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ABSTRACT: A series of support members are driven in a con 
tinuous path downwardly through a stacking region to a lower 
end thereof and then upwardly to return to an upper end 
thereof. During the support member movement through the 
stacking region, publications are received from a more or less 
continuous stream building stacks thereon for deposit at the 
stacking region lower end. Sensing means senses the stack 
upper extremity during stack buildup and controls the feed of 
downward movement of the particular support member to 
maintain the stack upper extremity within a predetermined 
vertical distance range from the stacking region upper end 
during said stack buildup. Also, the sensing means may in 
clude a safety switch arranged to override other control and 
temporarily provide maximum speed of support member 
downward movement in the event the stack upper extremity 
reaches a predetermined maximum vertical position during 
stack buildup. 
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CONTROLLED VARIABLE SPEED STAC-KING DEVICE 

- FOR PUBLICATION CONVEYOR ‘ 

caoss REFERENCETO RELATED APPLICATION ~ 
A preferred embodiment of the principles of the present in 

vention is illustrated and describedherein incorporated in a 
unique form of stacking device separately described and 
claimed in our copending application, Ser. No. 717,231 ?led 
Mar. 29, 1968, now US. Pat. No. 3,525,170 entitled AUTO 
MATIC STACKING DEVICE» FOR PUBLICATION CON 

‘ VEYOR, and reference is made herein to‘said copending ap 
plication for certain of the working details of said stacking 
device. ' . ‘ . ,- ' 

BACKGROUND OF THE INVENTION 
This invention‘ relates . to a controlled» variable speed 

stacking device for publication ,conve'yorsof the general type 
wherein a series of spaced stack support members are mova 
ble consecutively downwardly through a stacking region for 
intercepting a continuous stream of imbricated publications, 
such as newspapers, into generallyv vertical‘ stacks built 
thereon, the j completed stacksv so built ultimately being 
deposited at a lowerend of said stackingregion. More particu 
larly, this invention relates to a stacking'device of the forego 
ing generalcharacter incorporating a.v unique speed control 
device controlling the speed of downward movement of each 
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of the vsupport members during the publication stack building , 
thereon so as to coordinate the speed _of support member 
downward movement withthe speed‘of stack buildup and al 
ways maintain the upper ‘extremity of the particular stack dur 
ing said buildup within. a predetermined vertical distance 
range of the continuous stream of publicationsbeing inter 
cepted by that support member. As a'résult, the principles of 
the present invention make possible the building of publica 
tion stacks on the moving support members in a much more 
perfectly arranged and orderly stack than has ever been 
heretofore possible with prior stacking devices, despitethe 
required high-speed operation of said stacking devices. 

- Certain prior ‘forms of stacking devices for publication con 
veyors have heretofore been provided'wherein only a single 
reciprocating stack support member or platform'is used. In 
this case, the platform inserts generallylhorizontally into the 
stacking region for intercepting a more .or less continuous im 
bricated stream ofincoming publications and for the building 
of a stack thereon, drops vertically to deposit said stack for 
outfeed automatic or hand removal, and- then returns verti 
cally for reinsertion horizontally. Obviously, with the inherent 
depositing or unloading and reinsertion-return time delays, 
such support member reciprocating form is‘extremely limited 
in speed and stack reception capabilities. 

Various other prior forms of stacking devices for publica~ 
tion conveyors have heretofore been" provided of a type more 
closely capable of building publication stacks from a relatively 
continuous high-speed stream of such publications, and these 

' have included a series of some form of-support member mova 
ble downwardly through a stacking region for intercepting the 
continuous stream of imbricated publications for the building 
of publication stacks thereomFurthermore', all of said prior 
stackingdevices of this type, to our'knowledge,'with the ex 
ception of the particular embodiment of stacking device illus 
trated and described in‘ our said copending application Ser. 
No. 717,231, have been constructed with the series of support 
members simultaneously movable through a single drive 
system and motor. The usual pattern of support. member 
movement is to commencer'novement of one of the support 
members downwardly through the stacking region intercept~ 
ing the continuous stream of imbricated publications and 
building a stack thereof on said support member while the 
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next support member is simultaneously moved toward a posi- ' 
tion at the stacking region upper end‘ in ‘order to be ready to 
intercept the publication stream immediately upon the previ 
ous support member stack being completed. 75 

2 
In order to provide proper interception of the publication 

stream by the succeeding support member upon completion of 
the desired stack on the preceding support member, keeping 
in mind that the infeeding stream of publications is continuous 
and at extremely high speed, most prior stacking devices have 
operated with a stop and start pattern ‘of-movement of the 
simultaneously movable support members,'that is, upon the 
commencement of the building of a publication stack on a 
preceding support member, said preceding support member is 
moved quickly downwardly within the stacking region and the 
succeeding support member is, at the same time, quickly 
moved to an upper end of the stacking region. When such suc 
ceeding support member reaches stacking region upper 
end, movement of all of the support members is stopped so 
that said succeeding support member-is poised ready for en 
trance into the stacking region and interception of the publi 
cation stream when the stack on ..'the preceding support 
member is completed. Also,_again due to the extreme high 
speed'movement of the infeeding publication stream, certain 
of the prior stacking devices have included-some form of pre 
loading of the support member poised at the stacking region 
upper end so that said support member can be started in mo 
tion downwardly in a high-speed snap movement in order that 
perfect publication stream interception will take place even 
though the publications in the infeeding stream are moving at 
the high speed and the leading publication edges are only‘ 
overlapped or offset a matter of a few inches. 
Now, the foregoing factors discussed might not present any 

great problem if all further factors of individual publication 
thickness, ?nished publication stack height, infeeding publica 
tion stream speed and overlap of the infeeding publications 
would remain exactly constant from one overall stacking 
operation to the next and even in a singlev overall stacking. 
operation. Unfortunately, however, this is obviously not the 
case since, even in an individual overall stacking operation 
and even where the finished stacks are to contain the identical 
number of publications therein, merely slight variations in the 
distance of overlap of the publication in the infeeding stream 
and slight gaps in said stream can appreciably interrupt the 
smooth pattern of constant speed infeed publication ?ow. 
Furthermore, equally if not more important is the fact that one 
printing run of publications will vary from‘ the next so that the 
thickness of publication will vary from one run to the next 
varying publication stacks of equal number accordingly. 
With the prior constructions of stacking-‘devices, therefore, 

with all of the various compounding factors of speed and size 
variation, it is necessary to move one support member into the 
upper end of the stacking region for intercepting the infeeding, 
publication stream and also move 'said support member 
quickly downwardly within the stacking region during a buil~ 
dup of the stack thereon in order that the succeeding support 
member may reach the stacking region upper end and be pre 
loaded ready for snap entrance and interception of the publi 
cation stream prior to the stack then in the building stage 
being completed. In order to accomplish the same with 
adequate safety factors to allow for the variations involved, 
the support member upon which the publication stack is being 
built must move downwardly within the stacking region well 
ahead of. the infeeding publication vstream and be stopped in- , 
termediate the stacking region in order that the next succeed 
ing support member may be brought to the stacking region 
upper end and poised preloaded for the snap entrance into the 
stacking region and interception of the publication stream. 
Thus, except at the very initial periods 'of'the stack building 
operation or when the stack height is the same as the distance 
between support members, the upper extremities of the stack 
being built will always necessarily be spaced a conmderable 
distance downwardly from the entrance into the stacking re 
gion- of the publication infeeding stream requiring the publica 
tions entering the stacking region to drop freely downwardly 
an appreciable distance for reaching the stack upper extremity 
with consequent disarrangement of the stack. buildup. 
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With proper constructions of drive and drive controls, it is 

possible with certain of the prior constructions to somewhat 
modify the foregoing problem through adjustment of the sup 
port member drive speed prior to the start of a given stacking 
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operation. In other words, if each stack of the run is to be of 5 
equal number of publications, it is possible to determine the 
general size of the ?nished stacks and either reduce or in 
crease the drive speed of the support members to compensate, 
within limits for difference size stacks. Such speed adjustment, 
however, can only accomplish a partial solution to the 
problem in view of the many variation factors involved and 
above discussed even in an individual overall stacking opera 
tion. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is, therefore, an object of this invention ‘to provide a con 
trolled variable speed stacking device for publication con 
veyors which completely solves the foregoing important 
problem by controlling the speed of movement of each sup 
port member during a stack buildup thereon exactly according 
to the speed of said stack buildup and maintain the upper ex 
tremity of the stack during said buildup within a predeter 
mined vertical distance range of the infeeding stream of publi 
cations entering the stacking region. As a result, the upper ex 
tremity of a particular publication stack, during the buildup 
thereof, is maintained within an ideal vertical distance range 
of the infeeding publication stream entering the stacking re 
gion and throughout said stack buildup, despite all of the com 
plex variables such as infeeding publication speed due to over 
lap variations and stream gaps, as well as variations in ?nished 
stack size, either in a given stacking run or between stacking 
runs. Consequently, the ?nal publication stacks produced ac 
cording to the principles of the present invention are of max 
imum uniformity and orderliness, far superior to that hereto 
fore possible with the prior stacking devices. I 

It is a further object of this invention to provide a variable 
speed stacking device for publication conveyors of the forego 
ing general character wherein sensing means is arranged for 
automatically sensing the speed of stack buildup on each sup 
port member as said support member progresses downwardly 
through the stacking region receiving the publications from 
the infeeding publication stream, said sensing means in turn 
automatically controlling the support member downward 
speed for maintaining the upper extremity of the particular 
stack being built within the predetermined vertical distance 
range of the infeeding publication stream. A preferred em 
bodiment of the present invention includes variable electrical 
transducer means operable through a sensing member con 
stantly engaged with the publication stack upper extremity 
during the buildup of said stack, movements of said sensing 
member creating variations in said transducer means. The 
transducer means is also electrically connected to electric 
drive means for the support members and arranged for varia 
tions in the transducer means to be translated into variations 
in electrical power to vthe electric drive means, thereby varying 
the speed of drive to the particular support member upon 
which the stack is then being built to perfectly control the lo 
cation of the stack upper extremity during such buildup. 

It is also an object of this invention to provide a controlled 
variable speed stacking device for publication conveyors in 
cluding the foregoing sensing means controlling the opera 
tional speed thereof which may further include particular 
safety means to ensure against stacking device damage in the 
event of malfunctioning of the sensing means or an inordinate 
stack buildup of such rapidity that the sensing means cannot 
follow with sufficient speed. Such safety device may take on 
the form of a safety switch operable by the sensing member in 
the event the particular stack upper extremity reaches a max 
imum vertical position within the predetermined vertical 
distance range, said safety switch being operably connected 
for overriding or bypassing the control of the support member 
speed by the transducer means and automatically directing a 
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maximum of electrical power to the electric drive means so as 
to drive said support member at a maximum speed 
downwardly. Such overriding control of the electric drive 
means by the safety switch is only of a temporary nature so 
that if the upper extremity of the stack being built returns to a 
safe vertical range, the transducer means will again take over 
normal varying speed control for the usual functioning of the 
stacking device according to the present invention. 
Other objects and advantages of the invention will be ap 

parent from the following speci?cation and the accompanying 
drawings which are for the purpose of illustration only. 

BRIEF DESCRIPTION‘OF THE DRAWINGS 
FIG. 1 is a side elevational view of a stacking device incor 

porating an embodiment of the speed controlling sensing 
means of the present invention; , 

FIG. 2 is an enlarged, fragmentary, vertical sectional view of 
an upper portion of the stacking device of FIG. 1 looking in 
the direction of the arrows 2-2 in FIG. 3 and more clearly il 

_ lustrating the particulars of the sensing means of FIG. I; 
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FIG. 3 is a fragmentary, sectional view looking in the 
direction of the arrows 3-3 in FIG. 2; 

FIG. 4 is an enlarged, fragmentary, sectional view looking in 
the direction of the arrows 4-4 in FIG. 3; 

FIG. 5 is a vertical sectional view looking in the direction of 
the arrows 5-5 in FIG. 1. ‘ 

DESCRIPTION OF THE BEST EMBODIMENT 
CONTEMPLATED ' 

Referring initially particularly to FIGS. , 1 and 5 of the 
drawings, a stacking device for publication conveyors is illus 
trated and includes a main frame generally ‘indicated at 10 
supporting an infeed conveyor section generally indicated at 
12, a stacking section generally indicated at 1.4 and an outfeed 
conveyor section generally indicated‘ at I6. Furthennore, the 
stacking device includes sensing means'generally indicated at 
18 forming an illustrative embodiment of the principles of the 
present invention supported on the main frame 10 between 
the inner termination of the infeed conveyor section 12 and 
the entrance into the stacking section 14. As hereinbefore 
stated, the general construction of stacking device illustrated 
is described and claimed in our said copending application 
Ser. No. 717,231 so that the same is only described herein in 
suf?cient detail for a clear understanding of the principles of 
the present invention, with reference being made to said 
copending application for the more particular details of con 
struction and operation of said stacking device. 
As particularly shown in FIG. 1, the infeed conveyor section 

12 is connected to a usual publication conveyor 20 for receiv 
ing therefrom a continuous stream of imbricated publications 
through said infeed conveyor‘ section between usual upper 
conveyor‘belts 22 and lower conveyor belts '24. The infeed 
conveyor section 12, in turn, directs the continuous stream of ' 
imbricated publications slightly angularly downwardly into an 
upper end of a stacking region generally indicated at 26 form 
ing a part of the stacking section 14. Without entering into a 
detailed description at this point, the continuous stream of im 
bricated publications is continuously and consecutively inter 
sected by a series of publication stack support members 
generally indicated at 28 and movable in a continuous path 
around the stacking section 14 and particularly, downwardly 
through the stacking region 26 of said stacking section. 
The interception of the continuous stream of imbricated 

publications by the support members 28 while the particular 
support member so intercepting continues to vmove 
downwardly through the stacking region 26, results in a 
generally vertical stack of publications being built on each of 
the support members 28. After a completed stack of publica 
tions has been built on a particular support member 28, con 
tinued downward progressive movement of said support 
member through the stacking region 26 ultimately results in 
each of the support members depositing its ?nished stack of i I 
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publications onto a stack receiving surface formed by a flat 
conveyor belt 30 .of the outfeed conveyor section 16. The ?at 
conveyor belt 30 'of the outfeed conveyor section 16 may be 
constantly or appropriately intermittently driven by a usual 
drive motor 32 through a usual power, transmission drive in 
cluding a drivev chain 34 for immediately transporting the 
?nished publication-stacks from a lower end of the stacking 
region 26 and awayt‘rom the stacking device. 
More particularly tothe details of the stacking section 14 

and still referring particularly'to FIGS. 1 and 5, said stacking 
section mounts the previously mentioned support members 
generally indicated at 28 which are actuallyformed by one set 
of two support members 36 separately movable from a second 
set of two support members 38. The support members 36-are 
mounted movable around the stacking section 14 individually 
alternately positioned relative to the supportmembers 38, that 
is, there being one of the support members 36 between each of 
the support members 38._Thus, one’ of the supportmembers. 
36 may be positioned moving downwardly through the 
stacking region 26 of the stacking section 14 while the next 
consecutive of the support members -38'may be positioned at 
the stacking vregion upper end posed ready for entrance 
downwardly into said stacking region, or in the converse, one 
of the support members 38 may be moving downwardly 
through saidestacking region while one of the support mem 
bers 36 is‘ poised ready for‘ downward entrance into said 
stacking region, all to be explained more in detail below. 
As best seen in~FlG. l, the sets of support members '36 and 

38 are mounted movable about the stacking section 14 in the 
same continuous‘ path downwardly through the stacking re 
gion 26 from theupper to the lower end thereof, then rear 
wardly from said stacking region lower end, then upwardly 
through a return Y‘ region 40 displaced rearwardly from the 
stacking region and ultimately forwardly‘ for return to the 
stacking region upper end. As partially shown in each of FIGS. 
1 and 5, the support members 36 forming the first set are sup‘ 
ported for such movement on apair of inner conveyor chains 
42 engaged over upper and lower drive shafts 44 and 46 
throughappropriate sprockets 48,. The support members 38 
forming the second set are similarly‘supp'orted over the upper 
and lower drive shafts 44 and 46 by a pair' of outer conveyor 
chains 50 engaged over appropriate sprockets S2. 

ln order to accomplish the separate’rnovement of the ?rst 
set of support members 36 and the second set of support mem 
bers 38, the sprockets 48 for the inner conveyor chains 42 are 
secured to and movable with the upper'drive shaft 44, but 
journaled relative to the lower drive shaft 46, while the 
sprockets 52' for the outer conveyor chains 50 are joumaled 
relative'to the upper drive shaft 44, but secured to and mova 
ble with the lower drive shaft 46. The upper drive shaft 44 is 
driven by a-variable speed, electric drive motor 54 through a ’ 
power transmission connection formed by a series of drive‘ 
chains 56, and the lower drive shaft 46, is driven by a variable 
speed, electric drive motor 58 througha power transmission 
connection formed by 'a series of drive chains 60. Thus, actua 

' tion of either of the drive motors 54 or 58 will separately move 
the respective of the support members 36 or 38 about the con 
tinuous path described on the stacking section 14, the speed of 
said drive vbeing dependent on the amount of electrical power 
directed to that particular drive motor so that the speed of 
drive can be varied by varying the amount of electrical power 
to that particular drive motor. . . 
As clearly set forth in detailed description in our said 

copending application Ser. No. 717,231, ‘each of the support 
members 36 and 38 is substantially identical being pivotally 
connected to the respective inner and outer conveyor chains 
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42 and 50 projecting therefrom generally in cantilever 
fashion. Furthermore, the support members 36 and 38 are 
maintained appropriately properly positioned particularly in 
their movement downwardly through the stacking region 26 
by sets of guide rollers 62 movable in appropriate guide tracks 
64 so that said support members during their downward move 
ment through the stacking region project forwardly in 
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6 
generally horizontal directions for receiving stacks of publica 
tions thereon from the continuous stream of imbricated pu bli 
cations hereinbefore discussed. Still further, each of the sup 
port members 36 and 38 is formed by a series of transversely 
spaced tines 66 shown in FIG. 5,>which,‘during downward 
movement of the support members through the stacking re‘ 
gion 26 project forwardly through a: series of transversely 
spaced, stationary stack guide bars 68 secured to the stacking 
section 14. ' - . ' 

Thus,‘ as the support members 36 and 38 move progressively 
downwardly through the stacking region 26, they are guided in 
their forward projection of the tines66by the combination of 
the drive'chains 60, guide rollers 62 and guide tracks 64, the 
stacks of publications being built'th'ereon being rearwardly 
supported by the stationary stack guide bars 68. As the build 
ing of a stack of publications on each of the support members 
36 and 38 is completed within the stacking region 26, the sup 
port members then move said stack on downwardly to the 
stacking region lower end adjacent the generally horizontal 
vsurface of the conveyor belt 30 on the outfeed conveyor sec; 
tion 16. in the particular form of stacking device herein illus~ 
trated, the movable guiding of the supportrnernbers 36 and 38 
is such that as the support members reach the lower end of the 
stacking ' region 26, said support members are rapidly 
withdrawn in a generally horizontal position rearwardly 
through the stack guide bars 68 so as to move from beneath 
the particular publication stack supported thereon and deposit 
said stack smoothly on the conveyor belt 30 or other convey 
ing means of the outfeed conveyor section 16 for removal 
from the stacking device as also hereinbefore described. 
At this point it is pointed out, as was also pointed out in our 

said copending application Ser. No. 717,231, that under cer 
tain circumstances and under certain conditions, it would not 
be necessary to have more than one support member 36 or 38 
on each of the sets of conveyor chains 42.or 50 while still ob 
taining the majority of the advantages of the present inven 
tions. It should be appreciated that such changes and altera 
tions, as well as others, will be readily apparent to those skilled 
in the art and are fully contemplated herein and in the ap 
pended claims. ‘ > 

As is also described in detail in our said copending applica 
tion Ser. No. 717,231, it is preferred that the stacking section 
14 will include some form of'latch‘means including alatch 
plate 70 at the entrance to the upper end of the stacking re 
gion 26 for operably engaging each of 'th‘e‘support members 36 
and 38 so that particular support‘ member is brought to and 
preferably stopped at the stacking region upper end. The pur 
pose of this latch means is to preload each of the-support 
members 36 and 38 for snap entrance into the stacking region 
26 to quickly and smoothly intercept the continuous stream of 
imbricated publications from the infeed conveyor section 12 
when the desired stack building has been completed on the 
next preceding support member then travelling downwardly 
through the stacking region. Whether a particular support 
member 36 or 38 remains poised atvthe upper end of the 
stacking region 26 preloaded for snap entrance into the 
stacking region or whether it remains poised merely for nor 
mal entrance is not, however, vital to the improvements of the 
present invention. ' ' 

More particularly to the improvements of the present inven- . 
tion,and referring to FIGS. 1 through 4, the sensing means 
generally indicated at 18 is mounted’at the upper end of the 
stacking region 26 directly overlying the path of travel of the 
infeeding continuous stream of imbricated publications from 
the infeed conveyor section 12. The sensing means 18 in 
cludes an angularly and downwardly rearwardly projecting 
sensing arm 72 vertically pivotally connected to a frame 74 by 
a pivot plate 76 on a pivot shaft 78. The pivot plate 76 is 
resiliently urged through a spring 80 to, in turn, spring urge 
the sensing arm 72‘toward a maximum downward angular 
position, said maximum angular downward position being 
de?ned by engagement of a stop'portion 82 of the pivot plate 
76 engaging a part of the frame 74. ’ ‘ 
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The sensing means 18 further includes variable electric 
transducer means, in this case, in the form of a variable elec 
tric differential transformer 84 mounted on the frame 74 over 
lying an engagement recess 86 of the pivot plate 76 which ex 
tends rearwardly of the pivot shaft 78. A transformer control 
bar 88 is movably received in the differential transformer 84 
in the usual manner and projects downwardly through the 
frame 74 into engagement in the recess 86 of the pivot plate 
76, such engagement being spaced rearwardly of the pivot 
shaft 78. As a consequence, upward and downward pivotal 
movement of the sensing arm 72 will cause inward and out 

, ward movement of the control bar 88 within the differential 
transformer 84 to in turn, control the amount or charac 
teristics of electrical power, in this case controlling voltage 
characteristics, transmitted through the differential trans 
former 84. More particularly, upward pivotting of the sensing 
arm 72 causing upward movement of the control bar 88 will, 
for simpli?ed explanation, progressively increase the amount 
of electrical power transmitted through the differential trans 
former 84, and downward movement of the sensing arm will 
progressively decrease the amount of electrical power trans 
mitted therethrough. ‘ 
A safety switch in the form of a safety limit switch 90 is also 

mounted on the frame 74 rearward of the differential trans 
former 84 and overlying a rearward portion 92 of the pivot 
plate 76 spaced rearwardly from the pivot shaft 78. An actuat 
ing arm 94 of the limit switch 90 is engaged with an actuating 
pin 96 projecting a limited distance downwardly through the 
frame 74 toward the rearward portion 92 of the pivot plate 76, 
the lower end of said actuating pin being engaged by the pivot 
plate rearward portion and movedupwardly to actuate the 
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limit switch 90 when the sensing arm 72 is moved to an ex- , 
treme vertically upward position. The limit switch 90 is elec 
trically connected in a usual and well-known manner for elec 
trically bypassing or overriding the differential transformer 84 
upon actuation of said limit switch ‘to transmit a predeter 
mined maximum electrical power around or bypassing said 
differential transformer. Thus, when the sensing arm 72 
reaches said predetermined maximum vertical position and 
temporarily engaging the actuating pin ‘96, the safety limit 
switch 90 is temporarily actuated during the time the sensing 
arm remains in this maximum vertical position, thereby direct 
ing full power overriding the differential transformer 84 and 
eliminating the varying power control of said differential 
transformer. 
Both of the differential transformer 84 and the safety limit 

switch 90 are electrically connected in a usual and well-known 
manner for in turn alternately controlling the direction of 
electrical power to the support member drive motors 54 and 
58 during the time each of the support members 36 and 38 is 
moving downwardly from the upper end of the stacking region 
26 and downwardly through said stacking region supporting a 
stack of publications being built thereon. In other words, when 
a particular support member 36 or 38 begins movement 
downwardly through the stacking region 26 and until a 
completed publication stack has been built thereon, that is, 
until the next succeeding support member is ready to begin 
downward movement into the stacking region 26 for inter‘ 
cepting the publication continuous stream, the drive motor 54 
or 58 for that particular support member has the electrical 
power being directed thereto controlled by the differential 
transformer 84 and the safety limit switch 90 of the sensing 
means 18. At the same time, in view of the angular extension 
of the sensing arm 72 of the sensing means 18, the publica 
tions entering the upper end of the stacking region 26 and 
being deposited downwardly on the particular support 
member 36 or 38 pass beneath the sensing arm so that said 
sensing arm remains constantly engaged with the uppermost 
of the publications on the publication stack being built and 
will pivot upwardly and downwardly according to upward and 
downward variations in the upper extremity of said stack. ' 
The overall result is that during the building of each stack of 

publications on a particular of the support members 36 or 38, 
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8 
the sensing means 18 constantly senses the speed of buildup of 
said publication stack relative to the speed of downward 
movement of the particular support member by constantly 
sensing, through engagement by the sensing arm 72, the rela 
tive vertical position of the stack upper extremity. Further 
more, due to the electrical power control of the transducer 
means, in this case, the differential transformer 84, the 
direction of electrical power to the appropriate drive motor 54 
or 58 is constantly controlled for controlling the speed of the 
particular support member to maintain the upper extremity of 
the stack being built at all times within a predetermined ve rti 
cal distance range of the upper end of the stacking region and, 
more important, within said predetermined vertical distance 
range of the infeeding publications from the infeeding publica 
tion continuous stream. As the upper extremity of the stack of 
publications being built moves upwardly causing the sensing 
arm 72 to move the control bar 88 of the differential trans 
former 84 upwardly, the electrical power directed to the ap 
propriate drive'motor 54 or 58 will be increased to increase 
the speed of said variable drive motor and move the particular 
support member at a greater speed downwardly. If the stack 
upper extremity moves vertically downwardly during said 
stack buildup, the speed of the appropriate drive motor 54 or 
58 is decreased in the same manner to decrease the speed of 
the particular support member. 

If, however, through some malfunction or an inordinate 
feeding of the publications into the upper ‘end of the stacking 
region 26 causes the stack buildup to move ahead of possible 
normal control by the differential transformer 84, the stack 
upper extremity can reach a maximum vertical height as 
determined by the sensing arm 72 engaging the actuating pin 
96 of the safety limit switch 90. If such occurs, the safety limit 
switch 90 is actuated, bypassing or overriding the control of 
the differential transformer 84 and directing full maximum 
power to the particular drive motor 54 or 58 causing said drive 
motor to move the particular support member 36 or 38‘at a 
maximum speed downwardly to quickly correct and properly 
position the stack upper extremity. Once the vertical position 
ing of the stack upper extremity is corrected to a safe level, the 
temporary actuation of the safety limit switch 90 will, of 
course, cease by the downward movement of the sensing arm 
72, but the effect of the safety limit switch is to obviously 
eliminate any danger to the components of the stacking device 
from the inordinate stack buildup. ‘ 
As hereinbefore described, the sensing and variable control 

of the upper extremity of the publication stack being built is 
obtained through the use of differential transformer 84 for 
maintaining variable speed control of the particular support 
member 36 or 38 during said stack buildup, but is is clear that 
this differential transformer is only one form of transducer 
means which could be applied to the same function and it is 
not intended to limit the principles of the present invention to 
the exactconstruction shown. Furthermore, although the par 
ticular stacking device illustrated and described herein in 
cludes separately movable consecutive support members 36 
and 38, the sensing means 18 of the'present invention could be 
applied to consecutive, simultaneously movable support mem 
bers driven by the same drive motor for controlling at least the 
major portion of the stack buildup on said support members 
andeven though the support members simultaneously move in 
a stop-start pattern. The major portion of the advantages of 
the present invention would be obtained in this latter situation 
for obtaining a more orderly publication stack during the 
major portion of the building thereof. 
According to the principles of the present invention, there 

fore, a controlled variable speed stacking device for publica 
tion conveyors is provided wherein the speed of stack buildup 
thereon is constantly sensed and the speed of the stacking 
device is automatically regulated to maintain the upper ex 
tremity of the stack being built within a predetermined verti 
cal distance range of the infeeding publications forming said 
stack, thereby resulting in more orderly arranged stacks from 
said stacking device than has heretofore been possible with 
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prior constructions. Also, the sensing means providing the 
foregoing advantages‘ includes safety means incorporated 
therein for overriding the usual functioning of the sensing 
means and driving the stacking device at maximum speed in 
the event of some malfunction creating _a danger of damage to 
said stacking device. ~ ' ' . » ' 

Weclaim: . ‘ - - 

1. In a stacking device of the type used in a publication con 
veyor system and having a main frame mounting a series of 
spaced stack support members movable in a‘ continuous path 
downwardly through a stacking region to a stacking region 
lower end and then upwardly through a return region dis 
placed from said stacking region to a'stacking region upper 
end, infeed conveyor means operably associated with said 
main frame for feeding a‘ continuous streamof publications to 
said stacking region upper end and depositing said publica 
tions into generally vertical stacks on. said support members 
during said support member movement-"downwardly through 
said stacking region,>and guide means ‘operably connecting 
said support members to said main frame movable in said con 
tinuous path and positioned for receiving said publications 
into said stacksbuilt thereon during "said support member 
movement. downwardly through said' stacking region and 
depositingsaid stacks‘at said stacking region lower end, the 
improvements comprising in combination: drive means 
operably connected to said support members for moving said 
support members in said continuous path; and stack sensing 
means operably connected to said drive means and positioned 7 
relative to said stacking region upper end for directly sensing 
an upper extremity'of each stack during at least a part of a 
buildup of said each stack on each of said'support members 
from said publication continuous stream andautomatically' 
during said sensing regulating the speed of movement of said 
each support member to maintain an upperextremity of said 
each stack within a predetermined vertical distance range 
from said stacking region upper end and‘said feeding of said - 
publication continuous stream into saidstacking region. 

2. A stacking device as de?nedin claim‘ 1 in'which said 
drive means includes at least one variable speed electric drive 
motor operably connected to said support'members moving 
said support members in ‘said continuous path at variable 
speeds dependent on electrical power to'said motor; and in_ 
which said stack sensing means includes electric transducer 
means electrically connected to said drive means motor and‘ 

. positioned relative to said stackingregion upper end for con 
stantly sensing said upper extremity ofsaidheach stack during 
said at least part of said each stack buildup and automatically 
regulating during said sensing the electrical power to said 
drive means motor ' to automatically‘ regulate said speed of 
movement of said each support member.‘ J ' 
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3. A stacking device as de?ned in claim 1 in which said > 
drive means includes variable speed. electric drive means 
operably connected to said support members moving said sup 
port members in said continuous path and varying the speed of 
movement of said support members upon a. variation in elec 
trical power thereto; and in which said stack sensing means in 
cludes a sensing arm movably positioned constantly engaging 
said upper extremity of said each stack during said at least part 
of said each stack buildup, electric transducer means operably 

- connected to said sensing arm for regulation by ‘said sensing 

55 

60 

arm directly dependent on the relative position of said each - 
stack upper extremity within said predetermined vertical 
distance range, said transducer means being electrically con 
nected to said drive means varying the electrical power to said 
drive means according to said transducer means regulation to 
automatically regulate said speed of movement of said each 
support member during said each stackhuildup. 

4. A stacking device‘ as de?ned in claim 1 in. which said 
drive means includes variable speed‘ electric drive means 
operably connected to said support members moving said sup 
port members in said continuous path and varying the speed of 
movement of said support members according to variations in 
electrical power thereto; 1 and in which > said stack sensing 
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means includes electric transducer ‘means positioned relative 
to said stacking region upper endfmovable dependent on 
movement of said each stack upper extremity, said transducer 
means being‘ electrically connected to said electric drive 
means regulating, the electrical power. to said drive means ac 
cording to said transducer means vmovement, safety switch 
means electrically connected to said 'electricdrive means and 
actionable upon said each stackupper extremity reaching a . 
minimum predetermined vertical distance from said stacking 
region upper end to direct a predetemiined maximum electri 
cal power to said electric drive means temporarily during said 
actuation and move said each support member at a predeter 
mined maximum speed. > 

5. In a stacking device of the type used in a publication con 
vveyor system'and having a main frame mounting a series of 
spaced stack support members movable in a continuous path 
downwardly through a stacking region tola stacking region 
lower end and then upwardly through av return region .dis- v 
placed from said stacking region to a stacking region upper 
end, infeed conveyor means operably‘associated with said 
main frame for feeding a continuous stream of publications to 
said stacking region upper end and depositing said publica 
tions into generally vertical stacks on said support members 
during said support member movement downwardly through 
said stacking region, and guide means- operably connecting 
said support members to said main frame movable in said con 
tinuous path and positioned for receiving said publications 
into said stacks built thereon during said support member 
movement downwardly through said stacking region and 
depositing said stacks at said stacking region lower end, the 
improvements comprising in combination: variable speed 
drive means operably connected to said. support members for 
moving said support members in said continuous path, said 
drive means including variable speed electric drive means 
operably connected to said support members for moving said 
support members in said continuouspath and varying the 
speed of movement of said support members according to the 
amount of electrical power thereto; and stack sensing means 
operably connected to said drive means and positioned rela 
tive to said support member path of movement downwardly 
through said stacking region for sensing the speed of stack 
buildup on said downwardly moving support members and au 
tomatically controlling the speed ofsaid drive means drive to 
said support members to maintain during at least a part of said 
stack buildup an upper extremity" of said stack within a 
predetermined vertical distance range from said stacking re 
gion upper end and said feeling of said publication continuous 
stream into said stacking region, said, stack sensing means in 
cluding electric transducer means actionable directly accord 
ing to the position of said stack upper extremity during said at 
least part of said stack buildup and electrically connected to 
said electric drive means for variably regulating electrical 
power to said electric drive means to automatically control the 
speed of downward movement of said support member and 
maintain said stack upper extremity within said predetermined 
vertical distance range during said ‘at least part of said stack 
buildup. ' f - 

6. A stacking device as defined in claim 5 in which said vari 
able speed electric drive means includes at least one variable 
speed electric drive motor operably-connected to said support 
members moving said support members‘ at variable speeds in 
said continuous path according to the amount of electrical 
power directed to said drive motor; and in which said stack 
sensing means includes a sensing arm engaged with said stack ' 

_ upper extremity during said at least part of- said stack buildup 
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and movable according to movements in the position of said 
stack upper extremity, said electric transducer means being 
operably connected to said sensing arm regulated according to 
said sensing arm movements and electrically connected to said 
drive means drive motor for varying the amount of electrical 
power to said drive motor according to‘ said transducer means 
regulation. . ‘ 
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7. A stacking device as de?ned in claim 5 in which said vari 
able speed electric drive means includes at least one variable 
speed electric drive motor operably connected to said support 
members moving said support members at variable speeds in 
said continuous path according to the amount of electrical 
power directed to said drive motor; and in which said stack 
sensing means includes a sensing arm engaged with said stack 
upper extremity during said at least part of said stack buildup 
and movable according to movements in the position of said 
stack upper extremity, said electric transducer means being 
operably connected to said sensing arm regulated according to 
said sensing arm movements and electrically connected to said 
drive means drive motor for varying the amount of electrical 
power to said drive motor accordingto said transducer means 
regulation, safety switch means electrically connected to said 
drive means drive motor and positioned engageable by said 
sensing arm upon said stack upper extremity reaching a 
predetermined maximum vertical position relative to said 
stacking region upper end for temporarily during said engage 
ment electrically bypassing said transducer means and direct 
ing a predetermined maximum electrical power to said drive 
means drive ‘motor to move said support member at a max 
imum speed downwardly within said stacking region. 

8. In a stacking device of the type ‘used in a publication con 
veyor system and having a main frame mounting at least two 
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spaced stack support members separately movable in the same _ ' 
general continuous path downwardly through a stacking re 
gion to a‘ stacking region lower end and then upwardly through 
a return region displaced from said stacking region to a 
stacking region upper end, infeed conveyor means operably 
associated with said main frame for feeding a continuous 
stream of publications to said stacking region upper end and 
depositing said publications to generally vertical stacks on said 
support members during said support member movement 
downwardly through said-stacking region, and guide means 
operably connecting said support members to said main frame 
movable in said continuous path and positioned for receiving 
said publications into said stacks built thereon during said sup 
port member movement downwardly through said stacking re 
gion and depositing said stacks at said stacking region lower 
end, the improvements comprising in combination: drive 
means operably connected to said support members for alter 
natively progressively moving one of said support members 
downwardly through said stacking region while the other of 
said support members remainsfree from movement ready for 
entrance into said stacking region upper end during at least 
part of said one support member movement within said 
stacking region; and stack sensing means operably connected 
to said drive means and positioned relative to said stacking re 
gion upper end for directly sensing an upper extremity of each 
stack during a buildup of'said each stack on each of said sup 
port members from said publication continuous stream and 
automatically regulating the speed of movement of said each 
support member during said each stack buildup to maintain an 
upper extremity of said each stack within a predetermined 
vertical distance range from said stacking region upper end 
and said feeding of said publication continuous stream into 
said stacking region. ‘ 

9. A stacking device as de?ned in claim 8 in which said 
drive means includes variable speed electric drive means 
operably connected to said support members for providing 
said support member movement and moving said support 
members downwardly through said stacking region at variable 
speedsaccording to the amount of electrical power directed to 
said drive means; and in which said stack sensing means in 
cludes a sensing member positioned for engagement with said 
each stack upper extremity during said each stack buildup and 
movable according to said each stack upper extremity, drive 
speed control means operably connected to said sensing 
member for regulation according to said sensing member 
movements and electrically connected to said electric drive 
means controlling the amount of electrical power to said drive 
means according to said control means regulation. 
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10. A stacking device as de?ned in claim 8 in which said 
drive means includes at least one variable speed electric drive 
motor operably connected to said support members moving 
said support members at variable speeds according to the 
amount of electrical power directed to said drive motor; and ' 
in which said stackv sensing means includes a sensing arm en 
gaged with said each stack upper extremity during said each 
stack buildup and moving according to changes in the position 
of said each stack upper extremity, variable transducer means 
operably connected to said sensing arm for regulation accord 
ing to said sensing arm movements and varying'the amount of 
electrical power to said drive means drive motor according to 
said transducer means regulation‘to maintain said each stack‘ 
upper extremity within said predetermined vertical distance- ' 
range during said each stack buildup. - 

11. A stacking device as de?ned in claim 8 in which said 
drive means includes variable speed electrically actuated drive 
means operably connected to said support members moving 
said support members in said continuous path at a speed ac 
cording to the amount of electrical power directed to said‘ 
drive means; and in which said stack sensing means includes 
movable electric transducer means for constantly sensing said 
each stack upper extremity during said each stack buildup and 
regulating the amount of electrical power to said electrical ' 
drive means according to the position of said each stack upper 
extremity relative to said vertical distance range, said trans“ 
ducer means increasing electrical power to said drive means 
during movements of said each stack upper extremity toward 
an upper limit of said vertical distance range and decreasing 
electrical power to said drive means during movements of said 
each stack upper extremity toward a lower limit of said verti 
cal distance range. ~ ' ' 

12. In a stacking device'of the type used in a publication 
conveyor system and having a main frame mounting at least 
two spaced stack support members separately movable in sub 
stantially the same continuous path downwardly through a 
stacking region to a stacking region lower end and then up 
wardly through a return region displaced from said stacking 
region to a stacking region upper end, infeed conveyor means , 
operably associated with said main frame for feeding a con- - 
tinuous stream of publications to 'said stacking region upper 
end and depositing said publications into generally vertical 
stacks on said support members during said support member 
movement downwardly through said stacking > region, and 
guide means operably connecting said support members to" 
said main frame movable in‘ said continuous path and posi 
tioned for receiving said publications into said stacks built 
thereon during said support member movement downwardly 
through said stacking region and depositing said stacks at said 
stacking region lower end, the improvements comprising in 
combination: ?rst drive means operably connected to one of 
said support members and second drive means operably con 
nected to the other of said support members for alternatively 
moving said support members downwardly through said 
stacking region; and stack sensing means‘operably connected 
to said drive means and positioned relative to said support 
member path of movement downwardly through said stacking 
region for sensing the speed of stack buildup during said stack 
buildup on the particular of said downwardly moving support 
members then moving through said stacking region and auto 
matically controlling the speed of said drive means drive to 
said particular of said support'members to maintain during 
said stack buildup an upper extremity of said stack within a 
predetermined vertical distance range from said stacking re- - 
gion upper end and said feeding of said publication continuous 
stream into said stacking region. ‘ ' 

13. A stacking device as de?ned in claim 12 in which'each 
of said ?rst and second drive means includes variable speed 
electric drive means moving at speeds according to the 
amount of electrical power directed thereto, said ?rst and 
second drive means being operably connected to the respec 
tive of said support members for driving said support member 
at a speed proportionate to the speed of said drive means; and 
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in whichsaid stack-sensing means includes electric transducer‘ 
means electrically connected to said drive means and movable 
according to said sensing of said stack buildup speed for regu 

‘ lating' the amount of electrical power to the particular of said . 
drive means to control said particular drive-means speed and 
thereby maintain said stack upper extremity within said verti 
cal distance range.‘ ‘ ' Y ' , 

14. A stacking device as de?ned in claim '12 in which each 
of said ?rst and second drive means includes variable speed 
electric drive means moving ‘at speeds'x'according' to the 
amount of electrical power directed thereto, said first and 
second drive means being operably connected to the respec 
tive of said support members for driving said support member 
at a speed proportionate to the speed of said drive means; and 
in which said stack sensing means includes electric transducer 
means electrically connected to said‘drivemeans and movable 
according to said sensingof said stack buildup speed for regu 
lating the amount ofvelectrical power'to the particular of said 
drive means to control said particular drive means speed and 
therebymaintain said stack upper extremity'within said verti 
cal distance range, safety switch meanselectrically connected 
to said drive means and actionable upon said stack upper ex 
tremity reaching a maximum vertical ‘distance within said 
predeterminedvertical distance range for temporarily overrid 
ing said transducer means and directing a predetermined max 
imum electrical power to said particular of said drive means to 
move said particular of said support member ‘downwardly at a 
predetermined maximum speed. ,. _' a ‘ 

15. A stacking device as de?ned in-claim 12 in which each 
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of said ?rst and second drive means includes variable speed ‘ 
electric drive means moving at speeds according to the 
amount of electrical power directed thereto, said ?rst and 
second drive means being operably connected to the respec 
tive of said support members for drivingsaid support member 
at a speed proportionate to the speed/of saiddrive means; and 
in which said stack sensing means includes a pivotal sensing 
arm positioned engaged with said stack upper extremity dur 
ing said stack buildup andspivotally movable according to’ 
changes in position of said-stack upper'extremity, drive speed 
control meansoperably connected to said pivotal sensing arm 
and regulating electrical power to the particular of said drive ‘ 
means driving said particular of said support member for vary 
ing said electrical power to said particular drive means and. 
thereby regulating thedownward speed of said particular sup 
port member. '‘ 1 ‘ I :¢ . ' ' 

16. A stacking device as de?ned in claimf12 in which each 
of said ?rst and second drive ‘means includes 'a variable speed 
electric drive motor operably connected tothe appropriate of 
said support members for‘ alternately moving said support 
members downwardly through said stacking region, said drive 
motors moving said support members‘ at speeds proportionate 
to the amount of electrical power directed to said drive mo 
tors; and in which said stack sensing means includes a pivotal 
sensing arm operably engaged with said stack upper extremity 
during said stack buildup and movable according to the verti 
cal ‘ level of said stack upper extremity; differential electric 
transformer means having a movable control bar operably 
connected to said pivotal sensing arm and movable according 
to movements of said sensing arm, said control bar regulating 
the amount of electrical power through said differential trans 
former means by said'control bar movements, said differential 
transformer means being operably connected > to the ap 
propriate of said'drive means at‘least during said drive means 
drive to said particular of said supportmembers for regulating 
the amount of electrical‘ power‘ to said appropriate drive 

' means to control the speed of said particular of _ said support 
member thereby maintaining said stack upper extremity v 

‘ within said vertical distance range. ‘ ’ 

177 In a stacking device of the type in a publication 
_ conveyor system and having a main frame mounting two sets 
of spaced stack support members movable in a common con~ 
tinuous path downwardly through a stacking region to a 
stacking region lower end and then upwardly through a return 
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region displaced from said region to a stacking region ‘ 
upper end, said support members of one set being individually 
alternately positioned along said continuous’path with the sup 

' port members of the other set, infeed conveyor means 
operably associated with said main‘ framefor feeding a con 
tinuous stream of publications to said. stacking region upper 
end and depositing said publications into generally vertical 
stacks on said support members duringsaid support member 
movement downwardly through said.‘ stacking region, and 
guide means operably connecting said support members to 
said main frame movable in said common continuous path and 

- positioned for receiving said publications into said stacks built 
thereon during said support member movement downwardly 
through said stacking region and, depositing said stacks at said 
stacking region lower end, the improvements comprising in 
combination: ?rst drive means operably 'c'onnected to one of ‘ 
said support member sets for separately driving said one sup 
port member set and the support members thereof, second 
drive means operably connected to‘ the other of said support 

. ' member sets for separately driving said other-support member 
set and the support members thereof, said first and second 
drive means alternately moving one of said support members 
of the appropriate of said sets downwardly through said 
stacking region while the other of said support-member sets 
remains free from movement with a support member ready for 
entrance into said stacking region upper end during at least 
part of said one support member movement‘ within said 
stacking region; and stack sensing means operably connected 
to said drive means and positioned relative to said support 
member path of movement downwardly. through said stacking 
region for sensing the speed of stack ‘buildup during said stack 
buildup on the particular of said downwardly moving support 
members then moving through said stacking‘ region and auto 
matically controlling the speed of said drive means drive to 
said particular of said support member‘ sets to maintain during 
said stack buildup an upper extremity of said stack within a 
predetermined vertical distance rangefrorn said stacking re 
gion upper end and said feeding of said publication continuous 
stream into said stacking region. 

18. A stacking device as de?ned in claim1l7 in which each 
of said ?rst and second drive means includes variable speed 
electric drive means for driving said ‘support member set at 
varying speeds according to the amount of electrical power 
directed thereto; and in which said stack sensing means in 
cludes variable electric transducer means operably connected 
movable according to the vertical position of said stack upper 
extremity during said stack buildup and regulating electrical 
power to the appropriate of said drive means to control the 
downward speed of said particular of said downwardly moving 
support members thereby controlling said stack upper ex 
tremity within said vertical distance range during said stack 
buildup. _' ~ 

19. A stacking device as de?ned inclaim 17 in which each 
of said ?rst and second drive means includes variable ‘speed 

. electric drive means for driving said support member set at 
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varying speeds according to the amountof‘ electrical power 
directed thereto; and in which saidstack sensing means in 

' cludes variable electric transducer means operably connected 
movable according to the vertical position of said stack upper 
extremity during said stack buildup and-regulating electrical 
power to the appropriate of said drivesmeans to control the 
downward speed of said particular of said downwardly moving 
support members thereby controlling 'said' stack upper ex 
tremity within said vertical distance range during said stack 
buildup, pivotal sensing arm means engaged with said stack 
upper extremity during said stack buildup and movable with 1 
said stack upper extremity, said sensing arm means being 
operably connected to said transducer means for moving said 
transducer means, safety switch means'operably connected to 
said sensing arm means for actuation upon said stack upper 
‘extremity reaching a predetermined'maximum vertical posi_ ‘ 
tion within said vertical distance range to electrically bypass 
said transducer means and direct a predetermined maximum 
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electrical power to said appropriate of said drive means and 
drive said particular support member downwardly at a 
predetermined maximum speed. 

20. ln a stacking device of the type used in a publication 
conveyor system and having a main frame mounting a series of 5 
spaced stack support members movable in a continuous path 
downwardly through a stacking region to a stacking region 
lower end and then upwardly through a return region dis 
placed from said stacking region to a stacking region upper 
end, infeed conveyor means operably associated with said 
main frame for feeding a continuous stream of publications to 
said‘ stacking region upper end and depositing said publica 
tions into generally vertical stacks on said support members 
during said support member movement downwardly through 
said stacking region, and guide means operably connecting 
said support members to said main frame movable in said con 
tinuous path and positioned for receiving said publications 
into said stacks built thereon during said support member 
movement downwardly through said stacking region and 
depositing said stacks at said stacking region lower end, the 

15 

20 

25 

30 

35 

45 

60 

65 

75 

~16 
improvements comprising in combination: variable speed 
drive means operably connected to said support members for 
moving said support members in said continuous path; and 
stack sensing means operably connected to said drive means 
and positioned relative to said support member path of move 
ment downwardly through said stacking region for sensing the 
speed of stack buildup on said downwardly moving support 
members and automatically controlling the speed of said drive 
means drive to said support members to maintain during at 
least a part of said stack buildup an upper extremity of said 
stack within a predetermined vertical distance range from said 
stacking region upper end and said feeding of said publication 
continuous stream into said stacking region, said stack sensing 
means being operable independent of speed of said feeding of 
said publications by said infeed conveyor means other than 
through said sensing of said stack buildup directly at each one 
of said downwardly moving support members during said 
stack buildup. 


