 
card feed may be stated as being generally horizontal, it 
is noted that the card stack 14 is slightly inclined down 
wardly in the direction of card feed. 
The card pick mechanism 20 may comprise, for instance, 

an oscillating pick arm although, in the illustrated em 
bodiment, a friction roller 26 has its periphery in contact 
with the upper surface of the top card 16’. With the fric 
tion roller 26 being driven in a clockwise direction as in 
dicated by arrow 28, the top card 16’ will be fed forwardly, 
from right to left through throat knife assembly 30 at 
the forward end of the card feed apparatus. The pick roller 
26 is mounted for rotation about its axis and supported by 
hopper back plate 32 by means (not shown). 
The present invention is directed to the ?oating throat 

knife assembly 30 which includes lower throat knife 34 
and upper throat knife 36 de?ning a throat knife gap 38 
of constant dimension W, preferably slightly greater than 
the thickness of one of the cards 16, but being less than 
the thickness of two cards. Thus, the cards 16 are fed in 
serial fashion through the throat gap 38 which will allow 
passage of only one card at a time. A common mounting 
plate 40 carries upper pivot arm 42 and lower pivot arm 
44 which acts as a bracket to support respectively, upper 
throat knife 36 and lower throat knife 34. Since the card 
feed mechanism may feed cards of varying thickness the 
upper pivot arm 42 carries a guide pin 46 which projects, 
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from the rear face thereof, through an elongated, gen 
erally vertical slot 48 formed centrally of the upper throat 
knife 36. Further, a threaded screw 50 and washer 52 
are carried on the upper pivot arm, the shank of the screw 
being freely received within slot 48 and being threadably 
engaged to the upper pivot arm 42. As such, loosening of 
screw 50 allows the upper throat knife 36 to be adjusted 
vertically, relative to its supporting pivot arm 42. There 
fore, the gap 38 existing between the upper and lower 
throat knives may be readily adjusted without changing 
the relationship between the upper and lower pivot arms 
42 and 44. Unlike the prior card feed mechanisms, the 
throat knife assembly 30 of the present invention is pivot 
ally mounted for limited oscillation about an axis which is 
parallel to, and generally in line with the path of card 
feed through throat gap 38. 

This is achieved through the employment of a pivot 
?exure 54 which is best seen in FIG. 5. The pivot ?exure 
54 comprises a rectangular piece or block of plastic ma 
terial such as polypropylene and includes an upper, rather 
thick rectangular section 56 separated from a lower, some 
what thinner, rectangular section 58 by a thin connecting 
strip 60. Strip 60 is formed by longitudinally grooving 
the area of juncture between these two sections as at 62. 
Thus, the weakened or reduced thickness section 60 de 
?nes the horizontal pivot axis which is generally in line 
with the plane of card feed indicated in dotted line fash 
ion at 64 in FIGS. 2, 3 and 4 and which also coincides 
with the position of the uppermost or top card 16' of the 
stack. 
For coupling the pivot ?exure 54 to the hopper back 

plate 32 and plate 40 coupling the upper and lower pivot 
arms 42 and 44, there are provided paired apertures 66 in 
upper ?exure section 56 and paired apertures 68 in lower 
section 58. The hopper back plate 32 is also apertured at 70 
and threaded screws 72 pass through respective apertures 
66 and 70 and carry threaded nuts 74. Washers 76 are 
also provided to insure proper positioning of the ?exure 
54 and maintenance of the same in position on the hopper 
back plate. In similar fashion, threaded screws 78 are 
threadably coupled to rear plate 80 after passing through 
an associated aperture 82 of support plate 40 and aligned 
aperture 68 of the lower ?exure section 58. Again a washer 
84 is positioned on the outside of mounting plate 40‘ for 
assisting in coupling ?exure 54 to the mounting plate 40. 
When there are no cards in the machine, the ?oating 

throat knife assembly 30, including upper and lower pivot 
arms 42 and 44 and plate 40, pivots under gravity as 
shown in FIG. 2. The contact edge 86 of the upper throat 
knife moves to its lowest point which is slightly lower than 
the lowermost position of a card in extreme card warped 
condition. When the card stack 14 is spring-loaded, in the 
direction of arrow 24, against the friction feed roller 26 
of card pick mechanism 20‘, the surface of the card being 
fed such as card 16' at its front end, abuts edge 86 of the 
upper throat knife 36. This causes the throat knife assem 
bly 30 to pivot about the pivot axis de?ned by strip section 
60 of the pivot ?exure, moving the throat gap 38 into a 
generally horizontal position in the absence of card warp 
age. The gap, however, aligns itself with the card irrespec 
tive of any warped condition since the edge 86 of the 
upper throat knife 36 rides on the upper surface of card 
16' as indicated in FIG. 1. 
Assuming that the uppermost card 16' is bowed into 

a concave warped position, looking up from the bottom 
of the stack, FIG. 4, edge 86 of the upper throat knife 
36 which rides upon the upper surface of card 16' moves 
through the plane 64 of normal card feed in a clockwise 
direction as the throat knife assembly pivots about section 
60 of the ?exure pivot. Note, however, that the gap 38 is 
longitudinally aligned with the edge of the card being fed 
therethrough to allow only the single card 16' to be fed 
with the vertical, rear face 88 of the lower throat knife 
34 acting as a card stop and preventing forward feeding 
of the remaining cards 16 of stack 14 which are at that 
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moment positioned below the plane of normal card feed 
indicated by dotted line 64. 

Referring next to FIG. 3, if the uppermost card 16' 
were bowed or warped upwardly, that is warped into con 
vex con?guration as seen from the bottom of the stack, 
the contact surface or edge 86 of the upper card throat 
knife again rests on the upper surface of card 16' but in 
this case, this contact edge 86 moves below the normal 
plane of card movement as de?ned by dotted line 64. 
Again, the gap 38 between the upper and lower throat 
knives is in alignment with the leading edge of the card 
16' being fed, and will not obstruct that particular card 
although, the leading edges of the remaining cards of 
the stack again abut rear contact face 88 of the lower 
throat knife 34. 

In either case, regardless of the extreme warped con 
ditions of a card or a group of cards within the stack, 
there is no mis-match of the card edge and the throat 
knife during selective, serial feeding of the top card. The 
?exure acting as a pivot, automatically allows the upper 
throat knife 36 to fall down on the top card presenting 
the throat gap adjacent to the card and in line with the 
edge. The pick action of friction roller 26 then drives the 
aligned card through the gap. It may be necessary to em 
ploy a biasing force on the pivoted throat knife assembly 
to maintain the upper throat knife contact surface 86 
against the uppermost card depending upon the center of 
gravity of the card feed and the transport mounting angle. 
Further, while the illustrated embodiment employs a rec 
tangular ?exure strip or piece of plastic such as poly 
propylene it is obvious that plastic materials other than 
polypropylene may be substituted therefor, or alterna 
tively a rubber strip may be employed. Further, it is en 
visioned that a simple pivot axis may be de?ned for the 
?xedly coupled upper and lower pivot arms by employ 
ing a pivot pin or other element mounted for assembly 
pivot about a horizontal axis parallel to the axis of card 
feed. Further, with the exception of the pivot ?exure 54, 
the elements of the ?oating throat knife assembly 30, may 
be formed of metal or plastic material. 

While the invention has been particularly shown and 
described with reference to a preferred embodiment, it 
will be understood by those skilled in the art that the 
foregoing and other changes in form and detail may be 
made therein without departing from the spirit and scope 
of the invention. 
What is claimed is: 
1. In a card feed mechanism including means for bias 

ing a stack of cards against a card pick device contacting 
the uppermost card of the stack, the improvement com 
prising: 

(a) a throat knife assembly including upper and lower 
throat knives de?ning a throat gap of constant dimen 
sion, and 

(b) means for pivotably supporting said throat knife 
assembly for limited rotation about an axis parallel 
to the plane of card feed, and generally in line there 
with and in the path of card feed with the upper 
throat knife riding on the upper-most card. 

2. The card feed mechanism as claimed in claim 1 
wherein said means for pivotably supporting said throat 
knife assembly comprises a bracket including upper and 
lower pivot arms, a ?xed supporting member to one side 
of said stack and a strip of ?exible material, one end of 
which is ?xedly coupled to said supporting member and 
the other end being coupled to said bracket. 

3. The card feed mechanism as claimed in claim 1 fur 
ther including means for adjusting the position of one 
of said throat knives with respect to its pivot arm where 
by, the dimension of said throat gap between said upper 
and lower throat knives may be readily varied. 

4. In a card feed mechanism of the type wherein a 
stack of cards are biased against pick means contacting 
the uppermost card of the stack, the improvement com 
prising: 
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(a) a throat knife assembly including upper and lower 
knives forming a throat gap of ?xed dimension, and 

(b) means for pivotably supporting said knife assembly 
with the upper throat knife resting on the top of the 
stack with the gap in the path of card feed and for 
oscillation about a pivot axis laterally spaced, and 
generally in line with the card feed path. 

5. The card feed mechanism as claimed in claim 4 
wherein, said throat knife assembly comprises bracket 
means having upper and lower pivot arms ?xedly coupled 
to a plate lying laterally to one side of the feed path, and 
said pivot support means comprises a ?exure block, one 
end of which is coupled to said bracket plate. 

6. The card feed mechanism as claimed in claim 5 
‘wherein said ?exure block is grooved longitudinally in 
the direction of card feed to form a thin section which 
acts as the pivot axis for said assembly. 

7. The card ‘feed mechanism as claimed in claim 6 fur~ 
ther including; a ?xed side plate de?ning the lateral limit 
of the card feed path at right angles to the bracket pivot 
arms, and parallel to the ?xed side plate, and means for 
?xably coupling the other end of said ?exure block to 
said side plate. 

8. The feed mechanism as claimed in claim 5 wherein 
said ?exure block is formed of polypropylene plastic 
material. 
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9. The card feed mechanism as claimed in claim 7 

wherein said ?exure block is formed of polypropylene 
plastic material. 

10. The card feed mechanism as claimed in claim 4 
further including means for mounting said pivotable 
throat knife assembly such that the contact surface of 
the upper throat knife lies below the plane of card feed 
in absence of a card stack. 

11. The card feed mechanism as claimed in claim 7 
further including means for mounting said pivotable 
throat knife assembly such that the contact surface of the 
upper throat knife lies below the plane of card feed in the 
absence of a card stack. 
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