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UNLOADABLE DOCUMENT STACKING
MECHANISM
Anthony B. Ragozzino, Ridgefield, Conn., and Joel S.
Harris, Brookiyn, N.Y., assignors te Sperry Rand Cor-
poration, New York, N.¥., a corporation of Delaware
Filed Apr. 25, 1962, Ser. No. 120,093
11 Clatms., (CL 271—88)

The invention hereinafter described and illustrated in
the accompanying drawing pertains, in general, to mag-
azines for stacking documents such as punched cards and
the like which are received from such data processing
machines as sorters, card-readers, etc. More particularly,
the invention relates to a document stacking magazine
which may be partly unloaded without interrupting feed-
ing of the remaining documents to the magazine and
without the risk of dropping the documents, upsetting the
order of the documents, or causing a jam.

One object of this invention is to provide an improved
document-stacking magazine which may be emptied of
portions of its document content without interrupting the
feed of the remaining documents and without risk of
upsetting the order of the card feed.

1t is another object of the invention to provide a docu-
ment-stacking magazine of the type described which may
be incorporated into presently used document processing
machines.

According to one illustrative embodiment of the inven-
tion, there is provided a punched-card stacking magazine
having a chamber for receiving punched cards. Within
the chamber there is a longitudinally tilted tray on
which the cards rest. The tray is arranged to be de-
pressed under the weight of the cards disposed within
the chamber. Supported on one wall of the chamber is a
mechanism which functions cooperatively with the tray
to separate the cards on the tray into an upper and lower
stack. This stack separating mechanism comprises a tray-
interposer and a card-interposer, both arranged for down-
ward movement against spring pressure. As the received
cards accumulate in a stack on the tray, the tray, over-
coming spring-restraint, descends into the chamber. At
a certain point in its descent the tray engages the tray-
interposer thereby carrying the tray-interposer down-
wardly into the chamber with the tray. As the tray-
interposer descends with the tray toward the bottom of
the chamber the tray causes the card-interposer to intercept
the cards presently being received at the top of the cham-
ber. Both interposers, being spaced apart from each
other a fixed distance, descend into the chamber. This
separates the cards vertically into two stacks. The card-
interposer functions to maintain a gap between the two
stacks of punched cards. When the tray is near the bot-
tom of the chamber, the stack of cards on it may be
removed.

Advantageously, a retainer wall may be attached to the
stack-separating mechanism and moved therewith to re-
tain the cards in the upper stack, that is the cards sup-
ported by the card-interposer, so that the cards in the
upper stack will not be disturbed as the lowe‘ stack of thv
cards is mzmually removed.

The various features and advantages of the invention
may be best understood by referring to the following de-
sc1iption of one embodiment thereof and to the accom-
panying drawmg in which:

FIG. lis a perspvchve view, partly sectloned of the

document-stacking magazine of the invention.
" FIG. 2 is a sectioned-elevation view, showing a stack
of cards on the tray during the intial portion of the tray’s
descent into the chamber. The view béing taken along
the lines 2—2 indicated at FIG. 1.

FiG. 3 is another elevation view, showing the separa-
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tion of the punched cards into an upper stack and a lower
stack,

Referring now to the drawing figures, wherein like ref-
erence numerals are used throughout to designate like
elements, there is illustrated a punched-card stacking mag-
azine embodying the invention. The magazine illustrated
may, for purposes of the present discussion, be considered
to be one of the many magazines used in connection with
a punched-card sorting machine. As is illustrated, a
plurality of punched cards 18, some of which are intend-
ed to be received and stacked in the magazine shown, are
conveyed between the sets of rollers 12 and 14 toward
the magazine, Suitable card sensing means (rot shown),
well known in the art, are employed to sense each of the
cards. In accordance with the positions of the holes
punched through the cards (or the absence of holes) a
particular card will be routed to a particular magazine.
The cards to be deposited in the magazine illustrated are
routed thereto by the pivoted deflector 16.

The card-sensing means causes the deflector 16 to part-
ly rotate counterclockwise about the pivot-point 17 there-
by intercepting the leading edge of the punched cards 10.
The smooth, curved leading-edge portion of the deflector
16 causes the punched cards 10 to curve slighily and
drop downwardly into the magazine. Cooperating with
the deflector 16 is a card-guide member 24, angularly
shaped as illustrated and fixed to a side wall of the mag-
azine, the magazine chamber being defined by the three
side walls 18, 20 and 22. The chamber is open on
the fourth side.

Supported within the chamber defined by the three side
walls is the vertically movable card tray 26. Resiliently
supporting the tray is a rod 28, the rod being restrained
by a coil spring 30 (partially shown for purposes of
clarity). ‘The spring 3¢ is purposefnl for normally bias-
ing the position of the tray 26 to the top portion of the
chamber. As may be appreciated from the respective
views of the drawing the tray 26 moves downwardly into
the chamber as the punched cards 20 being stacked there-
on progressively increase the load on the tray.

Designated generally by the reference numeral 32 is
the stack-separating mechanism which cooperates with
the movable tray 26 to separate the punched cards into
two separate stacks i.e., an upper stack and a lower stack.
As is illustrated in FIG. 1, the stack-separating mecha-
nism 32 comprises a tray interposer 34, a card-interposer
36, and a restraining spring 38, the tray-interposer 34 com-
prising the bottom bent over portion of a slider-bar 35.
The upper end of the slider-bar 35 is formed with a pair
of bent over ears 37 supporting a suitably journaled roller
36 which serves as the card-interposer. The bar 35 is
suitably guided for vertical motion by a pair of grooved
rails 35a secured to the side wall 22 and is limited in its
upward travel by a limit stop 37a also secured to the
magazine side wall 22.

- .As is illustrated, one end of the restraining spring 38 is
affixed to a journal member 49, the journal member being
rigidly mounted on the slider-bar 35.. The other.end of
the restraining spring 33 is coiled about a small drum 42
which is rigidly fixed to the side wall 22. Advantageocusly,

. the spring 38 is a noncumulative-force spring, that is to
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“sylvania.

say, its restraining force does not increase as it is linearly
extended downwardly into the chamber. Rather, a con-
stant restraining force is exerted by the spring 38. Such
springs are known in the art and are commercially avail-
able. For example, one source from which such non-
cumulative-force, or constant-force, springs may be pur-
chased is the Hunter Spring Company of Lansdale, Penn-
One such spring, suitable for the purpose, is
known as the Neg’ator spring, the name Neg'ator being
a proprietary name, The reason for using a constant-
force spring will appear hereinafter when the operation of
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the stack-separating mechanism 32 is discussed in more
detail with reference to FIG. 2 and FIG. 3.

In FIG. 2 of the accompanying drawing, the magazine
provided by the invention is illustrated as being in an
initial filling condition, ie., the tray 26, having an accu-
mulating stack of cards 10 thereon, is in the initial stages
of its descent downwardly into the magazine’s chamber.
As is shown, the tray 26 with its accumulated stack of
cards has not yet reached the position where it will engage
the tray-interposer 34. Since the tray interposer 34 is
not as vet actnated by engagement of the tray 26, the
spring 38 is not yet extended and, of course, the roller 36
(card-interposer) is not yet urged downwardly to a posi-
tion at which it can intercept the punched cards being fed
into the chamber.

Shown at FIG. 3 is the condition of the card stacks,
the card tray 26, and the stack-separating mechanism 32
when the card tray is at its lowest position. The condi-
tion illustrated at FIG. 3 is the resuit of the following
actions:

The tray 26, carrying its stack of cards 18, has engaged
the tray-interposer 34, and, as additional punched cards
accumulate on the tray 26, it pushes the tray-interposer
34 downwardly through a given distance. Of course, the
slider-bar 35 is carried dowanwardly with the tray-inter-
poser 34. Likewise, the roller 36 moves downwardly into
a position at which it intercepts the trailing edge of one
of the punched cards 1% being fed into the chamber. As
is illustrated in FIG. 3, the roller 36, or card-interposer,
separates the punched cards being fed into two stacks,
an upper and a lower stack. As may be appreciated from
the illustration of the card stacks shown in FIG. 3, the
weight of the upper stack is partially loaded ento the cards
of the lower stack, that is, the leading edge of the cards
in the upper stack bear against the leading edge of the
cards in the lower stack. Of course, the accumuiated
weight of the upper stack upon the lower stack will cause
the tray 26 to descend further into the chamber.

In the preferred embodiment of the magazine shown
in the drawing figures, it is highly advantageous to em-
ploy a constant-force spring 38, rather than a conven-
tional “Hooke’s-Law“ spring. Unlike a Hooke’s-Law
spring, the constant-force spring 38 provides the same
restraining force no matter how far the spring 38 (which
is a metallic ribbon coiled about the small fixed drum 42)
is exterided from the drum. FEmploying a spring with
constant restraining force throughout the length of its
extension, allows the weight of the cards accumulating on
the stack to cause the stacks of cards tc descend uniformty
and smoothly into the chamber. If, howsver, the con-
ventional coil spring (which is a Hooke’s-Law spring)
were used, the restraining force would increase linearly
as it was siretched. This would cause the stacks of cards
to descend much more slowly into the chamber or, pos-
sibly, stop thereby causing a build-up of the upper stack,
which would, eventually, cause the cards being fed to
jam up at the feeding entrance of the chamber.

Referring again to FIG. 1, there illustrated are two
other features of the invention, a small retainer-wall 44
which may be suitably attached to-the journal member
49, or the slider-bar 35 and a hand guide 46, integral with
the retainer-wall 44.

As appears in FIG. 1, the purpose of the retainer-wall
44, which moves togethier with the stack-separating mech-
anism 32, is to maintain the upper cards in a neat stack
during the descent of the upper stack into the chamber.
The retainer-wall 44 maintains only the upper stack of
cards in a neat stack. It does not prevent access to the
lower stack of cards. Advantageously, the hand guide
4% permits easy access of a human attendant’s hand for
the purpose of extracting the lower stack of cards from

the chamber. Of course, when the lower stack of cards .

is exiracted, the tray 26 will move upwardly by viriue of
the biasing force of the spring 30 while at the same time
the wpper stack of cards will drop fully onto the tray.

4

After the lower stack of cards is extracted, the attitude

of the tray 26 and the various parts of the stack-separat-

ing mechanism 32 are the same as is illustrated in FIG. 2.

In the embodiment shown by way of example, while

5 the number of cards in the lower stack may be varied by

adjustment of tension of the springs and choice of the

distance between the tray-interposer 34 and card-inter-

poser 36, I prefer 1o limit the lower stack to about 350

cards. This is about the maximum number of cards an

j0 operator can readily handle, although there may be a

total of 1000 cards in the magazine.

The punched-card stacking magazine, incorporating
the stack-separating mechanism hereinbefore described
and illustrated in the accompanying drawing figures, is

15 to be considered as being an iHlustrative example of the

inventicn. Many changes, substitutions for, and other
arrangsments of the means hereinbefore described, may
be made without departing from the spirit and scope of
the invention which is defined by the claims hereinafter

90 set ferth.

We claim:

1. An unloadable document stacking magazine com-
prising, in combination:

(a) a chamber for receiving documenis;

o5 (b) atray situated within the chamber for descent into
said chamber as the received documents are accu-
muiated in a stack on the tray; and

(¢) stack separating means positioned along one side

and within said chamber and continuously actuable

30 by the descending tray after descent through a pre-

determined distance for accumulating veceived docu-
ments in separate stacks.

2. The magazine defined in claim 1 wherein the stack
separating means comprises a movable tray interposer,
actuable by descent of the stack bearing tray through a
predetermined distance, for intercepting and accumulating
documents in separate stacks.

3. An unloadable document stacking magazine com-
prising, in combination:
4Q (@) a chamber including a document receiving en-

france;

(b) means for deflecting and guiding documents into

said enfrance;

(¢) a tray for receiving documents and arranged with-

45 in said chamber for descent as the received docu-
ments accumulate in a stack on said tray, said tray
having a projection;

(4) a movable card-interposer positioned along one

side and within said chamber and depressible for

50 accumulating received documents in separate stacks
after movement through a predeiermined -distance;

(e) a tray-interposer coupled to and below said card-

interposer and engageable by said projection of said
tray and actuable by the descent of the stack-bearing

55 tray for depressing the card-interposer; and

(f) a retainer wall forming one side of said chamber

for retaining the separate stacks.

4, An unloadable document stacking magazine com-
prising in combination,

60  means defining a chamber for receiving documents,

meang for directing documents into said chamber,

a movable tray positioned within said chamber for
descent into said chamber as the received documents
are accumulated in a stack on said tray,

said tray supporting a projection,

a pair of upright grooved rails supported by and within
said chamber,

stack separating means positioned for slidable excur-

70 sions within said rails, :

and an interposer coupled to said “stack separating

means for-engaging said projection of said tray after
a predetermined excursion of said tray to permit said
stack separating means to form partially separated

75 stacks of documents. '
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5. An unloadable document stacking magazine com-

prising in combination,

means defining a chamber for receiving documents,

means for directing documents into said chamber,

a movable tray positioned within said chamber for
descent into said chamber as the received documents

. are accumulated in a stack on said tray,

said tray supporting a projection,

a pair of upright greoved rails supported by and within
said chamber,

stack separating means positioned for slidable excur-
sions within said rails,

resilient means secured to said chamber and said sep-
arating means and urging said separating means in
an upward direction,

and an interposer coupled to said stack separating
means for engaging said projection of said tray after
a predetermined excursion of said tray to permit said
stack separating means to form partially separated
stacks of documents.

6. An unloadable document stacking magazine com-

prising in combination,

means defining a chamber for receiving documents,

means for directing documents into said chamber,

a movable tray positioned within said chamber for
descent into said chamber as the received documents
are accumulated in a stack on said tray,

said tray supporting a projection,

a pair of upright grooved rails supported by and within
said chamber,

a card-interposer positioned for slidable. excursions
within said rails,

a tray-interposer coupled to said card-interposer for
engaging said projection of said tray after a pre-
determined excursion of said fray to permit said
card-interposer to form partially separated stacks of
documents,

and means coupled to said card-interposer and said
tray interposer for urging both of said interposers
upwardly but permifting downward movement as
said tray is accumulating documents.

7. An unloadable document stacking magazine com-

prising in combination, :

means defining a chamber for receiving documents,

means for directing documents into said chamber,

a movable tray positioned within said chamber for
descent into said chamber as the received documents
are accumulated in a stack on said tray,

said tray supporting a projection,
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a pair of upright grooved rails supported by and within
said chamber,

stack separating means positioned for slidable excur-
sions within said rails,

an interposer coupled to said stack separating means
for engaging said projection of said tray after a
predetermined excursion of said tray to permit said
stack separating means to form partially separated
stacks oi documents,

and an integral hand guide and retainer wall positioned
at one end of said chamber to facilitate the removal
of one of the separated stacks of documents.

8. An unloadable document stacking magazine com-

prising in combination,

means defining a chamber for receiving documents,

means for directing documents into said chamber,

a movable tray positioned within said chamber for
descent into said chamber as the received documents
are accumulated in a stack on said tray,

said tray supporting a projection,

a pair of upright grooved rails supported by and within
said chamber,

a card-interposer positioned for slidable excursions
within said rails,

a tray-interposer positioned below and in the path of
said projection of said firay,

a slider bar for joining and retaining at a predeter-
mined distance said interposers,

and means for biasing said interposers upwardly but
permitting downward excursions after engagement
with said projection to cause said card-interposer to
form pantially separated stacks of documents.

9. The combination as defined in claim 8 including an
integral hand guide and retainer wall positioned at one
end of said chamber to facilitate the removal of one of
the separated stacks of documents.

10. The combination as defined in claim 8 wherein
said card-interposer includes a roller for permitting roll-
ing engagement with the documents as they proceed to
said tray.

11. The combination as defined in claim 8 wherein
said means for biasing the interposers upwardly is a
non-cumulative force spring.
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