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1. 
Our invention deals generally with the problem 

of handling and protecting printed sheets, espe 
cially in accumulating them at the delivery end 
of a printing press. The principal object of the 
invention is the provision of a means and method 
for handling freshly printed sheets to avoid 
smearing and offsetting both from relative move 
ment of the sheets with respect to each other, 
and from the pressure of printed sheets in a Stack 
while the ink thereon is not fully dried, as Well 
as the protection of the surfaces of the sheets 
from general mechanical damage. While it is 
thus an object of our invention to prevent the 
destructive contacting of sheet surfaces, we do 
mot object to contacting under pressures insuffi 
cient to cause smearing, marring, offsetting and 
the like. 

It is an object of the invention to provide a 
means and mechanism whereby printed sheets 
may be handled and accumulated in convenient 
multiple units for further handling and trans 
portation, but without the surfaces of the sheets 
being exposed to contact with one another under 
conditions of accumulative pressure. 

It is a further object of the invention to pro 
Vide a means and mechanism for the automatic 
accumulation of printed sheets at the end of a 
preSS With the advantages set forth above. 
These and other objects of the invention which 

Will be set forth hereinafter or will be apparent 
to one skilled in the art upon reading these speci 
fications, We accomplish by that procedure and 
in that arrangement and construction of parts 
Of which we shall now describe an exemplary 
embodiment, having to do with the accumula 
tion of boxboard sheets after printing but before 
cutting and scoring in the general operation of 
box making, it being understood that the utility 
of Our invention is not confined to such sheets 
or such an operation. Reference is made to the 
accompanying dira, Wings Wherein: 

Figure 1 is a longitudinal sectional view of the 
delivery end of a printing press embodying the 
features of our invention. 

Figure 2 is a transverse sectional view taken 
along the section line 2-2 of Figure 1. 

Figure 3 is a horizontal sectional view of the 
Sarine mechaniSran taken along the Section line 
3-3 of Figure 2. 

Figure 4 is a partial side elevational view of 
the mechanism at the end of our assembly, cer 
tain parts being shown broken away. 

Figure 5 is a partial vertical sectional view 
taken along the section line 5-5 of Figure 4. 

Figure 6 is a plan view of a belt guiding and 
positioning mechanism. 

Figure 7 is an elevational view thereof With a 
part in section, the section being taken along the 
line 7-7 of Figure 6. 

Figure 8 is an elevational view of a vacuum 
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Figure 9 is a sectional view of the same disc 

taken along the line 9-9 of Figure 8. 
Figure 10 is a partial longitudinal section of 

a valve mechanism. 
Figure 11 is a transverse sectional view thereof 

taken along the line f-f of Figure 10. 
Figure 12 is also a transverse sectional view 

thereof taken along the line 2-2 of Figure 10. 
Figure 13 is a partial transverse Section of a 

means for driving an accumulating platform, and 
is related to the section line 3-3 of Figure 1. 

Figure 14 is a transverse sectional view of the 
same apparatus taken along the section line 
4-3 of Figure 13. 
Figure 15 is a partial perspective view showing 

one mode of engagement of the straps with an 
end column. On a platform. 

Figure 16 is a top plan view of a loaded plat 
form. - 

Figure 17 is a lateral elevational view thereof. 
Figure 18 is a horizontal sectional view of the 

cushioned guide means provided for the rack rod 
of the pusher shoe. 

Figure 19 is a plan view, with parts broken 
away, of modified means for driving an accumu 
lating platform. 

Figure 20 is a side view, partly in section, taken 
along the line 20-20 of Figure 19. 
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disc for moving the sheets, the shaft being shown 
in Section. 

Figure 21 is a transverse section taken along 
the line 2 f-2 of Figure 19, means for support 
ing the drive screw for the accumulating plat 
fOrnn. 

Figure 22 is a perspective view of the means 
by which the accumulating platform is driven 
by the screws. 

Figure 23 is a plan view of modified means for 
guiding sheets onto the accumulating platform. 

Figure 24 is an enlarged plan view of the lead 
ing edge of the modified guide means. 

Figure 25 is a front elevation of the structure 
shown in Figure24. 

Figure 26 is a transverse section taken. On the 
line 26-28 of Figure 23. 
Figure 27 is a plan view of an accumulating 

platform loaded with sheets according to our in 
vention. 
Figure 28 is a side view of a portion of our appa 

ratus showing the use of substantially vertical 
guide members for directing sheets from the di 
rection changing means to the accumulating plat 
fOrm. 

Figure 29 is a plan view, partly in section, of 
modified means for guiding sheets onto the ac 
Cumulating platform. 

Figure 30 is an enlarged view showing a modi 
fication or addition to the device 26 of Figure 1. 

Figure 31 is a side view of the device of Figure 
30 as seen from the right in that figure. 

Briefly, in the practice of our invention we 
accumulate printed sheets at the end of a press 
or other treatment apparatus in such a way that 
the surfaces of the sheets are either kept Sub 
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Stantially separated one from another without 
the provision of physical spacers therebetween 
Or are allowed to touch without Smearing motion 
and Without Such pressure as would cause off 
Setting. By printed sheet we mean one printed 
or Coated as With ink, warnish, lacquer or any 
other Substance which easily rubs, smears, mars, 
Offsets and so forth in its undried condition on 
the paper or board surface. This, we have found, 
can be accomplished by changing the direction 
of movement of the sheets, and by accumulating 
thern upon a platform or other suitable base in 
an On-edge or vertical position. "The SheetS are 
rigidified against collapse by maintaining in then 
an arcuate culvature by the engagement of their 
Side edges With certain supports hereinafter to be 
described. These Supports also maintain the 
position of the sheets frictionally, so that their 
Surfaces do not contact one another under con 
ditions of accumulative pressure. The platform 
or other accumulator nay be moved during the 
accumulating operation, and when it is full, means 
are provided to maintain the position of the sheets 
during transportation and further handling, or 
until the ink or other Substance on the Surface 
of the sheets has sufficiently dried. 

Referring to Figure , We have indicated at 
the frame of the end of a printing press which 
may be of any Suitable variety, such as a fiat bed 
cylinder press or a rotary cylinder press, and 
capable of printing one or more colors. A Super 
structure 5 and supports 6 and 7 maintain rails 
8 (one on each side of the press) at an upper 
delivery level. The press may be equipped with 
a conventional delivery conveyor 9 at this upper 
level and suitably driven from the press mecha 
nism, as well as a sheet delivery mechanism com 
prising pivoted and mechanically actuated arras 
20, links 2 and a carriage 22, riding on the rails 
8, and provided with means 23 for engaging the 
ends of printed sheets 24 and carrying them to 
the end of the delivery level. 

Hitherto in press assemblies of this type, the 
sheets 24 have been delivered to a series of Sticks 
or movable Supports 25 which, after they have 
received a sheet, move out of the Way and permit 
the descent of the sheet onto a receiving platform 
located therebelow. In Some press Structures 
means for raising and lowering the receiving 
platform have been provided to minimize the 
distance of descent of the sheet. 

In the practice of our invention, and in the 
application of our mechanism to a printing press 
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of this type, we eliminate the mechanism hitherto 
provided for raising and lowering the platform, 
and we fix the supports 25 in position or provide 
other permanent supports for the sheets, our pur 
pose being to deliver these sheets off the end of 
the delivery level hereinabove described. 
At the end of the delivery level we provide a 

vacuum rol or its equivalent in a number Of 
vacuum discs mounted upon a shaft (one of which 
discs is indicated at 26 in Figure 1) which will 
engage leading portions of the moving printed 
sheets 24, change their direction of motion, and 
deliver them downwardly in a vertical path. It 
Will be understood that the sheets 24 cone off 
the press with their printed sides uppermost, SO 
that the vacuum discs do not engage that Side 
of the sheets which has received fresh ink in the 
printing operation. At the end of the upper 
delivery level of the press we may if desired pro 
vide adjustable roller guide means indicated at 
2 for assisting the leading edge of the sheets to 
conform to the vacuum roll or vacuum discS, 
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4. 
It will also be understood that in connection with 
the carriage 22 the conventional means will be 
provided to release the sheet engaging devices 23 
So as to free the sheets When they are engaged 
by the vacuun discs. At each side of the vertical 
path of travel of the sheets we may provide ver 
tical side guide elements of U-shape indicated at 
28 and 29. These may be adjustably mounted 
on brackets 3 and 3 on rods or shafts 32 ex 
tending across between the side frames of the 
delivery end of the device. This construction 
enables the guides 23 and 29 to be moved to 
accoliannodate different widths of the printed 
sheets 24, the sheet as engaged by the guides 
being in fiat vertical condition as most clearly 

WIoviiag down the side 
guides, when it is released by the vacuum disc 
or cylinder 25, the sheet comes to rest with its 
iower end upon a platform 33. It is also within 
the scope of our invention to use conventional 
edge gripping means rather than the vacuum 
cylinders 28 above described. 

Equivalent mechanisms for taking over the 
movement of the sheets and changing the direc 
tion of their movement from a horizontal to a 
vertical direction may be employed, such for ex 
ample as grippers moving on chains or disCS, as 
will be evident. 
As shown in Figure 28, instead of the U-shaped 

side guides 28 and 29 we may use a Series of Strips 
28 tilted slightly towards the direction changing 
means employed. As a sheet is dischalged from 
the direction changing means its leading edge 
will be thrust slightly forward thus causing it 
to lean against and be supported substantially in 
a vertical position by the strips 20. 

'ithe sheet as so positioned lies in front of a 
pusher or shoe member 34 occupying the position 
shown in dotted lines in Figure 3. This shoe may 
comprise a single member as shown or a plurality 
of vertical strips fastened together, one of which 
may be seen in Figure 28 at 34a. When the sheet 
has come to rest with its lower edge upon the plat 
form 33 this shoe is actuated to move forwardly 
to the position shown in the solid lines. This ac 
tion moves the sheet out of engagement with the 
guides 28 and 29 or strips 20 and, as illustrated 
in Figures 3 and 4, into engagement with one or 
more belt members on each side, indicated at 35 
and 36. Adjacent the guides, these belts lie in 
slanting positions 35a, and 36a; but the effective 
straight and parallel portion of these belts has a 
spacing between the guides 28 and 29. As a cont 
sequence as the printed sheet is pushed forward 
from the dotted line position 24 in Figure 3 to 
the solid line position 24a in the same figure, the 
sheet is bent arcuately in a horizontal direction 
as will be clear. It is thereby stiffened and 
prevented from collapsing by bending or folding 
on horizontal lines; and it is thereafter fric 
tionally engaged and held at its side edges by 
the belts 35 and 36. 
An alternative arrangement for use in guiding 

the sheets onto an accumulator platform is shown 
in Figures 23 to 27. Instead of the guide belts 
35 and 35 we use rigid member 53 and f 54. As 
seen in Figure 26 we provide three of these men 
bers at each side of the platform but the number 
used does not constitute a limitation of Our 
invention. Each of the guide members 54 is 
fixed to a pair of vertically disposed brace nem 
bers 55. Each of the brace members 55 is 
fixed to the ends of a pair of rods 55. These 
rods are slidably mounted in camps 57 which 
are adjustably mounted on posts 58 which are 
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fixed to the floor at four points, about the ma 
chine as best seen in Figures 23, and 26. It is to 
be understood that the members 53 are simi 
larly arranged. 

Fixed to the receiving ends of the members 
53 and 54 are a pair of arcuate pieces 59 and 
60. Each of the arcuate pieces 59 and 69 

is provided with a horizontally mounted, freely 
rotatable spur gear or the like 6 and 62. The 
detail of this arrangement is best seen in Figures 
24 and 25. The spur gears 6 and 62 aid in the 
receiving of sheets from the pusher 34 and in 
starting them between the members 53 and 
154? 
As in the case in which belts 35 and 36 are uti 

lized, the members 53 and 54 are spaced apart a 
distance less than the width of the printed sheets 
and less than the spacing between the guides 28 
and 29. In this manner the sheets are made to 
assume an arcuate shape and thereby stiffened 
and held in frictional engagement between the 
members 53 and 54 as is the case when the belts 
35 and 36 are used. 

It will be seen that the pusher shoe 34 con 
tacts the rear face of the sheet 24, i. e. the face 
which does not bear a fresh coating of ink. When 
a sheet has been positioned as at 24d, the shoe 34 
returns to the dotted line position prior to the 
delivery of another sheet, as will be more fully 
described hereinafter. It is a feature of our in 
vention that the platform 33 is moved forwardly 
a certain distance after the delivery of each sheet 
(or continuously) so that the sheets accumulate 
between the belts 35 and 36, these belts being 
drawn out from reels as the platform moves. In 
that modification of our invention last described 
these sheets will, of course, accumulate between 
the members 53 and 54. In either of these 
ways, the sheets accumulate in proper relation 
ship upon the platform without any marring of 
the freshly printed surfaces of the sheets. 
In Figure 29.we have disclosed yet another ar 

rangement for guiding the sheets 24 onto an ac 
cumulator platform. In this arrangement the 
rigid guide members 53 and 54 may comprise 
threaded pipes 248 and 219 so that as the sheets 
are pushed there between they are positively 
maintained in position by the threaded portions 
of such pipe. In this latter modification the pipes 
28 and 29 are extended without the guides f 59 
and 69 (or the rails (53, 54) to a position much 
closer to the members 28 and 29-or the members 
207 as the case may be. (In Figure 29 we have 
indicated the presence of the members 28-29 as 
well as the members 267 simply to illustrate their 
relative position with respect to the pipes 28 
219. In practice we would ordinarily use 
either one or the other of Such guides for the 
Substantially vertical movement of the sheets 
24.) 
In place of the members 59 and i 60 of Figur 

23 we utilize air jets 220 and 22 (Figure 29). 
These jets perform the same function as the 
members t 59-6). The jets. 22 are located 
above the pipes 28-29 and are directed down 
Wardly. The jets 228 are located in the ends of 
these pipes. These jets 22 and 22, thus com 
bine to prevent the printed surfaces of the sheets 
24 from Striking the ends of the pipe guides 
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218-29 as the pusher 34 or 34a pushes such 
sheets from the guide members 28, 29 or 207 as 
the case may be. 
The device 26 may be in the form of a vacuum 

cylinder, but is most conveniently arranged as a 
plurality of vacuum discs rigidly affixed to , a 
rotating shaft 37. The purpose of the device is 

6 
to engage the sheets on their under sides by the 
vacuum as they are delivered at the upper de 
livery level horizontally, and change their mode 
of motion to a vertical one with their edges en 
gaged by the side guides 28 and 29. As a conse 
quence, to accomplish this, the device 26 must 
engage the leading end of the sheets 24 and deflect 
it downwardly into the guides 28 and 29, but must 
release the leading end of the sheet when this 
has been accomplished, while retaining driving 
relationship with other portions of the sheet until 
all parts of it have been introduced into the side 
guides. Hence automatic means must be pro 
vided both to effect and to release the vacuum 
engagement of the cylinder or disc. With the sheets 
depending upon the rotative position of the cyl 
inder or discs. Referring to Figure 2, the vacu 
um discs 26, 26a, 26b etc. are mounted upon a 
shaft 37 which is journaled in bearings 38 and 
39 in the Side frame members . Of the end 
extension of the press. The shaft may befitted 
with a sprocket 40 connected by a chain 4 to a 
lower sprocket 42 on a stub shaft 43. Timed 
rotary motion will thus be imparted to the shaft 
37 through motion transmitting means herein 
after described, from the main drive of the press. 
Near one end of the shaft 37 we provide a valve 

mechanism for the control of the vacuum. This 
mechanism is indicated generally at 44 in Figure 
2, and is detailed in Figures 10, 11 and 12. A cup 
shaped member 45 having a central hub is non 
rotatively affixed to the bearing 38 as by a set 
Screw 46. A. Vacuum chest 4 is constructed 
against the rear face of the member 45 from Suit 
able metal parts welded or otherwise fastened 
together. This vacuum chest may occupy some 
what more than a quadrant, and will be connected 
to a vacuum mechanism (not shown) by a conduit 
or tube 68. The wall of the member 45 is pro 
vided with arcuate slot 49 communicating with 
the vacuum distribution chest 47; and its inside 
face is also provided with a similarly slotted slip 
ring 50 held in place by screws 5 or otherwise. 
A cooperating flange member 52, having a hub, 

is non-rotatively affixed to the shaft 37, as by a 
set screw 53. The member 52 preferably con 
forms closely at its periphery to the edge of the 
member 45 to keep dust from the valve mecha 
nism inside. This valve mechanism comprises the 
slip ring 5 with its slot 49, already described, and 
another slip ring 54 which will slide over the 
surface of the first ring as the member. 52 ro 
tates with respect to the member 45. The second 
slip ring 54 is mounted upon the flange member 
52 by means of studs 55; and coiled springs 56 
serve to press the slip rings together. . . . 

... As best shown in Figure 12, the slip ring 54 is 
provided with a series of ports 57. During the 
relative rotation of the members 45 and 52, it 
will be clear that these ports. Will conne Opposite 
the slot 49 in the slip ring 52, thus providing a 
valving action in which the several ports 5 are 
connected with the vacuum chest 37 in those an 
gular positions of the shaft 3 in which the ports 
coincide with the slot 49. The ports will be 
connected with ports 58 suitably arranged in the 
peripheries of the vacuum discs 26, 2$a, etc. so 
as to cause the discs to engage and release the 
sheets 24, as described above. Any Suitable tubing 
may be employed for these connections. The 
shaft 37 may be provided with a central bore 59 
to which one of the ports 5T is connected by a 
tube 60, as in Figures 8 and 10. In that event 
One of the ports 58 of each of the vacuum discs 
will be connected to the bore of the shaft by...a 
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tube indicated in Figures 1, 2, 8 and 9 at 6. Oth 
ers of the ports 57 in the second slip ring will be 
connected to longitudinal conduits 62 paralleling 
the shaft 37 and connected to others of the ports 
58 in the vacuum discs 26 by tubing 63. The Op 
eration of this mechanism, as will readily be un 
derstood, is to produce vacuum engagement ber 
tween portions of the sheet 24 and the vacuum 
discs 26, 26a, etc. at the several portS 58, to cause 
the rotating discs to move the sheets 24 from a 
horizontal path to a vertical path, delivering 
them into the side guides 28 and 29, and releas 
ing the vacuum engagement selectively as the 
several portions of the sheets are delivered into 
the Side guides. 
The several vacuum connections may be valved 

individually as 64 so that the vacuum discs 26, 
26a etc. may be rendered selectively inactive for 
the purpose of adjusting the mechanism to sheets 
24 of different widths. 

In connection with the above described device 
we may also provide, as is illustrated in Figures 
30 and 31, means to positively insure that the 
vacuum discs will properly grasp the printed 
sheet. Compressed air is forced into the conduit 
208 by any suitable means. Fixed to the shaft 
37 is a cam plate 209. Slidably mounted on the 
shaft 3 is another can plate 20. Plate 209 is 
provided with an arcuate slot 2 it and plate 2:0 
with a projection nicely fitting this slot and 
having a nut 22 by means of which the plates 
209 and 20 may be secured together. Thus We 
are able to adjust this cam to various positions 
by loosening the nut 22 and sliding the plate 
20. 
A suitable air valve 23 is provided with a 

spring maintained plunger 24, said plunger being 
adapted to be operated by the can 209-20. A 
header element 2.5 is also provided. From this 
header a series of air jets or nozzles 26 depend, 
each being positioned above one of the discs 26, 
26a etc. Each of the nozzles 2 i 6 is valved individ 
ually as at 27 so that these nozzles may be rem 
dered selectively inactive for the purpose of ad 
justing the mechanism to sheets 24 of differing 
Width S. 
Thus we have provided means to insure the 

proper functioning of the discs 26, 26a. etc. for as 
each of the vacuum cups comes into play the 
sheet 24 is forced into contact thereWith by means 
of the air jets 26. When the plunger 24 is de 
pressed by the cam. 209-2 (0 the valve 23 is 
closed and the air cut Off. 
As above stated conventional edge gripping 

mechanism may be employed in place of the vac 
uum arrangement we have shown, and in its 
broadest aspects our invention is intended to in 
clude such a structure. ?? 
As most clearly shown in Figure 1, the stub 

shaft 43 bears a sprocket 65 which is connected 
by a chain 66 to a sprocket 67 on a stub shaft 68. 
This stub shaft is journaled in any Suitable Way, 
as in a bracket 69 on the floor. The stub shaft 
68 bears a sprocket 70 (Figure 13) Which is con 
nected by a chain 7 to a sprocket 72 on a stub 
shaft 73 journaled on the frame of the press. 
This stub shaft also bears a Sprocket 74 which is 
connected by a chain to the main drive of the 
press by a suitable set of gears (not shown). 
The pusher shoe 34 is mounted upon a rack rod 

T6 which is engaged in a slide 77, as most clearly 
shown in Figures 1 and 3. One end of this slide 
is mounted upon the upper rod 32, and the other 
is mounted upon a rod 78 extending across be 
tween the frame members . As shown in Fig 
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8 
ures 1, 4 and 5, a gear wheel 9 has teeth mesh 
ing with the teeth of the rack bar 76. This gear 
wheel is mounted upon a shaft 89 journaled in 
brackets 8 on the side frame members f. The 
shaft 80 adjacent one of its ends bears a pinion 
82 which is engaged by the teeth of a gear Seg 
ment 83. The gear segment is fixed to a stub 
shaft 84 journaled in a bracket 85 on an end 
frame member of the machine. In Figure 2 it 
will be clearly seen that the shaft 3 bears a cam 
member 86 having a cam track 87. A lever 88 
is fixed to the stub shaft 84 (Figure 1) and has a 
cam follower engaged in the cam track 8. AS 
the shaft, 37 revolves, the gear segment 83 will 
be rocked by this mechanism, and in turn will 
produce the timed movement of the pusher shoe 
3 which has been described above, and which 
results in pushing the sheets 2ia from the side 
guides 28 and 29 and engaging them in arcuate 
configuration between the belts 35 and 36. 

It is to be understood that other suitable means, 
Such as an air cylinder for example, may be pro 
vided to actuate the Sheet pusher 34. 

In connection with the rack rod mechanism 
We have provided for effecting movement of the 
Sheet pusher as above described, we have also 
pro Wided additional means to in Suure accurate 
movement of the pusher 34. As best seen in Fig 
ures i, 4 and 18 this means comprises a double 
dash pot arrangement indicated generally at 63. 
The double dash pot comprises a cylinder 64 
provided with a longitudinal slot 65 in One side 
thereof. This cylinder is mounted on the ma 
chine by means of a bracket 68 fixed to a pair 
of angle members 66 and : 67 fixed to the mem 
bers f. The bracket, 68 is provided with a leg 
69 depending from one of its ends and supported 

by the angle member 6. The other end of the 
Support 68 is suitably fixed to the angle member 
(66. The cylinder 64 of the double dash pot 
63 is fixed to the support 68 by suitable bolts 
or the like. 

Referring now to Figure 18 it is seen that the 
cylinder 64 is provided--at each of its ends 
with caps 70 having a regulator valve 7 and 
air release valve 2 mounted therein, Mounted 
for sliding movement within the cylinder 64 is 
a piston rod 73 having cup shaped piston mem 
bers 74 fixed to each of its ends. Suitably se 
cured centrally of the shaft between the two 
members 74 is a rod 75. This rod 75 may be 
So Secured by means of a sleeve 6 provided with 
a hub 76a and fixed to the piston rod 73 by 
means of nuts 77, the rod 73 being threaded for 
this purpose. The rod 5 extends out through 
the slot 65 within which it just nicely fits. At 
its outer end the rod 5 is threaded so that it 
may be Securely fixed in a threaded hole in the 
rack rod 76 and locked by means of a nut 78. 
As Will be apparent from an examination of 

Figure 18 the double dash pot operates as follows: 
As the pusher 34 moves forwardly, the piston rod 
f3 does likewise. During the first part of such 

movement air within the right hand portion of 
the cylinder escapes through the slot 65. When 
the member 4 has passed the end of this slot, 
however, the air in this end of the cylinder will 
begin to compreSS, thus cushioning the move 
ment of the piston rod 3 and rack rod 6. The 
amount of cushioning obtained may be regulated 
by means of the valve lif. When the pusher 34 
is returned to starting position air is admitted to 
that portion of the cylinder just described 
through the conventional air inlet valve 2. In 
similar manner a cushioning effect is also ob 
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tained at the return position of the pusher 34, 
rack rod 76 and piston rod 73. This arrange 
ment provides positive control and guidance of 
the rack rod 78 during the actuation of the 
pusher 34. 
For that modification of our invention. Wherein 

We provide for the use of guide belts 35 and 35 
We mount, on each of the vertical end frame 
members , a vertical shaft or rod 89 in brackets 
90 and 9. This is detailed in Figure 4. Reels 
indicated in this figure at 92 and 93 are provided 
for each of the belts in the sets 35 or 36. As 
many belts in each set may be provided as de 
sired. We have illustrated two. The reels 92 and 
93 are either journaled on the vertical rods 89 
or on collars 94 and 95 fixed to these rods adjust 
ably by set screws. The belts may thus be shafted 
vertically to accommodate different lengths of the 
sheetS 24. The reels 92 and 93 have torsion 
Springs indicated at 96 and 9. One of the ends 
of each of these springs is affixed to one of the 
reels 92 or 93, while the other ends of the springs 
are fixed to collars 98 or 99. These collars have 
set screws whereby they may be held on the rods 
89; and they are preferably also provided with 
hand wheels 00 and 0 whereby their positions 
may be adjusted to control the tension on the 
belts. It Will be understood that the springs. 96 
and 97 urge the reels 92 and 93 rotatively in di 
rections to take up the belts 35 and 36 and hence 
tension the belts. 
On the platform 33 we provide forward posts 

02 and 0.3. These are engageable in sockets on 
the end member of the platform; and we provide 
Several such sockets (4, 5 so that the positions 
of the posts may be adjusted for sheets of differ 
ent widths. The posts are provided with means 
Whereby the belts may be engaged with them. As 
shown in Figure 15, one way of doing this is to 
provide adjustable spool-like elements 06 
mounted on the posts, and provided with hooks 
07 for engagement with loops or eyes fo8 on the 

ends Of the belts 35 or 35. The radial thickness 
Of the Spool-like elements 6 fixes the forward 
end of the planes of the belts somewhat away 
from the surfaces of the posts, for a purpose 
Which will be set forth hereinafter. 
To fix the inner ends of the planes of the belts, 

Which also must be done in an adjustable man 
ne, We provide ears 9 and on the collars 
94 and 95. Rod members and 2 (Figure 3) 
are engaged in the perforations in these ears, 
and may be held by set screws 3 and 4 (Fig 
ure 4). 

these heads have vertically extending stub shafts 
6. For each head we provide a rocker arm iT 

having a hub 8 surrounding the stub shaft i? 6, 
and provided with a set screw 9 whereby its 
position thereon may be fixed. Adjacent each end 
of the rocker arm T, we provide upwardly ex 
tending stub shafts 20 and 2 i, and on these 
We rotatively mount spool or sheave elements 22 
and 23. As will be most clearly understood from 
Figure 3, a belt 36 passes from the reel 92 over 
the sheaves 22 and 23 before passing forwardly 
to engage the Spool element 06 on the post 02. 

The rod members and 2 carry. 
heads indicated in Figures 6 and 7 at 5; and 5 

O 
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The sheave elements 22 and 23 change the path . 
of the belt, and establish the slanting portion 36a 
which, coacting with the pusher 34, first estab 
lishes the arcuate condition of the sheets 24a, as 
they are thrust forwardly. 
AS has already been explained, the platform 33. 

moves forwardly as the sheets 24a accumulate on 
it, and as this occurs, the belts 35 and 36 pay out. 5 

10 
from the reels 92 and 93 but remain in tensioned 
condition by reason of the springs 96 and 97, so 
that the belts 35 and 36 maintain the positions 
of the accumulating sheets by frictional engage 
ment With their edges. 
The platform element 33, with the exception 

of the Socket members i and 5 at one end, 
and Corresponding Socket members 24 and 25 
at the other, can be the ordinary or conventional 
platform member used for accumulating printed 
sheets flatwise at the end of a press, as has hither 
to been done. It will be equipped with the usual 
legs 33d which hold it above the fioor and permit 
it to be engaged and moved by the conventional 
elevator-equipped trucks. In that modification 
of Our invention wherein we dispense with the 
belts 35 and 36 the general arrangement of the 
platform element 33 does not change materially. 
The posts O2 will differ only in that the spool 
and hook arrangements U6 and O will be 
Omitted. The manner of retention of the sheets 
On the platform in each modification will be de 
Scribed in detail hereinafter. 
We shall now describe suitable mechanisms for 

moving the platform as the sheets 24a accumu 
late thereon. Figures 1, 13 and 14 show one form 
of Such mechanism. 
In a Suitably shaped recess 26 in the floor 27 

We provide a conveyor for each pair of the legs 
33a of the platform 33. The length of the effec 
tive portions of these conveyors will be such that 
the platform may be located initially under the 
delivery end of the press and then moved for 
Wardly as the sheets accumulate on it at least 
Substantially its own length and preferably one 
and a half or two times its length, as will be 
readily understood. In their most convenient 
form, the conveyors are belt members i28, sup 
ported throughout their working flights by closely 
Spaced rollers f29. The belts have forward 
Sheaves 30, and rear driving sheaves 3, to 
gether With Supplementary sheaves 32 to keep 
the belts in contact with the driving drums 3 
and 3d, and Such intermediate supports for 
their return flights as may be required. These 
are rollers indicated at 33. 
A housing may be provided for the combined 

Conveyor mechanisms, and may be formed from 
Suitable pieces of plate metal welded together. 
The housing is indicated at 34. It will be under 
stood that the working flights of the conveyors 
are exposed upwardly. 
The driving drums 3 and 3 a may be 

mounted upon a shaft 35 which is journaled in 
depending ears or brackets 36, 36a, 36b etc. 
Welded to an upper plate of the housing 34. The 
Shaft 35 carries a worm gear 37 which meshes 
With a worn 38 on a shaft 39 journaled in 
brackets 40 and 4f on the bracket 36. 
The shaft 39 also carries a ratchet wheel 42 

affixed to it. A rocker arm 43 is rotatably 
mounted on the shaft, and carries a pawl engag 
ing the teeth of the ratchet wheel 42. The 
rocker arm 43 is connected by a link or pitman 
45 with a crank 46 on the stub shaft 68. It 

Will be seen therefore that the conveyors com 
prising the belts 28 are linked up mechanically 
With the drive of the press and with the mecha 
nism hereinabove described for accumulating the 
Sheets on the platforms. The mechanism is syn 
chronized, and as each sheet is delivered edge 
Wise to the platform, the platform is moved for 
Wardly a Sufficient distance to assure a desired 
Separation of the sheets as they accumulate. To 
this end the crank 46 is made adjustable so that 



2,687,301 
11 

the radius of rotation can be varied from zero 
up to a full Stroke which would impart approxi 
mately 90° of rotation to ratchet wheel í 42. By 
changing the radius of rotation of crank 5, the 
OScillating stroke of pitman 45 is varied, there 
fore varying the number of ratchet teeth engaged 
by the pawl. Thus the intermittent forward 
motion of the platform can be varied to meet any 
condition or requirement. 
In practice the platform 33 is placed in posi 

tion at the rear of the machine, even while the 
press is running and delivering sheets, to a plat 
form being loaded. When it is desired to change 
platforms, a motor 47 coupled to the shaft 39 
is used to run the mechanism forward, thus put 
ting the empty platform in position for loading 
and running the loaded platform forward out of 
loading position and into a location such that a 
truck can remove it. In this manner continuous 
operation of the press can be adequately handled. 
An alternative method of driving the platforns 

is shown in Figures 19 to 22. In this arrange 
ment the legs of the platforms rest directly on 
a series of rollers 79 suitably mounted in the 
floor. Also set in the floor between the two rows 
of rollers 19 are a pair of screws 88. A cover 
ing 8 l is provided for the greater part of the 
Openings in which these screws are located, there 
being, however, a rectangular opening 82 left at 
the rear end of each. Screw. For each screw there 
is provided a threaded half-sleeve 83 to be driven 
thereby, each of said sleeves having a lug i84 
projecting centrally from its outer portion, said 
lugs having a narrow stem portion 85. A bar 
86 extends across said lugs being fixed thereto 
by means of bolts or the like 8. The opening 
82 is just large enough to receive the sleeves 83 
and the lug 84 carried by the sleeve just nicely 
fits a slot 88 provided in the covering 8. When 
the screws are driven in a manner shortly to be 
described, the half-sleeves 83 are moved forward 
and with them the bar 85 which rests against 
the legs of a platform positioned on the rollers 
79, thus moving the platform. 
As best seen in Figures 19 and 20, each of the 

screws 80 is supported at its rear end by a bracket 
89 and bearing 93 in which it is journaled. As 
Seen in Figure 2 the ScreWS 80 are supported 
at their other ends by rollers 9 mounted in a 
suitable bracket f 9 fixed in position on the mech 
anism by bolts 92. 
Pinned at 94 to each of the Screws 83 is a 

ratchet wheel 95 having a hlub i 6. On a sleeve 
97 freely rotatable with respect to the screws 
80, there is fixed a rocker arm 98, Centrally 
pinned to each of the arms 98 is a ratchet pawl 
99 engaging the teeth of the ratchet wheel 95. 
A tie rod 200 is pinned to the ends of both the 
rocker arms 98 So that movernent of One Such 
arm will cause a corresponding movement of the 
other. To One of these arms, as seen in Figure 
19, there is also pinned the link or pitman 45 
previously described and shown in Figure 13. It 
Will be seen therefore that the conveying Screws 
80 are linked up mechanically with the recha 
nism hereinabove described for accumulating 
sheets on the platforms. The mechanism is syn 
chronized, and as each sheet is delivered edge 
Wise to the platform, the platform is moved for 
wardly a sufficient distance to assure a desired 
relationship of the sheets as they accumulate. 
As also seen in Figure 19, a gear 2 is mounted 

on One of the Screws 80. This gear is driven 
by the motor f47 which is provided with a gear 
202 for that purpose. A sprocket 203 is pinned 
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12 
to each screw and these sprockets may be joined 
by a chain or the like. Thus when the notor f4? 
is actuated both of the Screws 80 are simultane 
ously driven thereby for the purpose of running 
the mechanism forward in order to position and 
move the platforms as previously described. 
We have herein above described how the sheets 

24a accumulate upon the platform as it is moved 
forwardly. The sheets are maintained in the 
arcuate formation, whereby they are Stiffened, 
through the action of the tensioned belts 35 and 
36 or the rigid members 53 and 54 as the case 
may be. When a full complement of sheets has 
accumulated upon a platform, We locate other 
posts 49 and 50 in the Sockets 24 and 25 at 
the rear end of the platform, as will be seen in 
Figures 16 and 17. We then engage rods 5 and 
52, which may be of metal or wood, with the 

side edges of the accumulated sheets, resting 
these rods in hook members 48 provided on the 
several posts (see Figure 15). The sheets are now 
retained in position by the rods 3f and 52, and 
it becomes possible, in one modification of our 
invention, to disengage the several belts 35 and 
36 from the spool elements í 06. The belts there 
upon are taken up by the reels 92 and 93. The 
platform may be engaged by the elevator of a 
suitable truck and carried away from the preSS 
to a suitable position of storage, where the ink 
can be allowed thoroughly to dry while the Sheets 
remain in positions out of destructive contact 
with one another. A fresh platform may be de 
livered to the conveyor belts 28 as hereinbefore 
described. The belts 35 and 36 are then engaged 
with the spool elements 96 on posts 92 and 103 
inserted in the sockets on the leading end of the 
fresh platform, and the operation is repeated. 
We have hereinabove described how the operating 
instrumentalities may be adjusted for sheets of 
varying dinnensions. 
In that modification of our invention wherein 

we use the rigid members 53 and 54 fixed to 
rods 56 adjustably mounted on posts 58 at the 
Sides of the machine, the procedure is Solmewhat 
different. One of the posts 53, see Figures 23 
and 26, is so arranged that after the retaining 
rods 5 and 52 have been inserted the members 
f54 may be swung to one side so that a truck may 
approach a loaded platform from the side, thus 
effecting a saving in Space. In order to effect 
this, the post 58 above referred to is made in two 
Sections, one such Section being bolted to the floor 
as at 294. Nicely fitting the two sections of the 
post is a sleeve 205 pinned to the upper section 
as at 20 G. When it is desired to Swing the mem 
bers f 54 to one side, the pin 26 is pulled out, 
the sleeve 205 dropped and the upper section of 
the post swung to the position shown in dotted 
lines in Figure 23. It is to be understood that 
there may be other ways of accomplishing this 
result without departing from the Spirit of our 
invention. For example, the posts 58 night he 
positioned in sockets from which they could be 
unscrewed in order to permit the bars 34 to be 
swung aside. 

In the modification incorporating the use of 
belts 35 and 36 the retaining rods 5 and 52 
may easily be fixed to the posts 22, 93, 49 and 
50 by reason of the fact that the pulleys OS 

project farther out from the posts than do the 
hooks 48. In that modification wherein the rigid 
members 53 and 54 are used, this same ease 
of insertion is obtained by reason of the fact that 
the members 53 and 54 are made large enough 
in cross-section, see Figure 26, to enable the rods 

s 
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5f and 52 to pass freely between the sheets 24 
and braces 55. 
- While we have disclosed our invention in con 
nection. With a printing press, it will be clear that 
its utility is not confined thereto, and that it may 
be employed in connection With any mechanism 
Wherein sheets are formed Or have their Surfaces 
treated, and wherein it is desired to maintain the 
sheets in Separated condition Sufficient to protect 
their surfaces and yet at the same time accumu 10 
late them in large groups suitable for transpor 
tation and storage. After the sheet surfaces have 
dried, the horizontal pile may readily be con 
verted to a vertical pile for subsequent operations 
if desired. 

Modifications may be made in our invention 
Without departing from the spirit of it. Having 
thus described our invention in an exemplary 
embodiment, what we claim as new and desire to 
secure by Letters Patent is: 

1. A process of accumulating sheets Out of 
accumulating pressure contact with each other 
Which comprises feeding said sheets flatWise Ver 
tically until their lower edges rest upon a plat 
form, said sheets being supported by Substantially 
vertically extending guide members, and pushing 
said sheets horizontally from said guide members 
and between retaining members contacting the 
side edges of said sheets and spaced apart less 
than the width of said sheets whereby to impart 
a curvature to said sheets, and for each sheet so 
fed moving said platform forwardly a distance 
at least equal to the thickness of a sheet, and 
moving said sheet edge contacting means for 
Wardly a like amount. 

2. A process of accumulating printed Sheets 
Without offset, which comprises feeding Said 
sheets flatwise horizontally in spaced relation 
ship, changing the motion of said sheets to a ver 
tical downward direction, and feeding said sheets 
in said direction adjacent substantially vertical 
guides until their lower ends contact a platform, 
then horizontally pushing said sheets from Said 
guides and between edge retaining members 
spaced apart horizontally less than the width of 
said sheets, and concurrently with the feeding of 
Said sheets moving said platform and said edge 
contacting means forwardly for each sheet a dis 
tance at least equal to the thickness thereof, so 
that Said sheets are accumulated on said platform 
Out of destructive surface contact with each other. 

3. In apparatus for the purpose described, 
means for feeding sheets flatwise individually 
downwardly to bring their lower ends into con 
tact with a support, substantially vertical guides 
for engaging the sheets as so fed, a pusher for 
pushing the sheets laterally from said guides, an 
elongated element located to receive said sheets 
between them and to contact the side edges of 
Said sheets when said sheets are pushed from said 
guides, Said elements being spaced from each 
other less than the Width of said sheets whereby 
Said pusher causes said sheets to assume an arcu 
ate configuration whereby they are stiffened, and 
means for moving said support forwardly in the 
direction in which said sheets are pushed by a 
distance for each sheet at least equal to the thick 
ness thereof whereby said sheets are successively 
arranged between and held by said elements out 
of destructive surface contact with each other, 
Said elements comprising belts engaging at their 
ends posts on said Support and said belts being 
provided With reels, maintaining tension on said 
belts and paying said belts out when said support 
YOYES, 
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4. The structure claimed in claim 3 including 

deflecting means for said belts located adjacent 
Said substantially vertical guides and Serving to 
dispose portions of said belts adjacent said guides 
Slantwise to the direction of motion of said sheets 
as produced by Said pusher whereby to provide 
a constricting throat to assist in the arcuate 
curvature of Said sheets. 

5. The structure claimed in claim 4 wherein 
Said feeding means comprise a rotary vacuum 
device for engaging said sheets when in a hori 
ZOntal position and moving them into said ver 
tical path of travel, Said vacuum device having 
a plurality of ports, and valve means for con 
trolling the engagement and release of said 
sheetS. 

6. The structure claimed in claim 5 Wherein 
Said vacuum device is mounted upon a driven 
shaft, wherein said pusher is slidably mounted for 
a path of travel beginning at, one side of said 
Substantially vertical guides and ending on the 
other, wherein said shaft bears a cam and where 
in a can follower engaging said cam is operative 
ly connected with said pusher to move it in timed 
relationship with the movements of said vacuum 
device. 

7. The structure claimed in claim 6 wherein 
said Support is a platform having legs and where 
in Said means for moving the support comprises 
a pair of conveyors upon which said legs rest, and 
means for moving Said conveyors in timed rela 
tionship to the movements of said vacuum device 
and pusher. 

8. The Structure claimed in claim 7 wherein 
said platform has sockets at each end, said posts 
being inserted in said sockets at the forward 
end of Said platform, wherein said belts are de 
tachably engaged with said posts, wherein other 
postS may be engaged in the sockets at the rear 
end of said platform, wherein said several posts 
have hooks, and wherein bar-like supports may 
be engaged with said posts by means of said 
hooks to Support the side edges of an accumula 
tion of sheets, whereupon said belts may be 
disengaged and said platform with the accumu 
lated sheets thereon may be removed from said 
conveyors. 

9. In combination with a printing press having 
a horizontal end delivery on which printed sheets 
are delivered with their printed face uppermost, 
rotary feeding means for engaging and feeding 
Said sheets flatwise individually into a vertical 
path of travel, Substantially vertical guides to 
engage said sheetS in said vertical path and to 
guide them therein until their lower ends come 
to rest upon a platform, a pusher mounted for 
horizontal reciprocation in a path of travel be 
ginning at one side of Said guides and ending at 
the other, said pusher acting to dislodge sheets 
from Said guides and move them in a horizontal 
direction, flexible members for engaging side 
edges of said sheets as so moved and spaced apart 
less than the width of said sheets so as to impart 
a Curvature to Said sheets as moved between 
them by the pusher and to retain said sheets by 
engagement With their side edges, said vertical 
guides being located away from the receiving 
ends of Said flexible members, and synchronized 
driving means for said sheet moving means and 
Said puSher, Spring reels for Said flexible elle 
ments, means for moving said platform and a 
drive for said last mentioned means Synchronized 
With movements of said moving and pushing 
eaS. 

10. In apparatus for the purpose described, 
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means for feeding sheets flatwise individually 
downwardly to bring their lower ends into con 
tact with a Support, Substantially vertical guides 
for engaging the sheets as so fed, a pusher for 
pushing the sheets laterally from said guides, 
rigid elongated elements located to receive said 
sheets between them and to contact the side edges 
of Said sheets, said vertical guides being located 
away from the receiving ends of said rigid ele 
ments, Said rigid elements being spaced from 
each other less than the width of said sheets 
whereby said pusher causes said sheets to assume 
an arcuate configuration whereby they are 
stiffened, and means for moving said support for 
Wardly in the direction in which said sheets are 
pushed by a distance for each sheet at least equal 
to the thickness thereof whereby said sheets are 
Successively arranged between and held by said 
rigid elements out of destructive Surface contact 
With each other, the said rigid elements located 
at One side of the apparatus being mounted for 
pivotal movement about a vertical axis. 

11. In apparatus for the purpose described, 
means for feeding sheets flatwise individually 
down Wardly to bring their lower ends into con 
tact with a support, Substantially vertical guides 
for engaging the sheets as so fed, a pusher for 
pushing the sheets laterally from said guides, 
rigid elongated elements located to receive said 
sheets between them and to contact the side 
edges of said sheets, said vertical guides being 
located away from the receiving ends of said 
rigid elements, said rigid elements being spaced 
from each other less than the width of said sheets 
Whereby Said pusher causes said sheets to assume 
an arcuate configuration whereby they are stif 
fened, and means for moving said support for 
Wardly in the direction in which said sheets are 
pushed by a distance for each sheet at least equal 
to the thickness thereof whereby said sheets are 
Successively arranged between and held by said 
rigid elements out of destructive surface contact 
With each other, the sheet receiving ends of said 
rigid elements being provided with outwardly 
extending airculate guide members. 

i2. The Structure of claim 1 in which at least 
One of Said arcuate guide members is provided 
with a rotatable toothed wheel to aid in receiv 
ing the sheets as they are pushed between said 
riigid elements. 

13. In apparatus for the purpose described, 
means for feeding sheets fiatwise individually 
down Wardly to bring their ends into contact with 
a Support, Substantially vertical guides for en 
gaging the sheets as so fed, a pusher for pushing 
the sheets laterally from said guides, and elon 
gated elements located to receive said sheets be 
tween then and to contact the side edges of said 
sheets when said sheets are pushed from said 
guides, said elements being spaced from each 
other less than the width of said sheets where 
by Said puhSer causes said sheets to assume an 
arcuate configuration whereby they are stiffened, 
and means for moving Said support forwardly 
in the direction in which said sheets are pushed 
by a distance for each sheet at least equal to 
the thickness thereof whereby said sheets are 
Scaessively arranged between and held by said 
elements out of destructive surface contact with 
each other, said support comprising a platform 
having legs and said means for moving the Sup 
port comprising a pair of roller conveyors upon 
which said legs rest and a pair of screws pro 
vided with nuts moved thereby, said nuts oper 
atively engaging Said legs, and means for turn 
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16 
ing said Screws and moving said nuts in timed 
relationship to the movement of said pusher. 

14. In apparatus for the purpose described, 
means for feeding sheets flatwise, individually 
downwardly to bring their lower ends into con 
tact with a Support, Substantially vertical guides 
for engaging the sheets as so fed, a pusher for 
pushing the sheets laterally from said guides, 
and elongated elements located to receive the 
Said sheets between them and to contact the side 
edges of Said sheets when said sheets are pushed 
from Said guides, Said elements being spaced from 
each other less than the width of said Shets 
whereby Said pusher causes Said sheets to assume 
an arcuate configuration whereby they are stiff 
ened, and means for moving said support for 
Wardly in the direction in which said sheets are 
pushed by a distance for each sheet at least equal 
to the thickness thereof whereby said sheets are 
Successively arranged between and held by said 
elements out of destructive surface contact with 
each other, and a double dash pot, a rack rod for 
Said pusher and an operative connection between 
Said rack rod and a piston member provided 
Within said dash pot. 

15. In apparatus for the purpose described, 
means for feeding sheets flatwise, individually 
downwardly to bring their lower ends into con 
tact with a Support, substantially vertical guides 
for engaging the sheets as so fed, a pusher for 
pushing the sheets laterally from said guides, 
and elongated elements located to receive said 
sheets between and to contact the side edges of 
said sheets when said sheets are pushed from 
Said guides, Said elements being Spaced from each 
other less than the width of said sheets where 
by Said pusher causes Said sheets to assume an 
arcuate configuration whereby they are stiff 
ened, and means for moving said support for 
Wardly in the direction in which said sheets are 
pushed by a distance for each sheet at least equal 
to the thickness thereof whereby said sheets are 
Successively arranged between and held by said 
elements out of destructive surface contact with 
each other, and air jets provided adjacent the 
receiving ends of Said eiongated elements whereby 
Said sheets are prevented from striking the ends 
of Said elongated elements. 

16. The apparatus of claim 5 in which air jets 
are provided above said rotary vacuum device 
to force said sheets into operative contact with 
Said ports. 
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