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[5 7] ABSTRACT 
A sorting device which receives and path and in-face 
to~face proximity sheets at preselected positions in 
cludes a distributor for receiving and distributing the 
sheets for reception by a receiver and sheet retaining 
means cooperating with the conveyor means of the 
distributor for holding the moving sheets against the 
conveyor while being conveyed to the position where 
the sheets are de?ected into the receiver. The sheet 
retaining means includes ?exible strands connected 
between the upper and lower ends of the conveyor 
path and in-facelto-face proximity with the conveyor 
means to hold sheets against the conveyor means 
while being moved to the position from which the 
sheets are de?ected, and guide means for each of the 
?exible strands secured to a de?ector assembly to di 
vert the strands laterally outwardly from a point be 
fore de?ection of the moving sheets to avoid interfer 
ence of the strands with the moving sheets being de 
?ected into the receiver. 

4 Claims, 3 Drawing Figures 
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RETAINER FOR SHEET TRANSFER IN SORTING 
MACHINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a sorting device of the verti 

cal conveyor, single de?ector type, and particularly to 
improved sheet retainer means therefor. 

2. Prior Art Relating to the Disclosure 
Sheet sorting devices of the type described herein are 

known, as described in U.S. Pat. Nos. 3,273,882; 
3,414,254; and 3,561,753. In devices of this type, 
means are required for retaining the downwardly mov 
ing sheets along the vertical course of conveyor travel 
against the conveyor before de?ection into a suitable 
bin, or shelf, of the receiver. The sheet retaining means 
described in U.S. Pat. Nos. 3,414,254 and 3,561,753 
are spring-loaded reel units having tapes connected to 
the de?ector assembly that are pulled downwardly as 
the de?ector assembly moves upwardly. The tapes are 
vertically aligned with the conveyor tapes and are 
spaced in close face-to-face relationship to retain the 
downwardly moving sheets against the tapes. Sheet re 
taining means of this type presented certain problems, 
primarily that of ink transfer from freshly printed docu 
ments, smearing and maintenance. 

SUMMARY OF THE INVENTION 

This invention is directed to an improved sheet re 
taining means for the distributor of a sorting device 
which includes a distributor and receiver. The sheet re 
taining means includes ?exible strands connected be 
tween the upper and lower ends of the path of travel of 
a conveyor for the moving sheets to hold the sheets 
against the conveyor while being moved to a position 
of de?ection, and guide means for each strand secured 
to a movable de?ector assembly to divert the strands 
laterally outwardly to avoid interference of the strands 
with the moving sheets being de?ected into a bin of the 
receiver by the de?ector assembly. 
The objects of this invention are (1) to provide a 

sheet sorting device wherein the sheet retaining means 
is greatly simpli?ed and provides positive means of re 
taining the sheets in position on the vertical course of 
the tape conveyor until it reaches the position at which 
it is positively de?ected; (2) to provide an improved 
sheet retaining means for the distributor of a sorting de 
vice which does not transfer ink from one moving sheet 
to another; (3) to provide a sorting device including 
sheet retaining means which is essentially maintenance 
free and economical to manufacture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the distributor assem 
bly incorporating the sheet retaining means of the in 
vention; 
FIG. 2 is an enlarged partial perspective view of the 

de?ector assembly of the distributor including guide 
means secured thereto to laterally divert the sheet re 
taining means; and 
FIG. 3 is a vertical cross-section along section line 

3-3 of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows a distributor 10 which separates and de 
livers sheets of paper or other suitable material to an 
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2 
upright receiver 11 located at the rear of the distributor 
and having one or more vertical columns of shelves or 
bins 12 for storage of the sorted sheets delivered 
thereto in proper order by the distributor. The exact 
details of the distributor and receiver form no part of 
the present invention and reference is made to U.S. 
Pat. No. 3,414,254 for details of same. In general, the 
shelves of the receiver are arranged to be fed from the 
front by the distributor and manually emptied from the 
rear when the sorted material is completed. The vari 
ous sheets to be sorted are fed in reverse order by 
printer or duplicator (not shown), one sheet at a time, 
into the conveyor portion of the distributor which in 
cludes a pair of laterally spaced inlet conveyor tapes 
13—13. The sheets are received at the infeed end of 
the conveyor and are moved in an upwardly inclined 
course and then downwardly along a vertical portion of 
the conveyor which faces the vertical column of re 
ceiver shelves or bins. During the downward course on 
the vertical portion of the conveyor the sheets are de 
?ected by a de?ector assembly 14 onto the respective 
shelves of the receiver, the de?ector assembly indexing 
between positions de?ecting moving sheets along the 
conveyor into the respective ones of the shelves. The 
indexing de?ector assembly includes a vertical slide as 
sembly and means to progressively index the slide as 
sembly for de?ection of the moving sheets by the plates 
or ?ngers 15 sequentially to the receiver trays. At the 
completion of a chosen group of index positions, the 
de?ector assembly is recycled to again start an initial 
indexed position by a control circuit substantially as de 
scribed in U.S. Pat. No. 3,414,254, which is hereby in 
corporated by reference. Referring to FIG. 1 the dis 
tributor has a base frame 16 which may be rectangular 
or any other shape in plan view. The base frame is sup-' 
ported by means of conventional support wheels '17, 
the wheels either mounted to the base frame in a ?xed 
position as illustrated or castered or otherwise pivoted 
as desired. Vertical supports 18 mounted on the base 
frame at the four corners thereof serve primarily to 
support the feed table of the inclined feed portion of 
the conveyor. Sheet metal enclosure members 19 are 
?xed to extend upwardly of the base frame and con 
nected across the top by a transverse housing structure 
19a about the distributor portion of the distributor. Ad 
ditional supports 20 located inboard of the supports 18 
and secured to the base frame 16 by welding or other 
suitable means serve to mount certain of the support 
members and drive shaft as well as to provide guide 
means for the de?ector assembly. 
The inclined feed portion of the distributor includes 

an inclined feed table 21 connected at the upper end 
of the table to vertical supports 20 and at the lower end 
of the table to a suitable support 22. Details of the in 
feed table form no part of this invention and are dis 
closed in U.S. Pat. No. 3,414,254. The supports for the 
conveyor tape 13-—13 as well as the indexing de?ector 
assembly 14 include two rear vertical rails (not shown) 
and vertical posts 20 spaced forwardly thereof. The 
conveyor tapes 13 are driven by means of a drive motor 
(not shown) mounted on the base frame. The tapes 
pass about idler rolls 23 upwardly along the inclined 
feed table and at the top of the inclined infeed table 
pass over a relatively large diameter guide roller 24 
having its shaft journaled for free rotation in posts 20 
and thence downwardly and rearwardly about idler 
rolls 25 carried on stub axles ?xed to the base frame 16. 
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The tapes 13-13 may be run parallel to each other 
along their upper travel along the infeed table or may 
be guided to diverge slightly in the upper direction to 
laterally tension the moving sheets. 
Deflecting ?ngers 22, mounted for rotation between 

the position illustrated and that in the path of the on 
coming sheets, divert the sheets for proo?ng until ready 
for sorting. 
A central conveying belt 26 is trained about a lower 

roller (not shown) journaled for rotation in suitable 
bearings between upright posts 26a and trained around 
another such drum or roller at the upper end of the ver 
tical run (not shown). Reference may be had to US. 
Pat. No. 3,56! ,75 3 for details of the central belt con?g 
uration and utilization as such. The belt 26 is provided 
with perforations 27 as indicated in FIG. 1. The belt, on 
its vertical course, passes over a vacuum plenum (not 
shown) in the form of a rectangular chamber closed at 
its top and back side but either entirely open or par 
tially open at its front to the back side of the belt 26. 
The lower end of the chamber is connected to a vac 
uum conduit. 

The indexing de?ector assembly 14 is mounted for 
vertical movement along the vertical guide posts 20. 
Reference to US. Pat. Nos. 3,561,753 and 31,414,254 
may be had for details of the indexing assembly, its 
structure and utilization. Referring to FIGS. 2 and 3, 
the de?ector assembly includes a series of de?ecting 
fingers 15 mounted at spaced intervals on shafts 28 and 
29 extending between the end de?ecting ?ngers 15a on 
each side. Coil springs (not shown) extend between 
each of the de?ecting ?ngers. The end de?ecting ?n 
gers 15a, in turn, are secured by rods 30 and 31 to ver 
tical end plates 32 on each side of the de?ecting ?n 
gers. Only one of the end plate structures will be de 
scribed in detail. The-end plate structures 32 are pro 
vided with three rollers 33 and 34 which engage 
grooves in the vertical posts 20 on each side thereof. 
The posts 20 act as guide rails for the vertical move 
ment of the indexing de?ector assembly and the de 
?ecting fingers 15 carried thereby. The de?ecting ?n 
gers l5 serve to de?ect sheets moving along the con 
veyor tapes l3 and 26 into one of the bins 12 as the 
sheet contacts the de?ecting ?ngers surface in its 
downward course._ The mechanism for vertical move 
ment of the de?ector assembly is described in US. Pat. 
Nos. 3,561,753 and 3,414,254 and forms no part of this 
invention. A roller 35 journaled for free rotation to 
shaft 350 is secured to end plate 32 forward of the re 
spective end de?ecting ?ngers 15 and directs the edges 
of the moving sheets over the deflecting ?ngers. 
The distributor illustrated incorporates a simpli?ed 

and improved sheet retaining means for retaining the 
moving sheets directed downwardly along the vertical 
course of the distributor against the conveyor belts 13 
and 26 to retain the downwardly moving sheets against 
the conveyor tape. As the downwardly moving sheet 
encounters the de?ector fingers 15 it moves from be 
neath the sheet retaining means under the roller 35 and 
is de?ected by the lip of the de?ector ?ngers 15 toward 
the receiver bin 12 aligned with the de?ector ?ngers. 
The sheet retaining means described in US. Pat. Nos. 
3,561,753 and 3,414,254 are spring loaded tape wind 
ing means connected at the upper end to the frame of 
the distributor and at the lower end to the indexing as 
sembly so that as the de?ector indexing assembly is 
moved downwardly the sheet retaining tapes are un 
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4 
reeled against the tension of the spring. Contrary to this 
the sheet retaining means of this invention is much sim 
pli?ed, less expensive to manufacture, and does not 
transfer ink from sheet to sheet. The sheet retaining 
means includes ?exible strands 40 aligned in close face 
to-face relationship with the conveyor tapes 13 to re 
tain the downwardly moving sheets against the con 
veyor tape. The ?exible strands of nylon, polyester or 
cotton or other suitable material, are secured at their 
upper ends to an elongated bracket 41 having a semi 
circular upper end secured around shaft 36. The lower 
ends of the ?exible strands are secured to springs 42 
which, in turn, are secured at their lower ends to for 
wardly extending brackets 43 attached to the base 
frame 16 of the distributor. Secured to the forward 
edges of plates 32 on each side of the distributor are 
guide means 44, such as the guide tube shown, which 
divert the strands 40 laterally outwardly a sufficient dis 
tance such that they do not interfere with the down 
wardly moving sheets de?ected by the de?ecting ?n 
gers 15 of the de?ector assembly 14 as they are being 
de?ected into the respective receiver bins of the re 
ceiver. If necessary, downwardly extending ?exible or 
semi?exible strands 45 are suspended from the upper 
ends of the guide tubes 44 above the rollers 35. 
Indexing of the de?ector assembly from one receiver 

bin to the next is done in response to passage of a sheet 
from the de?ector assembly through a suitable control 
means which are described in the aforementioned pa 
tents, U.S. Pat. Nos. 3,56l,753 and 3,414,254. 
The embodiments of the invention in which a partic 

ular property or privilege is claimed are de?ned as fol 
lows: 

1. In a distributor for receiving and distributing 
sheets at preselected positions for reception by a re 
ceiver having (1 ) sheet conveyor means for moving the 
received sheets past the shelves of a receiver, (2) a 
movable sheet de?ector assembly operatively associ 
ated with the conveyor means, (3) means mounting the 
de?ector assembly for movement along a course of 
travel of the conveying means past the shelves of the 
receiver for de?ecting moving sheets therefrom into 
selected shelves of the receiver, and (4) sheet retaining 
means cooperating with the conveyor means for hold 
ing the moving sheets thereto while being conveyed to 
the position where they are de?ected, the extremities 
of the conveyor including at least the extent of the 
shelves of the receiver, the improvement comprising 

sheet retaining means including (1) ?exible strands 
connected with stationary points adjacent the ex 
tremities of the conveyor and extending along the 
course of travel of the conveyor means and in face 
to-face proximity with the conveyor means for 
holding sheets against the conveyor means while 
being moved to the position of the de?ector assem 
bly, and (2) guide means for each strand secured 
to the de?ector assembly for diverting the strands 
laterally outwardly from a point before de?ection 
of the moving sheets to avoid interference of the 
strands with the moving sheets being de?ected into 
the receiver. 

2. In a distributor for receiving and distributing mov 
ing sheets into a receiver having an upright column of 
spaced shelves, the distributor including (1) vertically 
moving sheet conveyor means opposite the receiver for 
conveying sheets in a substantially vertical course with 
the sheets being disposed in a substantially vertical 
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plane, (2) a movable sheet de?ector assembly opera 
tively associated with the conveyor means, (3) means 
mounting the de?ector assembly for movement along 
the conveyor, and (4) sheet retaining means in face-to 
face proximity with the moving sheets to hold the same 
in contact with the conveyor means during conveyance 
and during the positioning of a de?ector assembly, the 
improvement comprising providing sheet retaining 
means including ?exible strands connected with sta 
tionary points adjacent the upper and lower ends of the 
conveyor means in face-to-face proximity with the 
moving sheets for holding the sheets against the con 
veyor means while being moved to the position of the 
de?ector assembly, guide means for each strand se 
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6 
cured to the de?ector assembly for diverting the 
strands laterally outwardly from a point before de?ec 
tion of the moving sheets into the receiver to avoid in 
terference of the strands with the moving sheets being 
de?ected into shelves of the receiver. 

3. The distributor of claim 2 wherein the guide means 
includes guide tubes through which the strands are di 
rected secured to each side of the de?ector assembly 
guiding each strand laterally outwardly of the de?ector 
?ngers of the de?ector assembly. 

4. The distributor of claim 2 wherein spring means 
are connected between one of the ends of the strands 
and the frame of the distributor. 

* * * * * 


