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Gorden S. Rugg and Harry A. Kubick, Rochester, N. Y.,
assignors to Eastman Kodak Company, Rochester,
N. Y., a corporation of New Jersey

Application September 28, 1956, Serial No. 612,622
12 Claims. (Cl. $3—93)

The present invention relates to a sheet stacking ap-
paratus, and more particularly to a finger stacker for
stacking assemblies of film and paper of the type shown
and described in U. S. application Ser. No. 403,406, filed
January 11, 1954, of which one of the applicants, Mr.
Rugg, is a co-inventor. This application has now matured
into Patent 2,794,637, issued June 4, 1957.

The sheet stacker is used to stack acceptable film and
sheet assemblies in lots or stacks of twenty-five each.
During the formation of each stack, a pair of cardboard
sheets or members is positioned thereon. When each
stack is completed, the stack, with its pair of cardboard
members, is dropped or deposited in a suitable receptacle.
The result is that each stack in the receptacle is provided
with a cardboard sheet at its top and bottom so that in-
dividual stacks can be easily removed from the recepta-
cle. While in the present embodiment the stack is used
to stack twenty-five assemblies of film and paper, it is
obvious that the stacker could be used to stack separate
or individual sheets only. Therefore, when the term
“sheets” is used in the claims, it is used in a generic
sense to cover the stacking of separate and individual
sheets or paper and film assemblies.

The inventjon has as its principal object, the provision
of a new and improved sheet assembler or stacker.

Another object of the invention is the provision of a
stacker in which groups of sheets are moved to different
positions during the formation of the stack; and when
the proper number of sheets has been assembled to form
a stack, the latter is delivered automatically to a suitable
receptacle. )

-Still another object of the invention is the provision of
stack-forming members which are actuated automatically
and in proper timed relation.

Yet another object of the invention is the provision of
a sheet stacker which is simple and automatic in its oper-
ation, comprises few parts of rugged construction, and is
highly effective in use.

To these and other ends, the invention resides in cer-
tain improvements and combinations of parts, all as will
be hereinafter more fully described, the novel features
being pointed out in the claims at the end of the specifi-
cation.

In the drawmgs

Fig. 1 is a general end view of a sheet or- assembly
feeder or delivery mechanism, with the outer plate re-
moved showing the relation thereto of a stacker or as-
sembler used prior to the present invention;

Fig. 2 is a side view of the delivery mechanism illus-
trated in Fig. 1 showing more or less diagrammatically
the relation thereto of the stacker of the present inven-
tion. For purposes of clarity certain details are omitted,
but these details are shown in other views;

Fig. 3 is a perspective view of the outside of the
machine casing showing one upper and one lower stacker
finger and the operating mechanism therefor; also. the
operatmg mechanism for another finger, not shown.in
this view;
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Fig. 4 is a straight end view of the mechanism illus-
trated in Fig. 3, showing part of the connecting mecha-
nism between the fingers on the opposite sides of the
machine and the position of the fingers on one side of
the machine. ‘

Fig. 5 is a left side view of the finger mechanism, the
connecting mechanism being omitted, and showing the
relation of the pairs of fingers on each side of the ma-
chine and the connection between the fingers of each
pair;

Fig. 6 is a left side view of the finger mechanism
showing the connection to the sets of fingers on the op-
posite sides of the machine;

Fig. 7 is an end view of one set of upper and lower
sheet-supporting fingers, with the walls in section, show-
ing the supporting and connecting means of the fingers;

Fig. 8 is a transverse view of the shaft for the auxiliary
finger and taken substantially on line 8—8 of Fig. 5,
showing the relation of the auxiliary finger to the shaft;

Fig. 9 is an end elevation view, with the side wall in
section, showing the relation of the auxiliary finger, the
cardboard separator carriage and the cardboard maga-
zine;

Fig. 10 is a side elevation view showing a modlﬁed
arrangement of the operatmg means for the sheet sup-
porting ﬁngers

Fig. 11 is an end view of the mechanism shown in
Fig. 10, showing the means for moving the stack-sup-
porting fingers of the structure illustrated in Fig. 10;

Fig. 11a is a plan view of the structure shown in
Fig. 11;

Figs. 12-15 are a group of dlagrammatlc figures, show-
ing the sequence of operation in the formation of a stack;
and

. Fig. 16 is a wmng diagram of the ﬁnger stacker.

Similar reference numerals throughout the same views
indicate the same parts.

The finger stacker of the present invention is used in
connection with a sheet-and-film cutter and assembly de-
livery means of the type shown and described in the
pending application Serial No. 403,406, filed January 11,
1954, in the name of Gordon S. Rugg, a co-inventor of
the present application. This application has now ma-
tured into Patent 2,794,637, issued June 4, 1957. Thus
cutter and delivery means is shown for illustrative pur-
poses only and not as a hmxtatlon, as the finger stacker
of the present invention is adapted for a wide range of
uses and various sheet deliverying means.

Fig. 1 shows a film and paper cutting mechanism and
an assembly delivery mechanism of the above-mentioned
Rugg patent in which the paper web 20 is conducted
horizontally to the top of a vacuum roll 21, while the
film web 22 approaches roll 21 at an angle of 30° to the
vertical. Both the film and paper webs are 5’ wide. Just
ahead of roll 21, a pair of rotating cutter. knives 23 sever
the paper web 28 into sheets substantially 4’ long. Also,
the film web 22 is severed into sheets 4’ long by means
of a severing mechanism, broadly indicated by the nu-
meral 24. As the film and paper severing means forms
no part of the present invention, details thereof are not
shown or described. The choppmg or severing means 23
and 24 move at web speeds so the severed sheets approach
the vacuum roll 21 continuously. Also, the vacuum roll
1uns exactly at the speed of the film so there is no space
between adjacent film sheets. Preferably the paper sheets
are cut slightly shorter than the film sheets, and approach
the vacuum roli 21 at a slightly slower speed than the film
sheets, slipping on roll 21 for a short period until the
sheet is completely severed from the web 20 by chopper :
23. 'Then, the paper sheet starts traveling at-the speed
of roller 21, leaving a small gap between successive paper
sheets on the roll 21. The choppers 23 and 24 are so
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timed ‘that the leading ’edge 25 of both film and paper
sheets, see Fig. 1, are in alignment. Also, as shown in
Fig. 1, the severed film and paper sheets are in overlying
relation and provide an assembly or combination, gen-
erally ‘indicdted by the numeral 26. This assembly may
be comnsidered asa smgle sheet and wheén the term “sheet”
is‘used in the claims, it is employed in a generic sense to
cover such assembly or a single sheet. Also, while the
structure shown in the above-mentioned Rugg patent is
used 'to deliver film and paper assemblies 24, such device
could ‘be used to form or deliver smgle sheets, as is
deemed apparent. The vacuum roll 21 is divided radially
into separate compartments, not shown, and is su1tably
evacuated so that only the portion from the bottom 27 on
the vértical center line 28 to the point 29 of film tangency
is ‘under ‘'vacinim. At the poiiit 22 of film tangency, a

spring mounted driven roller 30 holds each film and
paper assembly 26, giving sufficient traction fo the film
sheet so that the combination caii be pushed through

guides 31 and 32 and be received by the grippers, broadly

indicated by the numeral 33. The two guides 31 and 32
are dctually stripping fingers which fit into peripheral
grooves, not shown, in the roll 21, and are used to pre-
vent the sheets following the surface of the vacuum roll
21 after the point 'of vacuum cut off, the point 27. These
guides 31 and 32 carry the film and papeér sheet combina-
tion 26 in a curved path leading to the path of the grip-
pers 33, as shown'in Fig. 1.

Mounted on a wheel or hub 34 are a plurality of pe-
ripherally spaced gripper assemblies 33, each of which is
adapted to receive one film and papér assembly or com-
bination 26 ‘at the top of wheel 30 and to discharge suc-
cessive assemblies at a point of disposal 35 adjacent the
lower side of the wheel 30. Reference may be had to
the above-mentioned Rugg patent for a detailed descrip-
tion of the grippers 33. Suffice it to say, that the grippers
engage the assemblies at the top of the wheel and as the
grippers reach the point of disposal 35, the grippers are
opened to release the assemblies. The wheel is rotated
in the direction of the arfrow, see Fig. 1. Certain provi-
sions are made for delivering test assembiles and defective
assemblies at points other than point 35, but such features
forim no part of the invention and, accordingly, are not
described.

The assemblies 26 are finally received in a receptacle,
container or thagazine 36, posmcned in alignment with
and below the point of disbosal 35, as shown in Figs. 1
and 2. Th the receptacle the assemblies are arranged in
stacks of twétity-fivé assemblies with a sheet of cardboard
at the top and bottoin of each assembly so the assemblies
may be readily and easily removed from the recéptacle.

The present invention relates to a finger stacker by
which the filth and sheet assemblies or combinations 26
afe arranged .and assembled in separate stacks of twenty-
five each and with a cardboard or spacer at each end of
each stack. The assermbling or formation of each stack
and the application of cardboard spacers is automatic and
the various parts therefor operate in proper timed rela-
tion and in a definite sequence.

The point of disposal 35 is connected to the stack re-
ceptacle 36 by a chute 37 through which the stacks fall
individually into the receptacle 36, as shown in Fig. 2
The finger stacker mechanism of the present invention is
associated with the chute 37 which has a front wall 38, a
back wall 39, and epposite side walls 40 and 41, as clearly
shown in Figs. 2, 3, and 4. Projecting laterally from the
front wall 38 and back wall 39 are housings, generally in-
dicated by the numeral 44, in which the stacking fingers
are mounted. As each of the housings and associated
stacking fingers are identical in structure, only one will
be described in detail. Corresponding parts in other hous-
ings will be designated by the same numerals. FEach
finger housing comprises a bottom 45, opposite side walls
46 and 47 and a top 48, and has journaled in the side walls
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46 and 47 thereof a pair of upper shafts 49 and a pair
‘of parallel lower shafts 50, as best shown in Fig. 5.

Each upper shaft 49 has positioned thereon, four axially
spaced, radially extending levers or links 31. The links
51 on each upper shaft 49 are arranged in pairs and the
pairs on the two shafts 49 are in horizontal alignment,
and each pair is pivotally connected at its upper end at
52 to the side edges of the upper fingers 53. Thus, each
pair of upper shafts 49 carries a pair of upper fingers 53.
It will be apparent from Fig. 5 that if either shaft 49 is
rocked, both shafts will rock as a unit as they are con-
nected through links 51 and fingers §3, and such rocking
will reciprocate both the upper fingers 53 to the right or
left, as viewed in Fig. 5. Also, the two lower shafts 50
are formed with similar links 54 which are connected at
S5tca pair of lower fingers 56. It will also be appreci-
ated that if either lower shaft 58 is rocked, both shafts
will rock as a unit and move both lower fingers 56 to the
right or left. 'Thus, each housing 44 has two upper fin-
gers 53 and two lower fingers 56 which extend through
registering slots 57 and 58 in the adjacent walls 38 and 39
of the chute 37, ds shown in Fig. 5. As the finger heus-
ing 44 on the opposite side 'of the chute 37 is sxmmrly
designed, four upper aligned fingers 53 and four lower
fingers 56 are provided. The four lower fingers 56 are
positioned below and in verticai alignment with the upper
fingers 53.

In the formation of such stacker, it is essential that
the upper fingers 53 ‘'on both sides of the chute 37 move
in and out as aunit, and that the two sets of lower fingers
on mposxte sides ‘6f the chute also move in and out as a
unit. It is also neceéssary ‘that the upper and lower sets
of fingers move in opposite directions. For example,
when the two upper groups of fingers 33 are ‘moved in-
wardly through slots 57 so as to project into the chute
to support the edges of the assemblics, the two lower
sets of fingers must be retracted out of the slots 58 so as
to be withdrawn out of the chute. On the other hand,
when the two lower sets of fingers §6 are moved inwardly
through slots 58 to support the -edges ‘of the assemblies,
the two upper fingers must be withdrawn from the chute
and out of stack supporting relation. The upper and
lower fingers move in opposite ‘directions. Finally, it is
imperative that the two sets of fingers move in proper
timed relation.

In order that the upper and lewer ﬁngars 53 and 88
operate and move in proper relation and direction, the
upper and lower shafts 42 and %9 in each housing 44 are
movable so that if cne of the shafts is r_ockec, the four
shafts in the housing will rock to move the as a
unit ir the proper direction. To secure this result, one
of the links 51, sav the right link on the right upper shaft
49, Fig. 5, is formed with a laterally extending car 65
which is pivotally connected at 66 to a coanecting rod 67,
the other end of which is pivotally connected at 68 to
an ear 69, which projects laterally from the left link 5%
on the lower shaft 58, all as shown in Fig. 5. 1t will
be apparent from an inspection of Fig. 5, that if either
shaft 49 is rocked countercleckwise both shafts 4% will
be moved similarly by reason of links 51 and finger 53,
to move the latter to the left and through slots 57. Such
counterclockwise rocking of shaft 42 would, through rod
67, rock the lower shaft 59 clockwise to move thz lower
fingers 56 to the right to draw the fingers out of chuts
37. On the other hand, a clockwise rotation of shaft
42 will move the upper fingers 53 to the right to with-
draw these fingers, and simultaneously rock the lower
shaft 50 counterclockwise tc move the lower fingers 5%
to the left through slots 58 and into the chute 37. Thus,
by so connecting thé shafts 49 and 52, the upper and
lower fingers in each housing are moved in opposite di-
rections as is necessary for proper operation.

In addition, operating the fingers in each housing 44 in
the manner above described, it is essential that the fingers
in the housing on the opposite sides of the chute 37 be

fingers
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contiected, so that the upper fingers 53 in both housings

move -in and out as a unit, and the lower fingers 56 of
the opposite housing also movz in and out as a unit. To
secure this result, means is provided to connect the shafts
of both housings so that all ‘the shafts 49 and 50 of the
opposite housings 44 move as a unit and in the proper
directions. :

" “To this end, the wall 40 of chite 37 has positioned
therein, a sub-shaft 70 on which is rockably mounted
radial link 71, one end of which is pivotally connected
at 72-to.one end of a pitman 73, the other end of which
is pivotally connected at 74 to a crank 75 carried by the
left upper shaft 49 of the right housing 44, see Fig. 6.
The other end of link 71 is pivotally connected at 76 to
one éend of a pitman 77 the other end. of which is pivot-
ally connected at 78 to a crank 79 carried by the right
lower shaft 50 of the left housing 44, see Fig. 6. Thus,
the shafts 49 and 5¢ in the opposite housings are con-
nected for unitary operation. . '

Referring now to Fig. 6, it is deemed apparent that
if upper right shaft 49 is rocked counterclockwise, the
other upper right shaft 49 ‘will be similarly rocked to
move the upper fingers to the left. Also, by reason of
the connection between the shafts 49 and 50, the latter
will be rocked clockwise to move the lower fingers 56
to the right. Thus, the upper fingers 53 and 556 in the
right housing 44 are moved in opposite directions.. Also,
the counterclockwise rocking of the right shaft 49 of the
right housing 44 will be transmitted to crank 75, pitman
73, pink 71, pitman 77 and crank 79 to rock the lower
right shaft of the left housing 44 counterclockwise to
shift the lower right hand fingers to the left to withdraw
the latter. Thus, both sets of lower fingers will be
withdrawn. . In addition, this counterclockwise rocking
of the lower right shaft 56 of the left housing will be
transmitted to the comnecting rod 67 to rock the upper
shaft 49 of the left housing clockwise to move the left set
of fingers 23 to the right or inwardly. Thus, by reason
of the above-described linkages, the upper fingers 53 will
be moved inwardly and the lower fingers will be retracted.
On the other hand, a clockwise rotation of the upper
shaft 49 of the right housing 44, will serve to withdraw
the upper fingers of both housings and will simultaneously
move the lower fingers of both housings inwardly. By
means of the above-described mechanisms all of the
shafts 49 and 50 and all of the fingers 53 and 56 are
moved as a unit and in the proper directions, for reasons
to be later more fully described.

In order that the fingers 53 and 56 may be operated
in the manner above described, all that is necessary is to
provide means for moving one of the shafts 49 or 59.
To secure this result, one of the upper shafts 49, see
Fig. 3, is extended through a side wall 41 and has con-
nected thereto a crank 85 :which is pivotally connected
to the lower end of a lever 87, the upper end of which
is connected to a pair of solenocids 88. The reason the
two solenoids are used instead of one is because of the
quick action necessary due to the fact that seven sheets
a minute are being fed to the fingers. It has been found
that this double solenoid arrangement gives the desired
result. When these solenoids 88 are operated by a suit-
able countermechanism on the machine, not shown, and
which forms no part of the present invention, the lever
87 is drawn upward to rock the upper right shaft 49, Fig.
3, clockwise. This movement will serve to move the
fingers 53 on both sides of the machine inwardly, and will
simultaneously shift the lower fingers 56 outward.  When
the solenoids 88 are energized in the cpposite direction,
the movement of the fingers is reversed. A spring 8%,
Fig. 3, has one end connected to crank 85 and the other
end anchored to the front wall 38 and serves to hold the
crank in either of the positions to which it has been
moved by the solenocids 88. Thus, the movement of the
fingers 53 and 56 is power operated and in timed relation
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to each other and to the movement of the wheel 34, the
advantages of which are deemed apparent.

-When a stack is completed, as later described, it is
dropped into the receptacle 36. However, it is desir-
able to provide some means by which the individual
stacks may be identified and separated. To. this end a
cardboard member or separator is positioned on the top
of each stack and a similar member is positioned at the
bottom of each stack. Thus, each stack of twenty-five
assemblies is positioned or sandwiched between a pair
of cardboard spacers or members. During the forma-
tion of the stack, such a member may be positioned at the
bottom of the stack, and the other member positioned
at the top of the stack, while the stack is being supported
on the fingers. . However, it has been found to be more
advantageous to position a pair of cardboard sheets or
members at the bottom of each stack during the forma-
tion thereof, so that one of these members will form the
top of a stack and the other member will form the bot-
tom of the next stack. The cardboard spacers or mem-
ber 89 are positioned in a suitable container or maga-
zine 90 which is arranged just outside the chute 37 as
shown in Figs. 1 and 9. A reciprocating carriage 9% is
positioned in the bottom of the magazine ¢ and may
be operated in a manner shown in Fig. 1 of the above-
mentioned. Rugg application. In the present embodiment,
however, the carriage is connected to a pneumatic cyl-
inder 92 so that the latter serves to reciprocate the car-
riage. The cylinder 92 has positioned therein a mov-
able piston, not shown, and air is supplied to the op-
posite ends of the cylinder by means of pipes which are
connected through a solenoid valve which forms no. part
of the present invention. If desired, a spring return type
of piston may be used in which case one of the air lines
may be omitted. As the carriage 91 is moved to the .
left, it shifts or ejects.the two lower cardboard sheets
89 from the bottom of the pile of the magazine and moves
these sheets through a slot in the side wall 94 of the
magazine and through registering slot 95 in the wall 41
of the chute 37, and into position between the upper and
lower. fingers 53 and 56, respectively, as shown in Fig.
9 and diagrammatically in Figs. 12-13, to be later more
fully described. Thus, the two cardboard spacers are
fed into position between the fingers 53 and 56, while
the initial sheets of the stack are accumulated on the
upper fingers 53.

As the sheets or assemblies 26 are being deposited or
accumulated, one or more sheets, due to the curling of -
the sheets, may not engage both upper fingers and & part
of the sheet may lie below one of the upper fingers. A
sheet thus misplaced may interfere with the free inward
movement of the carriage 91 and the latter may engage
and jam on the imperfectly positioned sheet. In order
to eliminate such possibility, the present invention pro-
vides an auxiliary supporting means which will support
any improperly positioned sheet to retain the latter out
of the path of the inwardly moving carriage.

To this end, the side wall 41 of the chute 37 is formed
with a slot 96 positioned between the upper fingers 53
and the carriage opening 95, as shown in Figs. 8 and 9,
and illustrated diagrammatically in Figs. 12 and 15. An
auxiliary finger 97 is movable through slot 96 and is con-
nected to one end of a shaft 98, as shown in Fig. 8.
The other end of the shaft extending out through the
front wall 38 of the chute 37 and carries a crank 99
which is pivoted at 100 to a lever 101, the upper end of
which is connected to the armature 162 of a solenoid
103. The top of the armature 102 is connected through
a yoke 124 to a spring 195, the upper end 186 of which
is anchored to wall 38. The reason for the single sole-
noid in connection with the auxiliary finger 97 is due to
the fact that this finger does not have to operate as fast
as the fingers 53 and 56. The relation is such that when
the solenoid 103 is energized, the armature 102 and lever
101 are moved downward to rock crank 99 and shaft 98
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clockwise, as viewed in Figs. 3 aud 8, to move-the- firigér
97 through slot 96 and ‘into position bétween the fingers
53 ‘and ‘the -carriage 91. Such downward movement of
the armature 163 stretches and tensions the -spring 183.
Now, when the solenoid 13 -is deenergized, the tensioned
spring 105 rocks the shaft 98 counterclockwise, see Figs.
3 and'8, to withdraw the finger 27 ouit of slot 96.

With the above:structure in miind, attention is now
directed to Figs. i2-15, which show -diagrammatically
the position of the:parts at different ‘tintes in the-cycle.
In order to simplify this description, ‘the carriage $1 and
auxiliary finger 97 are shown ds moving through front
wall 38 rather than through side wall 41, as stated above.
However, in this diagrammatic ~arrangement the "pdrts
operate in the same manner as in' the actual machine.

The finger stacker cycle starts with the tpper finges
53 in the “in” position, and fingers §6 in the “out” posi-
tion as iHustrated - in Fig. 12. The'upper left: finger shaft
49 has-secured tliereto, a-switch: arm-187 which: is moved
into engagement with a switch SW1 or into engagement
with a switch SW2, as shown in Fig. 12, "With the parts
in the position shown in Fig. -12, the arm "187 engages
switch SW1 and sheet fingers 33 are in the position to
receive the first sheets of the assembly, as the shééts are
discharged from the wheel 34. Switch SW1 then sets
up a potential circuit to the card feed relay coil, Fig. 16.
This circuit is established when three sheets or assemblies
of film and paper are on the upper fingers 53, Fig. 12,
and the normally opened 5-count relay contact is closed
momentarily. When the cerd feed relay is ensrgized,
both normal open card feed relay contacts are closed.
The circuit is held and the circuit to the cardboard car-
riage solencid valve is completed. Thus, air is ported
to the double action pneumatic cylinder 92 which moves
the cardboard carriage %1 into chute 37 below the fngars
53 with the two cardboard sheets as shown in Fig. 13.

With the card feed relay holding contacts closed, the
carriage feed-in circuit is held until normaily-closes
switch SW2 opens. At the count of ten assemblies or
shests, switch SW2 opens, and the card feed relay drops
out; in turn, the cardboard carriage solenoid valve is
deenergized, and the direction of air flow to the cylinder
92 is reversed and the carriage 91 is retracted.

When the cardboard carriage 91 is ‘moved the required
distance, switch SW3 sets up a potential ecircuit threugh
a solencid F2, Fig. 16 (down fingers in). Upon-a count
of ten sheets the- 10-count relay-ceil is enérgized and the
10-count relay contact closes to complete the circit
through solenoid F2 and the down fingers move in.

At the peint where the cardboard carriage is fully
retracted, ‘the sheets of film and cardboard have been
stripped off the carriage and have fallen to the lower
fingers 86. When fully retracted, the cardboard carriage
closes switch SW4 to set up-a potential circuit througt
solencid Fi. At the count of twenty-five sheets, the
25-count relay coil is energized and the normally opén
25-count contact closes to complete the circuit through
solencid Fi to move out the lower fingers and to mcve
in the upper fingers to start the following cycle. Then,
the stack ef twenty-five sheets or assemblies with the two
cardboard spacers positioned thereunder drops-from lower
fingers 56 into the magazine and the upper fingers are
moved in and ready to accept sheets’of the next succeed-
ing packet or stack. .

To summarize briefly, the cycle starts with the upper
fingers 53 and 97 in the “in” position, as shown in Fig.
12, and the lower fingers 56 being in the “out” position.
The sheets start to drep on the upper fingers 83,  If the
fingers 53 are jammed or fail to complete their inward
travel, switch SW1 will not be actuated and the machine
stops at the count of five. If, however, the fingers move
in properly, at about-the count of five sheets the card-
board carriage starts to move in, as shown in Fig. 13,
and completes its inward movement at the count of seven
or eight. The carriage then remains stationary until the
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8
fingers-are-moved to the position shown in Fig. 13 at the
count of ten. If the-carriage fails to complete its inward
travel by the count of ten, switch SW3 will not be actu-
ated and the machine stops. - The package of ten sheets
and the cardboard spacers drop-to the lower fingers 536,
Fig. 15, 'as ‘'the carriage is withdrawn. The parts then
remain in- this position until the count of twenty-five
sheets is reached -at which time the fingers -move to the
position shown 'in Fig. 12, in which the lower fingers
have micved out of contact with the packet and:the Jatter
drops into the container. The upper fingers 53 'and aux-
iliary finger 7 move inwardly intc position fo start the
new cycle. Thus, the stack starts on the upper fingers
53, then the cardbeard spacers 8% are moved into posi-
tion under the sheets to receive fingers 53. Then the
upper - fingers 53 aad 97 ‘are withdrawn and thz lower
fingers 56 are moved in. The few sheets which have
accumulated. on the upper fingers now drop onto the
spacers which are supported by the carriage 2i. After
about ‘ten sheets have accumulated on the carriage, the
latter is withdrawn and the accumulated sheets drep to
the Jower fingers 56 where they remain until the stack is
completed. However, if the carriage 91 is not fully
retracted, switch SW4 is not closed ‘and the machine
stops. Thus, the stack is formed progressively at three
points; partly on the upper fingers 53, partly in the inter-
mediate-position on the carriage 21, and is finally com-
pleted in the lower position in the lower fingers 56. The

operation of the parts which provide this stage building

is-automatic, rapid and satisfactory.

Figs. 10, 11 and 11aq show a modified arrangement for
actuating the- sheet-holding fingers in the proper timad
relation and in the proper direction. In this embodiment,
shaft 11§ extends along the wall 41 and is supported in
suitable bearings 111 mounted on wall 41. The right
end of shaft 110, Fig. 10, is connected to a lever-and-
solenoid arrangement, not shown, similar to lever 87 and
solenoid 88 by which shaft 110 may be rocked similar
to shaft 49 above described. The shaft 119 has secured
thereto for movement therewith a pair of bevel gears
112 and 113, which mesh, respectively, with bevel gears
3114 and 115 carried on shafts 116 and 117 journaled in
the opposite walls 46 and 47 of housing 44, as shown
in Fig. 11. Tt will be apparent from an inspection of
Fig. 10, that the gears 112 and 113 mesh on opposite
sides of gears 114 and 115 to rotate the latter in opposite
directions so that the fingers on both sides of the chute
will move in the proper direction. Each shaft 116 or 117
has mounted thereon, a pair of axially spaced, rocker
arms 117a, the ends of which form a ball and socket joint
118 with an upper plate 119 and a lower plate 128 which
slide -in slots 121 and 112, respectively, formed in the
side walls 46 and 47 of the housing 44. Thus, as the shaft
116 is rocked, the plates 119 and i26 move in opposite
directions along the slots 121 and 122. Due to the ar-
rangement of the gears 112 and 113, as the upper plate
119 on opposite sides of the chute moves inwardly, and
the lower plate 124 moves outwardly, as is deemed ap-
parent. -Each plate 119 and 126 has formed on or secured
thereto at its inner edge 123, a pair of spaced fingers 124
and 124a, which move through registering slots 125 in
the walls 38 and 39 of the chute. These fingers 124 cor-
respond to the fingers 53 and 1244 correspond to the
above-described fingers 56, respectively. Thus, each time
the shaft 110 is rocked by the solenoid, opposiie rocking
movements are imparted to the rocking shafts 116 and
117 to move the upper fingers 124 in one direction and
the lower fingers 124a in the opposite direction in the
manner above described. Thus, the fingers 124 and 124a
serve to support the sheets in the upper and lower posi-
ticns in the same manner as the fingers 53 and 56 above
described. 'While not shown in Figs. 10, 11 and 114, the
side auxiliary finger 97 and the cardboard carriage 91
may be, and preferably are, used with the embodiment
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in Figs. 10, 11 and 11a, but for the purpose of clarity the
carriage has been omitted in these fingers.

.The. present invention thus provides a finger stacker
in which sheets or assemblies of a definite number are
formed. During the formation of such a stack, a pair
of cardboard separators is positioned in a definite rela-
tion with each stack. . The apparatus is simple and rugged
in construction, automatic in its action, and highly effec-
tive in use. ] '

While certain embodiments of the invention have been
disclosed, it is to be understood that the inventive idea
may.be carried out in a number of ways. ' Therefore, this
application is not to be limited to the precise details de-
scribed, but is intended to cover all variations and modi-
fications thereof which fall within the scope of the ap-
pended claims.

What we claim and desire to secure by Letters Patent
of the United States- is: _

1. A sheet assembler for forming sheets stacks, each of
which has'a predetermined number of sheets, cornf»rising,
in combination, means to feed sheets individually and
continuously to a point of disposal, a stack receiving re-
ceptacle positioned below and in stack receiving relation
with said point, means movable into the path of the
sheets below said point to receive and support a number
of, sheets, but less than a stack, above said receptacle, a
supply of stack separating members, means to move a
pair of said members into position below said sheet re-
ceiving means, means to move said sheet receiving means
out of sheet supporting relation to allow said accumulated
sheets to fall onto the members and in position to receive
additional sheets from said point, lower sheet supporting
means positioned between said receptacle and said mem-
ber moving means, means to move said member moving

means out of member supporting relation to allow said -

members and said accumulated sheets to fall on said
lower supporting means and in position to receive suffi-
cient additional sheets to form a stack, and means to
move said lower supporting means out of supporting rela-
-tion to allow a stack of sheets to fall from said lower
supporting means into said receptacle.

2. A sheet assembler for forming sheets stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means to feed sheets individually and
continuously to a point of disposal, a stack receiving re-
ceptacle positioned below and in stack receiving relation

. with ‘said point, means movable into the path of the
sheets below said point to receive and support a number
of sheets, but léss than a stack, above said receptacle, a

supply of stack separating members, means to move a :

pair of said members into position below said sheet re-
ceiving means, means to move said sheet receiving means
out of sheet supporting relation to allow said accumulated
sheets to fall onto the members and in position to receive
additional sheets from said point, lower sheet supporting
ineans positioned between said receptacle and said mem-
ber moving means, means to move said member moving
means out of member supporting relation to allow said
members and said accumulated sheets to. fall' on said
lower supporting means and in position to receive suffi-
cient additional sheets to form a stack, means to move
said lower supporting means out of supporting rélation
to allow a stack of sheets to fall from said lower support-
ing means into said receptacle, and means for connecting
said sheet supporting means so that when said last means
is moved out of supporting relation to allow a stack to
fall into said receptacle the first means is moved into
position to start the new stack.

3. A sheet assembler for forming sheet stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means to feed sheets individually and
continuously to a point of disposal, a stack receiving re-
ceptacle positioned below and in stack receiving relation
with said point, upper sheet supporting means movable
into the path of the sheets below said point to receive a

«

10

15

20

25

35

40

55

GO

10

number of sheets, léss than a pack, a supply of stack sepa-:
rating members, means to move a pair of members into
an intermediate position bclow said supporting means
and while the latter are in sheet supporting relation,
means to-move said sheet supporting means into support-
ing relation to allow the accumulated sheets to fall onto
said members while supported by the member moving
means and in position to receive additional sheets at said-
intermediate position, a lower sheet supporting means
positioned between said member moving means and said
receptacle, means to move said member moving means
out of member supporting relation to allow said mem-
bers and the sheets accumulated thereon to drop onto
said lower supporting means and in position to receive
additional sheets to form a stack, and means to with-
draw said lower supporting means out of stack support-
ing relation to allow the stack and the pair of members
thereunder to drop into said receptacle.

- 4. A sheet assembler for forming sheet stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means to feed sheets individually and
continuously to a point of disposal, a stack receiving re-
ceptacle positioned below and in stack receiving relation
with said point, upper sheet supporting means movable
into the path of the sheets below said point to receive a
number of sheets, less than a pack, a supply of stack
separating members, means to move a pair of members
into an intermediate position below said supporting means
and while the latter are in sheet supporting relation, means
to move said sheet supporting means into supporting rela-
tion to allow the accumulated sheets to fall onto said
members while supported by the member moving means
and in position to receive additional sheets at said inter-
mediate position, a lower sheet supporting means posi-
tioned beiween said member moving means and said
receptacle, means to move said member moving means
out of member supporting relation to allow said members
and the sheets accumulated thereon to drop onto said
lower supporting means and in position to receive addi-
tional sheets to form a stack, means to withdraw said
lower supporting means out of stack supporting relation
to allow the stack and the pair of members thereunder to
drop into said receptacle, and means connecting said
upper and lower supperting means so that the latter will
operate in proper phase relation whereby when the lower
means is moved to drop a stack into said container the
upper means will be moved into sheet supporting relation
to start the next stack.

5. A sheet assembler for forming sheet stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means to feed sheets individually and con-
tinucusly to a point of disposal, a stack receiving recep-
tacle positioned below and in stack receiving relation with
said point, means movable into the path of the sheets be-
low said point to receive and support a number of sheets,
but less than a stack, above said receptacle, a supply of
stack separating members, means to move a pair of said
members into position below said sheet receiving means,
auxiliary sheet supporting means positioned between said
first means and said member moving means, means for
moving said auixiliary means into position below said first
means to support any sheet which may bypass said first
means to maintain the sheets above said member mov-
ing means, means to move said sheet receiving means out
of sheet supporting relation to allow said accumulated
sheets to fall onto the member and in position to receive
additional sheets from said point, lower sheet supporting
means positioned between said receptacle and said mem-
ber moving means, means to move said member moving
means cut of member supporting relation to allow said
members and said accumulated sheets to fall on said lower

- supporting means and- in position to receive sufficient

additional sheets to form a stack, and means to move said
lower supporting means out of supporting relation to
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allow a stack of sheets to fall from said lower supporting
means into-said receptacle. ,

6." A sheet-assembler for forming sheet-stacks, each of
which has :a predetermined number of sheets, comprising,
in combination, means ‘to feed sheets -individuaily -and
continuecusly to a point of disposal, a stack receiving re-
ceptacle positioned below and in stack receiving relaticn
with said ‘peint,-means-movable into«the path of the sheets
below said point to receive and support a number of
sheets, ‘but less than-a stack, above said receptacle, a sun-
ply of stack separating members, means 1o move a pair
of said :members ‘intc position below said sheet receiving
means, .auxiliary sheet supporting means movable-isnto the
path-of said-sheets between said first- means a 1d said-mem-
ber moving ‘means, said auxﬂxary means serving o sup-
port :above said memb rmoving -means aay shests that
may 0ot ‘be supported -fully on said first-means to insure
proper operation of -said member moving means, means
to-move sald sheet receiving means out of sheet support-
ing relation to allow said accumulated sheets to fall onto
the members -and- in position to receive additicnal sheets
from said point, lower -sheet supporting means positioned
between -said receptacle -and said -member moving
means, -means to move -said member moving means out
of member supporting relation to allow said members and
said -accumulated sheets to fall on said ‘lower supporting
means and -in position to receive sufficient additional
sheets to form a stack, and means to move said lower
supporting means out of supporting relation to allow a
stack of .sheets to -fall from said lower supportmg means
into said receptacle, means to connect said upper and
lower sheet supporting means so that when the lower sup-
porting means are withdrawn to allow a stack to drop into
said receptacle, the upper supperting means are moved
into sheet supporting relation, and separate means for
moving said auxiliary supporting means so that the latter
is moved into sheet supporting relation substantiaily si-
multanecusly - with said upper snpporunc means and be-
fore the member moving means is moved.

7. A sheet assembler for forming sheet stacks, sach of
which has a predetermined number of sheets, comprising,
in combination, means to feed sheets individually and
coniinucusly to a point of dlsposal a stack recelvmg
receptacle positioned below and in stack receiving rela-
tion with said point, upper sheet supporting means mov-
able into the path of the sheets below said point to receive
a number of sheets, less than a stack, a supply of stack
separating members, means to move a-pair of members
into-an intermediate poqmcn below said supporting means
and while the latter are in sheet sucpmlmc relation, auxil-
iary :sheet supporting means movable into position be-
tween said upper supporting means and said member mov-
ing means, means to move said auxiliary means into sheet
supporting position below said upper means and substan
tially simultanecusly with the movement of the latter and
prior to the movement of said member moving mesns to
provide a support for any sheets which might be impron-
erly supported on said upper means to prevent interfer-
ence with the free movement of said member moving
means, a lower sheet supporting means positioned be-
tween said member moving means and said recepiacic,
means to move said member moving means cut of mem-
ber supporting relaticn to allow said members and the
sheets accumulated thereon to drop ento said lower sup-
porting means and in position to receive additicnal sheets
to form a stack, means to withdraw said lower supporting
means cut of stack supporting relation to allow the stack
and the pair of members thereunder to drop into said
receptacle, means connecting said upper and lower sup-
porting means so that the laiter will cperate in proper
phase relation whereby when the lower means is moved
to drop a stack into said container the upper means will
be moved into sheet supporting relation to start the next
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stack, and separate means for meving said auxiliary- means
into and out of sheet supporting position.

8. A sheet assembler for forming sheet stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means to feed sheets individually and
continuously to a point of disposal, a stack receiving re-
ceptacle positioned below and in stack receiving relation
With said point, a chute positioned between and connect-
ing said point and said receptacle, a pair of upper sheet
supporting fingers movable through oppesite side walls of
said chute and into the path of the sheets below said point
to receive and support a number of sheets, but less than
a stack, on said fingers, a supply of stack separating mem-
bers, a reciprocating carriage movable through a wall of
said chute normal to said side walls to move a pair of
members into said chute and below said upper ﬁngers
means to withdraw said fingers out of sheet supporting
relation to allow said sheet to drop on said members to
be supported thereby and by said carriage and in position
to receive more sheets by less than a stack, a pair of
lower sheet supporting fingers movable through said first
side wall and positioned below said carriage, means to
move said carriage out of sheet and member supporting
relation to allow said members and the accumulated
sheets to drop onto said lower fingers to receive the addi-
tional sheets necessary to form a stack, means to connect
the upper and lower fingers on each side of said chute
so that payed fingers will operate in a definite relation, and
means for comnecting the upper and lower finger on
opposite sides of said chute so that said apper fingers will
move ‘inwardly to support sheets to start a stack as .the
lower -fingers are moved out of sheet and member sup-
porting relaticn to drop a comp‘eted stack into said re-

ptacle said carriage moving means bnmg independent
of said finger meving means but operating in timed rela-
tion therewith.

9. A sheet assembler for forming sheet stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means to feed sheets individually and.con-
tinnously to a point of dlsposal a stack recewmg recep-
tacle positioned below and in stack receiving relation
with said point, a chute positioned between and connect-
ing said point and said receptacle, a pair of upper sheet
supperting fingers movable through opposite side walls
of said chute and into the path of the sheets below said
point to receive and support a number of sheets, but less
than a stack, on said finger, a suppxy of stack separating
members, a reciprocating carriage movable through a
wall of said chute normal to said side walls to move a
pair of merabers into said chute and below said upper
fingers, an auxiliary sheet supportmg finger movable
through the same wall as said carriage but between the
latter and said upper finger, said auxiliary finger serving
to support above said carriage any sheets not properly
supported by said upper fingers to permit unobstructed.
movement of said carriage into sheet supporting position,
means to withdraw said fingers out of ‘sheet supporting
relation to allow said sheet to drop on said members to
be supported thereby and by said carriage and in position

_to receive more sheets, but still less than a stack, a pair

of lower sheet supporting fingers movable through said
first side wall and positioned below said carriage, means
to move said carriage out of sheet and member support-
ing relation to allow said member and the accumulated
sheets to drop onto said lower fingers to receive the
additional sheets necessary to form a stack, means to
connect the upper and lower fingers on each .side of said
chute so that said fingers will operate in a definite rela-
tion, means for connecting the upper and lower finger on
opposite sides of said chute so that said upper fingers will
move inwardly to support sheets to start a stack as the
lower fingers are moved out of sheet and member sup-
porting relation to drop a completed stack into said re-
ceptacle, said carriage moving means being independent
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of said finger moving means but operating in timed rela-
tion therewith, and means for moving said auxiliary finger
independently of said carriage and said upper finger but
in timed relation therewith so that said auxiliary finger is
moved into and out of said supporting relation substan-
tially simultaneously with said upper fingers.

10. A sheet assembler for forming sheet stacks, each
of which has a predetermined number of sheets, compris-
ing, in combination, means for feeding sheets to a point
of disposal, a stack receptacle positioned below said peint,
an upper pair of sheet supporting fingers movable into
position below said point to support sheets delivered there-
from, a lower set of sheet supporting fingers positioned
below said first fingers, means to connect said sets of
fingers so that as the upper set moves into sheet suppori-
ing relation the lower set moves out of such relation to
drop a formed stack into said receptacle, a supply of
stack supporting members, a carriage for moving a pair
of members into position between said sets when a specific
number of sheets has accumulated on said upper fingers,
said upper fingers then being movable out of sheet sup-
porting relation to drop the accumulated sheet onto said
members supported by said carriage, an auxiliary sheet
supporting member being movable into position between
said upper fingers and said carriage to maintain the sheets
out of the path of the carriage to enable the latter to move
said members into position below said upper fingers,
means to move said auxiliary finger into and out. of
sheet maintaining relation, said lower fingers being mova-
ble into sheet receiving and supporting relation when
said upper fingers are moved out of sheet supporting rela-
tion, said carriage being movable out of supporting rela-
tion with said members and sheets after a predetermined
number of sheets has accumulated on said members to
allow the members and accumulated sheets to drop onto
and to be supported by said lower fingers, when a full
stack of sheets has accumulated on said lower fingers the
latter are moved out of supporting relation to allow a
stack with a pair of supporting members positioned there-
under to fall into said receptacle, means to connect said
sets of fingers for operating in proper timed relation,
means to move said carriage in timed relation to the
movement of said sets of fingers, and means to move said
auxiliary finger substantially as a unit with said upper
set of fingers.

11.. A sheet assembler for forming sheet stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means for feeding sheets to a point of
disposal, a stack receptacle positioned below said point,
a delivery chute positioned to direct sheets from said
point to said receptacle, an upper pair of sheet supporting
fingers movable into position in opposite sides of said
chute to support opposite edges of sheets delivered from
said point, a lower pair of sheet supporting fingers movable
into position in opposite sides of said chute to support
opposite edges of sheets delivered from said upper fingers,
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a rocker shaft positioned between the upper and lower
fingers in each side of said chute, a pair of rocker arms
connected to said shaft and extending radially from op-
posite sides thereof, an upper finger rockably connected
to one end of each arm, a lower finger connected to the
opposite end of the arm, said connections serving to
move said upper and lower fingers in opposite directions
relative to said chute when said shaft is rocked, actuating
means for said rocker shafts, means to connect said
shafts to said actuating means to rock said shafts on op-
posite sides of said chute in opposite directions so that
said upper fingers will move in and out of said chute as
a unit and said lower fingers will move in and out of
said chute as a unit but in a direction opposite to the
rnovement of said upper fingers, and means for. inserting
a pair of stack separating members into said chute be-
tween said upper and lower fingers.

12. A sheet assembler for forming sheet stacks, each of
which has a predetermined number of sheets, comprising,
in combination, means for feeding sheets to a point of

- disposal, a stack receptacle positioned below said point,

a’ delivery chute positioned to direct sheets from said
point to said receptacle, an upper pair of sheet supporting
fingers movable into position in opposite sides of said
chute to support opposite edges of sheets delivered from
said point, a lower pair of sheet supporting fingers movable
into position in opposite sides of said chute to support
opposite edges of sheets delivered from said upper fingers,
a rocker shaft positioned between the upper and lower
fingers in each side of said chute, a pair of rocker arms
connected to said shaft and extending radially from op-
posite sides thereof, an upper finger rockably connected
to one end of each arm, a lower finger connected to the
opposite ends of the arms, said connections serving to
move said upper and lower fingers in opposite directions
relative to said chute when said shaft is rocked, actuating
means for said rocker shafts, means to connect said shafts
to said actuating means to rock said shafts on opposite
sides of said chute in opposite directions so that said
upper fingers will move in and out of said chute as a unit
and said lower fingers will move in and out of said chute
as a unit but in a direction opposite to the movement of
said upper fingers, means for inserting a pair of stack
separating members into said chute between said upper
and lower fingers, and auxiliary sheet supporting means

.movable into said chute between said upper and lower

fingers to hold said sheets out of the path of said separat-
ing members.
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