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[57] ABSTRACT 

A sheet pickup assembly has hold-down ?ngers asso 
ciated therewith which remain in a stationary condi 
tion to press lightly against a stack of sheet stock di 
rectly behind the vacuum suckers of the assembly dur 
ing attachment of the suckers to the top sheet in the 
stack and retraction of the suckers away from the 
stack. The simultaneous upward sucker retraction and 
stationary ?nger pressure forces the top sheet to ?ex, 
such that the next sheet therebelow is prevented from 
adhering to the top sheet for pickup therewith. 

5 Claims, 4 Drawing Figures 
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1 
SHEET FEEDER SUCKER AND HOLD DOWN 

ASSEMBLY 
This invention relates generally to equipment for 

handling sheet articles and, more particularly, to a 
vacuum~operated sheet pickup assembly for succes 
sively lifting the top sheet in a stack thereof from the 
stack and having hold-down structure associated there 
with which mechanically prevents the vacuum assem 
bly from picking up doubles. 
Many of the structural properties and principles of 

operation of the sheet pickup assembly hereinafter de 
scribed have been previously disclosed in prior U.S. 
Letters Patents Nos. 2,846,214 and 2,937,868 and, ac 
cordingly, such earlier patents are incororated herein 
by reference where needed for a full and complete un 
derstanding of the present invention. 
As shown in the above patents, a vacuum pickup as 

sembly is employed at each assembly station of a collat 
ing machine to successively lift the top sheet from a 
stack of sheet stock therebelow and successively place 
the sheets upon a series of trays moving continuously 
along the assembly line above the stack, whereby a 
package of sheets is progressively assembled as the 
trays advance past the stations. It has been found that 
static electricity tends to make the sheets adhere to one 
another and, especially where the sheet stock is thin 
and porous, that vacuum from the suckers of a pickup 
assembly tends to “bleed" through the top sheet in the 
stack, causing pickup of one or more of the next sheets 
in the stack. This introduces an extra, unwanted sheet 
to the assembled package which often consists of busi 
ness forms having pages of carbon sheets interspersed 
between the forms. 
Previous attempts at solving this problem have in 

cluded the use of continuous air blasts directed at the 
edges of the sheets in the stack along the plane of the 
sheets in an effort to “?oat” the top sheet and ?exible, 
vspring steel stripper fingers to engage and carry back 
any extra sheet that has been picked up with the top 
sheet. While these efforts have been helpful to some ex 
tent, they have not totally solved the problem to date. 
Moreover, because paper characteristics such as curl, 
thickness, and sheet size often change in a single pile 
‘of stock, constant minor adjustments had to be made 
‘in the air blasts and stripper ?ngers to obtain good sep 
aration. 
Accordingly, an important object of the present in 

vention is to solve this problem by providing stationary 
hold-down fingers immediately behind the retractable 
suckers of the pickup assembly which operate to press 
against the sheet stock as the suckers attach themselves 
to a marginal edge of the top sheet and retract, thereby 
forcing the top sheet to flex or bend along a line 
through the stationary ?ngers such that the next sheet 
in the stack is prevented from adhering to the top sheet 
and moving therewith. , 

Another important object of the instant invention is 
the provision of means for mounting the hold-down ?n 
gers on the pickup assembly in such a manner as to per 
mit adjustment of the ?ngers relative to the suckers to 
permit the feeding and pickup of sheets of various 
weights and thicknesses. 

- A further important object of the present invention 
is to provide simple, inexpensive hold-down structure 
as above set forth which may be readily incorporated 
into an existing pickup assembly without modification 
of the latter. 
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In the drawing: 
FIG. 1 is a fragmentary, perspective view of a collat 

ing machine having a vacuum pickup assembly which 
utilizes the hold-down ?ngers of the present invention 
in association therewith; " ' ‘ 

FIG. 2 is a fragmentary, top plan view of the‘pickup 
assembly of FIG. 1 with the left end‘of the vacuum 
manifold partially broken away to reveal the mounting 
bar for the hold-down ?ngers therebelow; 
FIG. 3 is a fragmentary, elevational view of the pick 

up assembly and hold-down structure in FIG. 2 with the 
left end of the assembly and structure'broken away and 
shown in cross section to reveal details of construction; 
and > 

FIG. 4 is an enlarged, fragmentary cross-sectional 
view of the assembly and structure taken along line 
4-4 of FIG. 3, the retracted position of the sucker 
being illustrated in phantom with the attached marginal 
edge of the top sheet similarly shown. 

Referring to the drawing, the pickup assembly 10 in 
cludes a rectangular, tubular vacuum manifold 12 
which spans the width of the collating machine directly 
above a marginal edge portion of vertical stack 14 of 
sheet stock. Mounted on the manifold 12 at spaced in 
tervals therealong are a number of sucker units 16, 
each comprising a generally U-shaped bracket 18 
looped over manifold 12, a vertical vacuum tube 20, a 
hose 22 at the upper end of tube 20 which couples the 
unit 16 with manifold 12, a hollow cylinder 24 slidably 
carried on the opposite end of tube 20, and a coil spring 
26 disposed about tube 20 between bracket 18 and the 
cylinder 24 to yieldably bias the latter to its extended, 
solid~line position of FIG. 4. Thus, as more completely 
described in detail in the earlier cited patents, the re 
tractable cylinder 24 of each sucker unit 16 remains in 
its extended position through the action of spring 26 
when .vacuum pressure is communicated to the lower 
most end of cylinder 24 until such time as material such 
as sheet paper comes into covering relationship with 
the lower end of cylinder 24, whereupon the latter im 
mediately attaches itself to the sheet causing the vac 
uum pressure to retract cylinder 24 against bracket 18. 
This retraction causes initial separation of a marginal 
portion of the top sheet in the stack from the next sheet 
therebelow, whereupon raising of the entire assembly 
10 through mechanism not shown causes the attached 
sheet to be completely lifted from the stack in prepara 
tion for depositing of the lifted sheet upon the next tray 
28 moving into position beneath the raised sheet. 
Also carried by manifold 12 of assembly 10 is hold 

down structure broadly denoted 30 which includes a 
series of ?nger elements 32, there being a finger 32 for 
each sucker unit 16. Each of the ?ngers 32 includes a 
rigid core 34 af?xed to a common, elongated mounting 

-, bar 36, the core 34 optionally having a resilient cover 
ing tube 37 of a suitable plastic material projecting 
downwardly therebeyond to present the sheet-engaging 
end of the ?nger 32. 
The ?ngers 32 are spaced along bar 36 identically 

with the spacing of suckerfunits 16 along manifold 12, 
and the bar 36 is mounted on manifold 12 by means of 
a ‘bracket assembly 38 which holds the bar 36 and 
hence ?ngers 32 in parallelism with the line of sucker 
cylinders 24. Moreover, each ?nger 32 is disposed di 
rectly behind a corresponding sucker cylinder 24 in 
juxtaposed relationship therewith such that each 
sucker cylinder 24 and ?nger 32 are disposed in a com 
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mon vertical plane perpendicular to the line of fingers 
32. 
The bar 36 is provided with a pair of the bracket as 

semblies 38, each of which includes an inverted L 
shaped member 40 having the vertical leg thereof se-v 
cured to bar 36 on one side of manifold 12 and the hor 
izontal leg thereof extending across the top of manifold 
12, and a vertical member 42 also secured to bar 36 but 
on the opposite side of manifold 12 to capture the lat 
ter. Each of the members 40 and 42 slidingly engages 
a proximal face of manifold 12, and an adjusting screw 
44 threadably received by the horizontal leg of member 
40Hbears against the upper face of manifold 12 to per 
mit vertical adjustment of the bar 36 and hence fingers 
'32 with respect to the sucker units 16. A locking nut 46 
selectively limits the extent of vertical travel of the hor 
izontal leg member 40 from manifold 12, while a plu 
rality of coil springs 48 disposed between the lower 
face of manifold 12 and bar 36 along the length of the 

. latter serve to yieldably bias bar 36 away from manifold 
12. ‘ 

Prior to operation of the machine the ?ngers 32 
should be adjusted with respect to sucker cylinders 24 
by means of adjusting screw 44 so that the desired posi 
tioning of the lowermost end of fingers 32 with respect 
to the corresponding lowermost end of cylinders 24 is 
obtained. In this respect, it should be appreciated that 
thick, heavy sheet stock cannot and need not ?ex to the 
extent of relatively thin, lightweight sheets. Therefore, 
when heavier stock is to be handled, the differential be 
tween the lower end of each ?nger 32 and the lower 
end of the corresponding cylinder 24 when the latter is 
in its retracted position should not be as great as that 
when lighter weight material is to be handled. For the 
sake of clarity and convenience, the lowermost ends of 
the ?nger 32 and sucker cylinder 24 in FIG. 4 have 
been shown at the same level with respect to the paper 
stock. incorporated ' 

As the pickup assembly 10 is lowered to stack 14, the 
?ngers 32 and sucker cylinders 24 engage a marginal, 
pickup edge portion of the top sheet 14a with the tin~ 
gers 32 exerting light, downward pressure against sheet 
14a and the sheets immediately therebelow in an area 
adjacent the pickup edge. Then, when the sucker cylin 
ders 24 attach to the pickup edge, the vacuum pressure 
in cylinders 24 causes the latter to retract with the 
pickup edge to the phantom position shown in FIG. 4,_ 
while the ?ngers 32 and the area engaged thereby re 
main in a stationary, condition. Thus, the sheet 14a‘ is 
caused to bend or ?ex about a line extending between 
the ?ngers 32 which greatly decreases the likelihood 
that the next sheet in the stack will be lifted along with 
sheet 140. This appears to be due to the fact that in 
order for the next sheet or sheets to be lifted along with 
sheet 140, they would also have to bend about the same 
point as top sheet 14a, which they cannot readily do in 
the absence of exceptionally strong vacuum pressure 
from cylinder 24. 
Thereafter, the pickup assembly 10 and hold-down 

structure 30 are raised as a unit above the level of the 
next tray 28 and subsequently placed beneath retaining 
clips thereon, as shown by the clips 50 on the previous 
tray 52 downstream from stack 14. After depositing the 
removed sheet upon the collecting tray 28, the pickup 
assembly 10 is then returned to stack 14 for completing 
another cycle. 
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4 
In practice it has been found that increased efficiency 

may often be obtained by slightly tilting the pickup as 
sembly l0 and hold-down structure 307 as ‘a unitin ei 
ther direction from the vertical positiomof FIG. 4 in 
order to compensate for curl-up oncurl-down of the 
edges of the sheet stock. This is accomplished‘by sup 
porting apparatus (not shown) for the manifold 12 and 
the hold-down fingers 32 are equally effective in this 
condition. More importantly, because of the fact that 
the hold-down ?ngers 32 are mounted on manifold 12 
as opposed to some external support means and be 
cause of the readily adjustable nature of the ?ngers 32, 
the manifold 12 can be easily rotated ,to its desired posi 
tion without interference from the ?ngers 32 or exten 
sive time-consuming readjustment thereof. 

In many instances, the hold‘down fingers 32 have 
proven so effective that the need for air blast separa 
tion devices and stripper ?ngers has been completely 
eliminated. Even in those situations which do require 
the additional, traditional separation means, however, 
it has been found that adjustment of all of the separa 
tion components is not as critical to good operation as 
in the past. Moreover, improved separation of sheets 
that tend to adhere to each other because of static elec 
tricity has been obtained along with dramatic improve 
ments in increasing operating speeds and reducing set 
up re?nements. ~ 

Having thus described the invention, what is claimed 
as new and desired to be secured by Letters Patent is: 

1. In apparatus for handling sheet articles: 
a vacuum-operated pickup assembly having a shift 
able sucker for separating a marginal portion of the 
end article in a stack thereof from the next article 
in the stack as the actuated sucker is attached to 
the end article and shifted away from the stack; and 

hold-down structure adjacent said sucker disposed to 
engage an area of said end article adjacent said 
marginal portion thereof to maintain said area and 
a corresponding area of the next article in a station 
ary condition relative to said sucker during said 
shifting of the latter away from the stack, thereby 
causing ?exure of the end article to prevent pickup 
of the next article along with the said marginal por 
tion of the end article, 

said structure being provided with means for selec 
tively shifting the structure toward or away from 
the end article relative to the sucker, 

said shifting means including a bracket on said struc 
ture, means shiftably interconnecting said bracket 
and the assembly for moving said structure toward 
the assembly, and yieldable means interposed be 
tween said assembly and said structure for biasing 
the latter away from said assembly. 

2. In apparatus for handling sheet articles: '7 
a vacuum-operated pickup assembly having a shift 
able sucker for separating a marginal portion of the 
end article in a stack thereof from the next article 
in the stack as the actuated sucker is attached to 
the end article and shifted away from the stack; and 

hold-down structure adjacent said sucker disposed to 
engage an area of said end article adjacent said 
marginal portion thereof to maintain said area and 
a corresponding area of the next article in a station 
ary condition relative to said sucker during said 
shifting of the‘latter away from the stack, thereby 
causing flexure of the end article to prevent pickup 
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of the next article along with the said marginal por 
tion of the end article, 

said assembly including a series of said suckers each 
shiftably mounted on a common support for move 
ment relative to the support between a normal ex 
tended position and an actuated, retracted posi 
tion, ’ i 

said structure including a series of ?ngers each hav~ 
ing an outermost, article-engaging end and means 
mounting said ?ngers on said support for stationary 
disposition with the latter during movement of the 
suckers from their extended positions to their re 
tracted position, 

said mounting means including an elongated bar hav 
ing the ?ngers a?‘ixed thereto in spaced relation— 
ship along the length thereof and an adjustable 
bracket coupling said bar with the support and op 
erable to permit selective shifting of the bar rela 
tive to the support to vary the position of said outer 
ends of the fingers relative to the outer endsof the 
suckers. 

3. In the apparatus as claimed in claim 2, wherein 
said mounting means further includes yieldable means 
interposed between said support and the bar for biasing 
the latter away from the support. 

4. ln apparatus for handling sheet articles, mecha 
nism for successively removing the end article in a 
stack thereof from remaining articles in the stack, said 
mechanism comprising: 
a pickup assembly including a shiftable support mov 

able periodically toward and away from the end of 
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6 
the stack and a number of vacuum-operated suck 
ers carried by said support for effecting removal of 
the end article from the stack during movement of 
the support away from the stack with the suckers 
attached to said end article, 

each of said suckers being shiftably mounted on the 
support for retraction from an outer, non-actuated 
position to an inner, vacuum-actuated position to 
effect initial separation of a marginal portion of the 
end article from the next article in the stack; and 

a plurality of stationary, article hold-down elements 
carried by said support in juxtaposed relationship 
with said suckers for aiding in said initial separation 
of the marginal portion, there being an element for 
each of the suckers, 

each of said elements being disposed to engage an 
area of the end article adjacent said marginal por 
tion thereof to maintain said area and a corre 
sponding area of the next article in a stationary 
condition during retraction of the suckers in con 
tact with said marginal portion, thereby causing 
flexure of the end article to assure complete sepa 
ration, 

said elements having a common mounting bar and 
means shiftably coupling the bar with said support 
for selectively locating the outer ends of said ele 
ments with respect to the suckers. 

5. The apparatus as claimed in claim 4, and wherein 
is provided yieldable means yieldably biasing the bar 

30 away from the support. 
* * * * * 


