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[57] ‘ ABSTRACT 

The sheet delivery apparatus includes means for deliv 
ering sheets on, a delivery conveyor either all to a se 
lected one of two sheet stack receiving means, or al 
ternate sheetsvto each stack receiving means. As an 
other alternative', counted batches of sheets may be 
delivered alternately to the two sheet stack receiving 
means. A third sheet receiving means, of limited ca 
pacity is provided to receive selected sheets for in 
spection, and at times to receive other sheets. The 
sheet delivery chain carries sheet. grippers and cam 
followers for operating the grippers to sheet releasing 
positions. The cam followers on alternate sheet grip 
pers along the chain are spaced at one of two different 
locations laterally of the chain. Each sheet stack re 
ceiving means is provided with two retractable cams, 
spaced laterally corresponding to the two lateral loca 
tions of the‘ followers. When any cam is moved from 
its retracted position to an active tripping position, it 
engages the cam followers on alternate grippers along 
the chain, so that alternate sheets are dropped from 
the chain at that location. Each sheet receiving means 
includes a stacker-comprising two vertically extending 
opposed conveyors, each having retractable brackets 
projecting to'wat‘d the opposite conveyor. Plates or 
pallets may be inserted on the brackets to receive the 
sheets. The conveyors are driven downwardly as the 
stack builds 'up‘. The brackets are retracted upon en 
gagement with'th‘e edges of the stacked plates, so that 
the movement of the conveyors may continue after 
the motion o‘f'th'e plates is stopped. 

12 Claims, 18 Drawing Figures 
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SHEET DELIVERY APPARATUS FOR PRINTING 
PRESSES INCLUDING DOUBLE STACKER 

' CROSS-REFERENCES 

U.S. Pat. application, Ser. No. 173,555, ?led Aug. 
20, 1971, by lvaldo Gazzola et al., entitled “Plate Wip 
ing Mechanism for Intaglio Press”, now U.S. Pat. No. 
3,762,319, issued Oct. 2, 1973 discloses an apparatus 
which may be used on the same press with the present 
invention. 

U.S. Pat. Application, Ser. No. 195,364, ?led Nov. 3, 
1971, by lvaldo Gazzola et al., entitled “Apparatus for 
Delivering Sheets Onto a Moving Strip of Material", 
now U.S. Pat. No. 3,749,330, issued July 31, 1973 dis 
closes another apparatus which may be used on the 
same press with the present invention. 

U.S. Pat. Application, Ser. No. 298,443, ?led Oct. 
17, 1972, by lvaldo Gazzola et al., entitled “Printing 
Pressure Control Apparatus for lntaglio Press”, dis 
closes another apparatus which may be used on the 
same press with the present invention. 
U.S. Pat. Application, Ser. No. 298,444, ?led Oct. 

17, 1972, by lvaldo Gazzola et al., entitled “Paper Feed 
Mechanism for Cylinder Press”, now U.S. Pat. No. 
3,828,673, issued Aug. 13, 1974 discloses another ap 
paratus which may beused on the same press as the 
preset invention. 

U.S. Pat. Application, Ser. No. 298,376, ?led Oct. 
17, 1972, by lvaldo Gazzola et al., entitled “Apparatus 
for Fitting Flexible Printing Plates and Rigging to Print 
ing Press Cylinders”, now Patent No. 3,828,672, issued 
August 13, 1974 discloses another apparatus which 
may be used on the same press as the present invention. 
U.S. Pat. Application, Ser. No. 302,126, ?led Oct. 

30, 1972, by lvaldo Gazzola et al., now Patent No. 
3,822,644, issued July 9, 1974 entitled “Apparatus for 
Maintaining Registry Between the Plates of a Multiple 
Plate Cylinder Press and Sheets Supplied Thereto”, dis 
closes another apparatus which may be used on‘ the 
same press as the present invention. 

BRIEF SUMMARY OF THE INVENTION 

The sheet delivery apparatus includes a delivery con 
veyor having a plurality of gripper means spaced along 
the conveyor, each gripper means being connected to 
a cam follower. Each gripper means is biased to a sheet 
gripping position and is shiftable to a sheet releasing 
position by its cam follower, which may be actuated to 
release its gripper means by a cam located along the 
path of the conveyor. The cam followers for two sets of 
alternate gripper means along the length of the con 
veyor are spaced at two different distances from the lat 
eral edges of the conveyor. Two principal sheet stack 
receiving means are provided, where the delivered > 
sheets can build up into stacks. A third auxiliary sheet 
receiving means has a limited capacity. 
At each sheet receiving location there are two cams, 

each selectively movable between a retracted position 
and an active position in which it engages the cam fol 
lowers on one of the two sets of passing gripper means 
and actuates them to their sheet releasing positions. 
The cams at each sheet receiving location are prefera 
bly placed side by side, at laterally spaced locations 
corresponding to the lateral positions of the camfol 
lowers on the grippers. The cam actuators include a 
shaft, concentric sleeves on the shaft, arms on the 
sleeves carrying the cams and hydraulic cylinders con 
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nected to crank arms on the respective sleeves for ro 
tating the sleeves. The cylinders may be independently 
controlled, so that the cams may be set to release all 
sheets from the conveyor at any of three sheet receiv 
ing locations, or they may be set to release alternate 
sheets at one station, and the intervening sheets at the 
other station. Alternatively, all of the cams may be re 
tracted so as to allow one or more sheets, as desired, to 

pass both of the stacking stations and go on to the third 
auxiliary sheet receiving location, sometimes referred 
to as the inspection station. 

. A stacker at each of the two stack receiving means 

comprises two horizontally spaced, downwardly travel 
ing opposed vertical conveyor means. The sheets are 
delivered between these two conveyor means in a sub 
stantially horizontal orientation. Each conveyor means 
includes retractable brackets projecting toward brack 
ets at the same levels on the opposite conveyor means. 

The two conveyors means are synchronously driven, so 
that the brackets remain at the same levels. A plurality 
of plates or pallets may be provided, each of which is 
insertable in the stacker so as to be supported on a set 
of opposed brackets. Each plate is adapted to receive 
a section of the stacked sheets. A bottom support for 
the. stack is inserted between the two vertical conveyor 
means at the bottom thereof. Typically, this bottom 
support will be a pallet adapted for removal by a fork 
lift truck or the like. ' 

Each stacker may be operated selectively in either of 
two modes. In one mode of operation, only a single pal 
let is used. The pallet is inserted at the bottom of the 
vertical conveyors, and is wide enough so that its mar 
ginal edges are supported by the brackets. The convey 
ors are driven to lift the pallet to its uppermost position. 
The stack builds up on the pallet, which is moved 
downwardly as the stack builds up. When the pallet 

- reaches the bottom of the conveyor, the pallet is re 
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moved, carrying the stack supported by it. 
In the other mode of operation, the stack is separated 

periodically into sections by the insertion of plates or 
pallets, which rest on the brackets on the conveyor. 
The pallet at the bottom of the stack may or may not 
rest on the brackets. The height of each section plus its 
supporting plate is less than the spacing between brack 
ets. During the building up of the stack, the greatest . 
weight to which any sheet can be subjected is the 
weight of one stack section. Hence, the possibility of 
transfer of printed images from one sheet to another 
because of the weight of overlying sheets is minimized. 
The vertical conveyors may move at either of two 

speeds. When sheets are being delivered to a particular 
stack receiving location, the conveyors are always mov 
ing slowly downward under the control of photoelectric 
cells, so that the downward speed of the conveyors 
equals the speed with which the stack is built up. When 
no sheets are being delivered, the conveyors may be 
moved rapidly under manual control, for convenience 
in unloading a stack and inserting an unloaded pallet at 
the bottom of the conveyor and driving it upwardly to 
bring the pallet to its highest elevation where it receives 
the fresh sheets from the conveyor. 7 

At each stack receiving means, there is provided an 
array of vacuum wheels over which the sheets ap 
proaching the stack receiving means are drawn. The 
vacuum wheels pull the trailing edges of the printed 
sheets taut and keep them from dragging on the appa 

- ratus over which they are passing. The vacuum wheels 
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are rotated so that their peripheral speed is less than 
the linear speed of the passing sheets. The wheels are 
thereby effective to pull the sheets away from the grip 
pers. Thetwo arrays of vacuum wheels are provided 
with a common drive so that they rotate synchronously. 
The common drive includes a drive shaft with two uni 

versal joints at its opposite ends, to permit adjustment 
of the array of vacuum wheels longitudinally of the di 
rection of movement of the delivery chain. A common 
adjusting mechanism is provided for changing the lon 
gitudinal positions of both sets of vacuum wheels. This 
common adjustment mechanism includes, for each set 
of vacuum wheels, a set of pinions running along racks 
on the opposite sides of the press and driven through 
a similar common drive shaft and universal joints, 
which may be manually operated. The vacuum wheels 
of each array are laterally adjustable on their support 
ing shaft. Biasing means are provided for the support 
ing shaft so as to take up any lost motion between the 
racks and pinions. The biasing means is in the form of 
?exible straps connected to the supporting shaft and 
extending over a horizontal shaft and thence down 
wardly to a weight. The biasing force is independent of 
the longitudinal adjustment of the vacuum wheel array 
and is also independent of the lateral adjustment of the 
vacuum wheels on the support shaft. 

DRAWINGS 

FIG. I is an elevational view showing the delivery end 
of a printing press, and sheet delivery apparatus is ac 
cordance with the invention for delivering sheets from 
the press to two stack receiving positions. 
FIG. 1A is a fragmentary view, similar to a portion of 

FIG. 1, illustrating a modi?cation. 
FIG. 2 is an elevational view taken from the rear of 

the sheet delivery apparatus as viewed in FIG. 1, on an 
enlarged scale, showing certain details of the stack re 
ceivers. 
FIG. 3 is a fragmentary view, partly in section, taken 

along the line 3—3 of FIG. 2, on an enlarged scale, and 
with certain parts omitted. 
FIG. 4 is a fragmentary sectional view taken along 

the line 4—4.of FIG. 3. 
FIG. 5 is a sectional view taken along the line 5-5 

of FIG. 2, on an enlarged scale, and also along the line 
5—5 of FIG. 6, with certain parts broken away, and 
other omitted. 
FIG. 6 is an elevational view taken along the line 

6—6 of FIG. 5, with certain parts broken away. 
FIG. 7 is a fragmentary sectional view taken along 

the line 7—7 of FIG. 6. 
FIG. 8 is a fragmentary sectional view taken along 

the line 8—-8 of FIG. 7, on an enlarged scale. 
FIG. 9 is a fragmentary sectional view taken along 

the line 9—9 of FIG. 2, on an enlarged scale, and with 
certain parts omitted. 
FIG. 10 is a fragmentary sectional view taken along 

the line 10-—10 of FIG. 9, on an enlarged scale, with 
certain parts broken away and others omitted. 
FIG. 11 is a fragmentary sectional view taken along 

the line 1I—l1 of FIG. 9, on an enlarged scale, and 
with certain parts broken away. 
FIG. 12 is a fragmentary sectional view taken along 

_ 6 

the line 12--l2 of FIG. 10, with certain parts omitted. 
FIG. 13 is a detailed view of stack 12 shown in FIG. 

1. 

4 
FIGS. 14A, 14B, and 14C, taken together, are a wir 

ing diagram of the controls for the sheet delivery appa 
ratus of FIGS. l—l2. 

DETAILED DESCRIPTION 

FIG. 1 

-This ?gure illustrates a printing press, generally indi 
cated at 1, provided with a sheet delivery apparatus in 
accordance with the invention. The printing press in 
cludes a plate cylinder 2 and a pressure cylinder 3. 
Sheets to be printed are supplied to the pressure cylin 
der 3 from a sheet supply cylinder 4, and the printed 
sheets are removed from the pressure cylinder 3 by an 
endless delivery conveyor 5, usually a pair of laterally 
spaced chains 5a and 5b (FIGS. 3 and 4), running over 
sprocket wheels 6 at the press and over sprocket wheels 
7 at the end of the conveyor remote from the press. The 
sheets move away from the press on the upper run of 
the conveyor 5 and are carried around the sprocket 
wheel 7 and thereafter pass two sheet stack receiving 
means 11 and 12, hereinafter sometimes referred to 
simply as stacks 11 and 12. Each of the stacking sta 

‘ tions includes a base support 13 for a stack of sheets, 
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which may be a pallet, as shown, to facilitate removal 
of the stack of sheets by means of a fork lift truck. Each 
stack may include a plurality of separators, such as the 
stacking plates 14 of FIG. 1 or the pallets 8 of FIG. 1A, 
on each of which is supported a stack section 15. 
After passing the stack receiving means 11 and 12, 

the chain 5 passes an inspection station 16, sometimes 
referred to as an auxiliary sheet receiving means, in~ 
cluding a tray 17 which is movable between a normal 
sheet receiving position, shown in dotted lines in FIG. 
1 and an inspection position shown in full lines. The 
tray 17 may be driven between its two positions by suit 
able motor means (not shown) controlled manually 
from a controller 18 located on the press frame under 
the tray. The tray 17 is latched in its sheet receiving po 
sition by a latch 20 releasable only from controller 18. 
This limited control of the latch 18 prevents accidental 
downward movement of the tray when a person is 
standing under it. 
Each stacking station 11 and 12 also includes four 

vertical endless conveyors 21, one at each corner of the 
station. The conveyors 21, are typically chains and 
carry retractable brackets 19 which support the plates 
14 during their downward travel, and which are pivoted 
so to retract upwardly (see FIG. 11) and pass by the 
ends of a plate 14, which has become stationary by vir 
tue of reaching a resting position on one of the lower 
stack sections 15 or on the base support 13. 

Instead of using the stacking plates 14, as shown in 
FIG. 1, the stack sections 15 may be received on a plu 
rality of pallets 8, as shown in FIG. 1A. The pallets 8 
are supported directly by the brackets 19. Note that the 

' pallets 8 have legs which are longer than the height of 
the stack sections 15. Note also that the height of the 

' legs plus the spacing thickness of the top of the pallets 
8 is always less than the spacing between the tops of the 
brackets 19, as shown in FIGS. 1A and 13. 
Another mode of operation of the stacking stations 

is illustrated in FIG. 1B, where all the sheets are gath 
ered in a single stack 9 supported on a single pallet 10 
at the bottom of the stack. The mode of operation illus 

5 
trated in FIG. 1B is suitable only where the characteris 
tics of the paper and ink being used are such that a tall 
stack can be built up without encountering objection 
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able transfer of printing matter between adjacent 
sheets in the stack, when subjected to heavy pressure. 
Note that when the stack reaches its full height, and the 
pallet 10 is resting on the ?oor, the lowermost sheets 
in the stack are subjected to the pressure from the en 
tire stack of sheets. In the modi?cation shown in FIGS. 
1 and 1A, the maximum pressure to which any sheet is 
subjected during the building of the stack is the pres 
sure due to the height of one stack section 15, rather 
than the pressure due to the height of the full stack. 

In the modi?cation of FIG. 1, the pallets 13 are nar 
rower than the horizontal space between the brackets, 
and so rest upon the ?oor during the entire stacking op 
eration. Alternatively, a wider pallet 8 or 10 could be 
used as in FIGS. 1A and 1B. 
The pallets 8 of FIG. 1A and the plates 14 of FIG. 1 

are inserted from the front or rear sides of the stack, at 
the top of the stack. They may be inserted by hand or 
‘by machine. 

FIGS. 2_s 

The delivery conveyor 5 includes a plurality of grip 
per means, each including an associated gripper release 
mechanism, shown in FIGS. 2-8. 
As best seen in FIGS. 3 and 4, each gripper means in 

cludes a pair of plates 22, each ?xed to one link of the 
chains 5a and 5b which make up the conveyor 5. Each 
plate 22 is aligned with another plate 22 on the oppo 
site side of the press. Each pair of opposed plates 22 is 
connected by a ?xed rod 24 attached at its ends to the 
plates 22 and by a gripper release shaft 25, which is ro 
tatably mounted at its opposite ends in the plates 22. 
Each of the ?xed rods 24 carries a plurality of spaced 

gripper blocks 26 (see FIG. 8) which cooperate with an 
equal plurality of gripper ?ngers 27 carried by blocks 
28 ?xed on the rotatable shaft 25. At one end, the shaft 
25 has ?xed thereto an arm 31 having a cam follower 
roller 32 rotatably mounted at its outer end. As best 
seen in FIG. 4, the cam follower rollers 32 on one set 
of alternate gripper means are located on the left-hand 
sides of the arms 31, while the cam follower rollers 32 
for the other set of alternate gripper means are located 
on the right-hand sides of the arms 31. Hence, one set 
of alternate cam followers 32 is spaced laterally of the 
conveyor 5 from the other set. 
The shaft 25 has ?xed thereto at spaced intervals, an 

other set of crank arms 33 (FIGS. 4 and 8) which are 
apertured at their outer ends to-receive pivots 34 which 
are in turn apertured to receive one end of a rod 35. 
The opposite end of rod 35 has ahead 36 which is aper 
tured to receive a pivot pin 38 ?xed on a forked block 
39 attached to the ?xed rod 24. A spring 37 is retained 
in compression between the head 36 and a spring re 
taining washer 41 on the rod 35. 
At times during the travel of the chain 5, the cam fol 

lower roller 32 engages a cam 42 and rotates the arm 

31 - counterclockwise, as viewed in FIGS. 6 and 8, 
thereby turning the shaft 25 counterclockwise and sep 
arating the gripper ?ngers 27 from the gripper block 
26, so as to release the leading edge of a sheet 43 which 
has been retained between the ?nger 27 and the grip 

. per block. After the cam follower 32 has passed on the 
cam 42, the springs 37 are effective to restore the arm 
31 and the gripper ?ngers 27 to their normal gripping 
positions. ' 

At each of the stack receiving means 11 and 12, there 
are two retractable cams, shown at 42 and 44 in FIG. 
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6 
5, spaced laterally of the conveyor at locations corre 
sponding to the positions of the two sets of cam follow 
ers 32, described above. The cam 42 is adjustably 
mounted by means of bolts 45 on a crank arm 46 hav 
ing slots 46a to receive the bolts 45. The crank arm 46 
is integral with a sleeve 46b rotatable on a stub shaft 47, 
which is ?xed in a mounting plate 51 attached to a side 
frame member of the sheet delivery apparatus. 
The sleeve 46b is keyed to a crank 48 having a forked 

crank arm 480 which receives at its end a pivot pin 54 
to which one end of a piston rod 55 is pivotally con 
nected. The piston rod 55 extends to a piston (not 
shown) in a'liydraulic cylinder 56 whose opposite end 
is pivoted on a pin 57 mounted on a bracket 58 at 
tached to the mounting plate 51. 
The other cam 44 is similarly mounted on a crank 

arm 53 by means of bolts 52, which extend through 
slots 53a. The crank arm 53 is integral with a sleeve 53b 
which is concentric with and rotatable on the outside 
of the sleeve 46b. 
The sleeve 53b has an integral forked crank arm 53c 

supporting a crank pin 61 which serves as a pivot for 
one end of a, piston rod 62 cooperating with a piston 
(not shown) in a hydraulic cylinder 63 which is also 
pivotally mounted at its opposite end on the pivot pin 
57. , 

The sleeves 46b and 53b have integrally formed 
thereon projecting arms 46d and 53d which engage a 
stop pin 64 to limit the rotation of the sleeves in the 
counterclockwise direction as viewed in FIG. 6. The 
stop pin 64 is ?xed in the mounting plate 51. The clock 
wise movement of the sleeves 46b and 53b is limited by 
another stop pin 65 which is in the path of movement 
of the upper sides of the earns 42 and 44. 
The auxiliary sheet receiving means 16 is provided 

with a pair of selectively operable cams (not shown), 
similar to the cams 42 and 44, and similarly actuated, 
as explained below. It is alternatively possible to pro 
vide only one cam at each of the stack receiving means 
11 and 12, but the. auxiliary sheet receiving means 16 
must have two. 

The cams 42 and 44 control the release of the leading 
edges of sheets over the stack receiving means 11 and 
12, as may be best seen in FIG. 2. The trailing edges of 
the sheets are supported as they approach the stack re 
ceiving means 11 and 12 by arrays of vacuum wheels 
71, which appear in dotted lines in FIG. 2, and in full 
lines in FIGS. 9'-l2. The vacuum wheels 71 at each 
stack receiving station are keyed on a common shaft 72 
which is journaled in a pair of upwardly extending pro 
jections 73 on a pair of housings 74 which may be 
moved longitudinally of the sheet delivery apparatus on 
a pair of rack rods 75. Each housing 74 slidably re 
ceives a rack rod 75 which has the rack teeth formed 
on its under side, as best seen in FIG. 12. Each pair of 
housings 74 also rotatably carries a shaft 76 which ex 
tends across the sheet delivery apparatus and has ?xed 
thereon a pair of pinions 77 which cooperate with the 
racks 75. 
The shafts 72 for both of the stack receiving means 

11 and 12 are continuously rotated by a common drive 
shaft 81 through two sets of bevel gears 82. One of each 
set of bevel gears 82 is ?xed on the common drive shaft 
81 and the other is ?xed on a stub shaft 83 (FIG. 12) 
whose opposite end is connected by a universal joint 84 
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to one end of a drive shaft 85. The other end of drive 
shaft 85 is connected through a universal joint 86 to an 
end of the vacuum wheel supporting shaft 72. The com 
mon drive shaft 81 is driven by a motor 87 (FIG. 2) 
through an appropriate shaft linkage including sup 
ported sections journaled in the frame of the sheet de 
livery apparatus and connected by universal joints to 
unsupported sections of the shaft to accommodate 
minor misalignments between the supported sections as 
may be required. The motor drives the vacuum wheels 
71 at a peripheral speed slower than the speed of the 
passing sheets, so that the wheels 71 are effective to 
maintain the sheets under tension. 
The pinion supporting shaft 76 of each of the stack 

receiving means 11 and 12 is driven from a common 
drive shaft 91 through a pair of bevel gears 92, a stub 
shaft 93, a universal joint 94, a drive shaft 95 and an 
other universal joint 96 connected to the end of one of 
the shafts 76. The common drive shaft 91 for the two 
shafts 76 and their pinions 77 is rotatable by means of 
a hand wheel 97 (FIG. 2) provided with a locking 
wheel 98. The shaft 91 extends lengthwise of the sheet 
delivering mechanism, and includes supported sections 
and unsupported sections which are connected by uni 
versal joints between their ends and thesupported sec 
tions. 
By loosening the lock wheel 98 and adjusting the 

hand wheel 97, the vacuum wheels 71 for both stack 
receiving means may be moved lengthwise of the sheet 
delivery apparatus as may be required to accommodate 
sheets of different widths received from the press. It is 
not expected that the range of adjustment required will 
be great, and should of course be within the capability 
of movement of the drive shaft linkages including the 
universal joints 84, 86, 94, 96. 
The bolts 45, 52 and slots 46a, 53a allow adjustment 

of the cams 42 and 44 to provide a similar accommoda 
tion for sheets of different dynamic characteristics. In 
other words, some sheets present less air resistance 
than others, so that some sheets drop more quickly 
away from the conveyor when they are released. The 
sheets that drop more quickly must be carried along the 
conveyor a greater distance before they are released, if 
they are to drop in substantially the same stack loca 

tion. . 

Between the two housings 74, on the opposite sides 
of the sheet delivery apparatus, there are provided two 
beams 121 and 122 (FIGS. 10 and 12). The beam 121 
adjustably supports a plurality of guides 123 which co 
operate with the vacuum wheels 71 to keep the trailing 
edges of the sheets of paper from following too closely 
the periphery of the vacuum wheels, so that the sheets 
are separated completely from the vacuum wheels and 
fall onto the stacks 15 without being delayed unduly by 
the presence of the vacuum wheels. 
Adjacent each of the vacuum wheels 71, there is 

~fixed on the beam 122 a manifold 124 through which 
a source of vacuum (not shown) is connected to the pe 
ripheral ports 71a on the vacuum wheels. A ?exible 
strap 125, preferably of metal, is attached to the top of 
each manifold 124 and extends over a rotatable trans 
verse shaft 126 and thence downwardly. The lower end 
of the strap 125 carries a weight 127. The weights 127 
are effective to bias the entire vacuum assembly, in 
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Note that this bias is equally effective in all positions of 
the vacuum wheel assembly as it is adjusted longitudi 
nally of the sheet delivery apparatus. It is also equally 
effective in any lateral adjustment of any of the vacuum 
wheels 71. In other words, the biasing force provided 
by this mechanism remains constant regardless of ad 
justments made in either the longitudinal position or 
the lateral positions of the vacuum wheels. 
Each of the stack receiving means 11 and 12 com 

prises vertical conveyor means including four endless 
chains 101, each extending over an upper sprocket 102 
and a lower sprocket 103. The lower sprocket 103 is 
provided with a conventional tension adjustment 104. 
Each chain‘ 101 has ?xed thereon at spaced intervals 
brackets 19, each bracket 19 comprising a link 105 
(FIG. 11) supporting a pivoted arm 106. The arms 106 
are biased by gravity so that as they move over the top 
sprocket 102 in the counter-clockwise direction as 
viewed in FIG. 11, they fall to horizontal positions. As 
viewed in FIG. 11, the bias acts counter-clockwise on 
the arms 106. Each arm 106 has a shoulder 106a which 
cooperates with a ?ange 105a on the link 105 to limit 
the rotation of the arm 106 in a clockwise direction. 
The brackets on the four chains 101 are at the same 
levels, and the four chains are maintained in synchro 
nism since they are driven from a common drive motor 

107 (FIG. 2). As each pair of brackets 106 starts to 
move downwardly, a plate 14 is inserted either manu 
ally or by a suitable apparatus (not shown), so as to be 
supported on an array of four brackets at the same 
level. Each stack section 15 builds up on the uppermost 
plate 14 being supported and guided and aligned 
thereon by a conventional jogger mechanism, shown 
only diagrammatically in FIG. 13 as a pair of vertical 
plates 108, which are horizontally reciprocated by 
means not shown. As the plates 14 and the stack sec 
tions 15 thereon move downwardly on the chains 101, 
the lowermost plate 14 eventually comes to rest on the 
pallet 13 and the plate 14 immediately above it later 
comes to rest on the lowermost stack section 15. The 
subsequent stack plates and stack sections all come to 
rest, one after the other, on the stack sections below 
them. The arrangement just described gives the sheets 
a substantial drying time for the ink to set before they 
are subjected to the pressure of more than the small 
number of sheets represented by a single stack section 
15. The lowermost stack section does not begin to re 
ceive pressure from stack sections above it until it has 
reached the pallet 13 and is supported by the pallet. 
After a particular plate 14 is supported either by the 

pallet 13 or by a stack section 15 immediately under it, 
then the brackets 19 move downwardly away from the 
plate which is so supported. The arms 106 are pivoted 
by engagement of the lower plates and pass by them 
without interference. 

Instead of using gravity bias to hold the arms 106 in 
their projected positions, springs may be employed for 

' this purpose. The particular biasing arrangement em 
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cluding housings 74 and the parts associated therewith ‘ 
toward the shaft 126 and thereby to take up all lost mo 
tion in the driving connections for the shafts 72 and 76. 

ployed does not affect the operation, as long as it per 
mits the arms to move to their retracted positions to 
pass the stationary plates 14 without interference. 
Each pair of front and rear sprockets 102 is ?xed on 

a shaft 11 1, which extends from front to rear across the 
sheet delivery apparatus. The two shafts 111 for each 
stacking station are driven by a motor 107 (FIG. 2) 
through a reduction gear 112 and a suitable shaft 113. 
The lower sprockets 103 are similarly ?xed on rotat 






















