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This invention relates to. novel means for cutting, sort-
ing, and stacking paper in a smgle continuous operation,
and with such acuracy, precxsxon and freedom from dust,
that the ‘paperfso stacked requires no further handlmg
other thah wrapping, weighing and labelmg prior to de-
livery to the customer. The operation is performed at
high speed on a single web of paper.

The present application is a contintation-in-part of my

-copending application, Serial No. 96,847, filed March
20, 1961, for “Single Web Sheet Cutter and Stacker,”
now abandoned

In conventional sheeting operations at ‘a paper ‘mill,
webs from'a plurality of rolls are combined and directed
through a sheet cuiting machine at relatively low- speed,
in the order of 150 to 300 feet per minute.
are cut. approximately one inch oversize in eack dimension
to allow for a guillotine trimming operation which fol-
lows. In between the cutting and trimming operations,

The sheets’

10

20

2

precludes automatic inspection and sorting of the cut
sheets as a continudus part of the sheeting operation.

My invention overcomes all the above mentioned dif-
ficulties of conventional sheeting operations by novel
means which I shall now proceed to describe. .

Other ob;ects and advantages will hereinafter appear.

To aid in understanding my invention, and as-'part of
this specification, the following drawxngs of certain prac-
tical and advantageous illustrative embodlments are in-
cluded, in which,

FIGURE 1 is a comprehensxve, purely diagrammatic
view of the preferred embodiment of my mventxon,

FIGURE 2 is a fragmentary dlagrammatlc view in sec-
tional, side elevation, showing in some detail the sheet
transport system from the sheet cutter to the second
sorter-stacker unit; ]

FIGURE 3 is a fragmentary view in sectional side ele-
vation of a typxcal sorter-stacker unit;

FIGURE 4 is a fragmentary view, partly broken away, .
of a collecting drum and associated mechanism; 8

FIGURE 5 is a fragmentary view, partly broken away,
of a transfer drum, )

FIGURE 6 is a fragmentary view in sectional side ele~

" vation, showing in detail a combination of sheet guide,’

the sheets are manually handled for ocular inspection,

sorting .and - counting. : Substantially more paper than re-
quired to fill the customer’s order must be cut to assure
an adequate allowance for loss. due to. inspection and
sorting. Since the amount of paper that will be rejected
in the sorting -operation is never known in advarce, fre-
quent over-runs of under-runs of cut paper occur. The
over-runs. -.of course end . up as storage problems or
“broke”; the under-runs as delays in deliveries and in
scheduling problems.” The trim losses often amount to
10% or more of the original good paper. A great amount
" of “floor space 'is required for the inspection and sortmg,
and intermediate storage. Much. manual labor is re-
quired, largely of a heavy, tedious and/or repetitive
nature.

The finished stacks of paper contain repeatmg sequences
of individual sheets from a number of different rolls of
paper, and this gives sheet to sheet differences in color,
finish, ink receptivity and other characteristics that affect
printability of the paper. The printing press operator can
-adjust his press to print any one of the sheets well, but
not all of them well with one press setting.

While single web cutting on conventional equipment
is entirely possible, the low rate to which the advance of

. the cut sheets for stacking must be limjted makes the opera-

. tion generally uneconomical. Stacking velocities of 250
feet per minute are about the maximum that most papers
will stand without having -the leading edges damaged by
the impact of the sheets against paper stops. -

The edge slitting and cutting of multiple webs in the

conventional cutter produce a quantity of paper dust due
to cutting through the combined thickness of the muluple
webs. The dust gets batween the sheets and is almost i im-
possxble to remove. This dust creates a very serious prob-
lem in printing ‘plants, ﬁllmg up and often damaging the
printing plates, and causing prmtmo results ‘of inferior
quality.
. In multiple web cutting, on even the best available
“:equipment, due to the thickness of the cut and to slippage
between webs, the cut sheets will vary in size and square-
ness beyond the allowable tolerances. This makes neces-
sary the guillotine trimming operation, with its extra
equlpment labor-and trim losses.

It is quite obvious that multiple web cutung virtually

30
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sorting flipper and collecting drum; |
" FIGURE 7 is a fragmentary plan view, partly broken
away, of the mechanism of FIGURE 6

FIGURE 8 is a diagrammatic v1ew of dnvmg means
for the sheet transportmg tape system;

FIGURE 9 is a diagrammatic view of the general
drive arrangement for the entire. machine;

FIGURE 10 is a plan view of an eplcycloxdal drwe
mechanism for the transfer drum,

FIGURE 11 is a sectional view of the epicycloidal
drive mechanism taken along line A—A of FIGURE 10

~looking in the direction of the arrows;

FIGURE 12 is a sectional view of the epicycloidal
drive mechanism taken along line C—C. of FIGURE 11
looking in the direction of the arrows;

FIGURE 13 is a sectional view of the epicycloidal
drive mechanism taken along line B—B of FIGURE 10,
looking in the direction of the arrows; .

FIGURE 14 is a graph of the motions produced by the
epicycloidal mechanism,

FIGURE 15 is a graph of the sheet velocmes produced
by the epxcycloxdal mechanism;

FIGURE 16 is a diagrammatic view of a D.C, motor
drive arrangement for the transfer drum, this drive being
a modification of that shown in the preferred embodi-
ment;

FIGURE 17 is a sectional view of a sorter-stacker unit
of the preferred embodiment, showing in schematic form
the operating mechanism for the sorting and transfer .
flippers, the sheet counting head, the ream flag inserter,
and the stack level sensor;

FIGURE 18 is a plan view of the tlmmg mechanism
of FIGURE 4;

FIGURE 19 is a vertical sectional vxew of the timing
mechanism of FIGURE 4;

FIGURE 20 is an end view showmg prmclpally the
stack tamper;.. ..

FIGURE 21 is a partly diagrammatic view of the op-
erating means for the stack tamper;

FIGURE 22 is a block diagram of the general control
system for the machine;

FIGURE 23 is a block diagram for the control system
for a sorter-stacker unit mcludmg layout of the .control
panel;

FIGURE 24 is a diagram showing the electrical means
for assigning duties to the respective sorter-piler units
and for implementing such assignments;



3,203,326

3.

FIGURE 25 is an electrical diagram showing essential
circuits involved in a single, typical sorter-piler unit;

FIGURE 25A is a diagram of the arrangement of one
set of switches in the timer; .

FIGURE 25B is a diagram' of the arrangement of a
second set of switches in the timer; .

- FIGURE 26 is a diagram illustrative in broad outline
of a single typical shift register unit;

FIGURE 27 is a view in side elevation of collecting
and transfer drums of a single stacker machine, consti-
tuting an alternative, simpler form of the invention;

FIGURE 28 is a diagrammatic view of driving means
" for the single stacker machine;

FIGURE 29 is a diagrammatic plan view of a single
stacker machine constituting another alternative, simpler
form of the invention;

FIGURE 30 is a view in sectional side elevation taken
on line A—A of FIGURE 29 and showing a compre-
hensive view of the FIGURE 29 embodiment of the in-
vention; ‘

FIGURE 31 is a sectional view taken on line B—B
of FIGURE 29 and showing the general drive arrange-
ment for the FIGURE 29 embodiment of the invention;

FIGURE 32 is a sectional view of the drive mechanism
taken on line C—C of FIGURE 29; :

FIGURE 33 .is a diagrammatic view of the sorting
flipper and its actuating’ mechanism;

FIGURE 34 is a‘diagrammatic view of
actuator mechanism; and .

FIGURE 35 is a block diagram of the control system
for the FIGURE 29 embodiment of this invention,

GENERAL DESCRIPTION' AND OPERATION

In the preferred embodiment of my invention as shown
- in FIGURE 1, a roll of paper is ‘placed in the unwinder
2 with the web therefrom moving at high speed through

the transfer

~a constant tension device 4, through slitters 6. where it

may be edge trimmed and/or slit as required, past web
cleaner 8, through draw rolls 10, around tension roll 12,
over inspection roll 14 where it is viewed by inspection
device 16, through feed rolls 18 and to Totary sheet cut-
ter unit 20 where it is cut into sheets. Fach sheet then
travels up inclined sheet conveyor 40 to the No. 1 sorter-
- stacker unit 100. ‘
As illustrated, No. 1 sorter-stacker unit 100 is stacking
sheets classified as “seconds.” No. 2 sorter-stacker unit
200 is stacking “firsts.” No. 3 sorter-stacker unit 300
is in - stand-by condition, ready to accept delivery of
#firsts” or “seconds” as may be required due to comple-
tion of a stack in either of the other two sorter-stacker
units. Any of the three sorter-stacker units can be pro-
grammed to receive “firsts” or “seconds,” or be put in
stand-by condition. - .
) If the sheet approaching No. 1 sorter-stacker unit 100
- is a “first” as determined by the inspection device 16, it
will by-pass the No. 1 sorter-stacker unit ‘106 and be
picked off the sheet corniveyor at the No. 2 sorter-stacker
unit 200 where it will be slowed down and delivered onto
the “firsts” stack of sheets. If the sheet had been'a “sec-
ond,” it would have been picked off the sheet conveyor at
the No. 1 sorter-stacker unit 100. If the sheet had been
classified as a “reject,” it would have by-passed all the
sorter-stacker units and would have been delivered into
the broke chute 80. :

Paper speeds up to 1000 feet per minute or more at the
unwinder may be attained. However, final speed of
sheets as they are delivered onto any of the stacks is
always appreciably less than 250 feet per minute, Means
for slowing the sheets at delivery to the stacks, together
with means for high speed sheet sorting, form the major
part of this invention and will be described in full detail
later herein.

Conventional equipment up to and including the sheet
cutter unit 20 may be readily obtained from manufac-
turers of paper making and converting equipment. While
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I illustrate and prefer a turret type unwinder with flying
paster of the kind sold by Black Clawson Co., Dilts Ma- .
chine Works Division, and described as example 13 of -
part IT of a brochure entitled “Continuous Unwinding " -
Equipment” by -Robert. J, Jacobs of the company re-
ferred to, due to its ability to put on a new roll of paper
without -stopping the operation, other. simpler types of
conventional unwinders can be used.

The length of sheet cut depends ‘on the length of web
fed during a:cutting cycle of a conventional flying cut-
fer 20. A common driver is provided for the cutter
drum and for the web feeding means. The .cutter drum
is positively driven from the common driver in fixed rela-
tion thereto, while a manually settable change speed
transmission umit is interposed between the common
driver and the web feeding means, for causing any chosen
one of a wide variety of selected lengths'to be consistently
and precisely fed out and cut. The change speed unit
415 is desirably a positive change gear unit of the type
disclosed and claimed in my U.S. Patent 3,128,662, The'
change gear unit employed in the present illustrative ma--

inches in length at uniform intervals of one-sixteenth
inch. &

The illustrative inspection device 16, capable of giving
multiple quality classifications, has been developed by
the Radio Corporation of America, Camden, New Jerscy,
and is not per se a part of this invention. The device
is identified by the manufacturer as “Optical Paper In-
spection Equipment” Catalogue No. E~4350. Inspec-
tion equipment of other manufacture is currently avail-
able and may be used in the same general location and
for similar purposes. For the purpose of the present
disclosure it-is sufficient that an inspection mechanism
is provided which scans the web, develops a predeter-
mined signal voltage if the sheet length is of “seconds”
quality, and a greater predetermined signal voltage if the
sheet length is of “rejects” quality, producing a “seconds”
signal in the first instance, and both “seconds” and “re-
jects” signals in the second instance. .

The number of sorter-stacker units used depends on the
production requirements of the installation. Three
sorter-stacker units make up the preferred system. 'This
permits stacking two different classifications of sheets and
having an extra sorter-stacker unit in stand-by condition
so that a unit containing a finished stack can be with-
drawn from service and a fresh unit substituted, without
loss of operating time on the machine. Together with
the flying splice unwinder, this permits 100% ruaning
time except for paper breaks or other malfunctions, main-
tenance and resetting pursuant to changes of output re-
quirements. ' v -

Where antomatic inspection and sorting is not required
but high speed single web sheeting is desired, a simpli-
fied single stacker unit, similar to the sorter-stacker unit
1490, but without the sorting feature, may be used. - De-
tailed description of this will be given later. Such a unit
could also be readily adapted to stack sheets from high
speed, web fed printing presses.

SHEET CONVEYOR

Sheets leaving the sheet cutter unit 20 are picked up
and transported by the inclined sheet conveyor 40 to the
first sorter-stacker unit 100. This conveyor is inclined
rather than level, so that the equipment ‘up to and in-
cluding the cutter may be mounted at. floor level. The
sorter-stacker units should be elevated enough to permit
building the required height stacks of paper to meet the
customer’s specifications. Obviously, many variations in
elevations of the various units may be employed, even to
the extent of having two or more operating floor levels.
For most installations the arrangement as shown in FIG-
URES 1 and 2 will be found preferable, .

A larger scale view of the inclined sheet conveyor and - .
associated equipment is shown in FIGURE 2. Web 30

chive is adapted to provide sheets from about 24 to 49 - ‘
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coming to the cutter drum 21 is shown cut into sheets 32,
33 and 34 which are shown disposed at various locations
between top tapes 42 and bottom tapes 43. The top tapes
42 consist of a set fo 3% inch wide by .050 inch thick
plastic belts spaced on 2% inch centers and sufficient in
number to extend slightly beyond the edges of the widest
sheets which the machine is capable of bhandling. Di-
mensions given herein are strictly for purposes of illus-
tration and are not to be interpreted-as limitations. 1t will
be seen that this set of tapes is carried on rolls 44, 45, 46,

47,48, 49, 50 and others not shown in this view. Roll 47

is the drive roll for this set of tapes.
Bottom tapes 43 are similar in structure and $pacing to
“the top tapes and lie directly beneath the top tapes. The
bottom-tapes are carried on rolls 49, 51, 52, 53, 54 and
pulleys -140. Roll 54 is the driver for this set of tapes

and is driven in a manner similar similar to rolls 47, 172,

fand 272 (FIG. 3) as will be described later.

. For ‘guiding and maintaining the spacings of the tapes,
rolls 44, 45, 48, 49, 51, 53 and pulleys 140 are slightly
crowned at the positions where the tapes contact them.

Roll 50 is so disposed that it causes tapes 42 to con-
tact tapes 43 and exert a slight pressure upon them. This
forms a nip between the tapes causing a gripping action
on a sheet just before it is cut loose from the web by catter
drum 21.. Roll 50 is ad;ustable in the directions of the
arrows passmg through-it, It is normally positioned to
cause gripping of the sheet slightly before the sheet is
severed- from the web. ~The tapes always run faster
than the paper web, as will be explained later, and hence
the sheets are quickly accelerated to tape speed as soon
as they are cut, This also accounts for the spacing be-
tween sheets 32, 33 and 34 as shown.

Top tapes 42 extend for the full length of the machme
as shown in FIGURE 1." Bottom tapes 43 only extend to
the first collecting drum 104 as shown:. 'Additional bot-
tom tapes 101,.201 and 301 are provided betwéen the col-
lecting drums 104, 204 and 304, and the “rejects” 'chute 80
as showrin FIGURE 1.

All these tapes 42, 43 101, 201 and 301 run at the
surface speed of the collectmg drums 104, 204 and 304.

A small roll 41 (FIG. 2), driven at tape speed is
located as close to cutter drum 21 as possible, to direct
the sheets onto the sheet conveyor and to keep the paper
traveling past the cutting point in a straight line.

SORTER-STACKER OPERATION

The three sorter-stacker units shown in FIGURE 1
are all substantially'identical. For clarity, basic parts of
the No. 1 sorter-stacker unit are identified by numbers:in
the series 160 to 199. Similar parts of the No. 2 sorter-
stacker unit bhave corresponding numbers in the 200 to
299 series and similar parts of the No. 3 sorter-stacker
unit have corresponding numbers in the 300 to 399 series.

The following brief explanation of ‘the operation will
be followed by more detailed descriptions of the various
mechanisms used.

As illustrated in FIGURES 1, 2 and 3 the No. 2 sorter-
stacker unit is stacking sheets classified.ds “firsts.” Sheet
34, a “firsts,” is shown in FIGURE 3 as being transported
by tapes 42 and 161 over guides 202 to sorting flipper
203 which is in the raised of;accepting position. Sorting
flipper 203 then directs the sheet on down and around col-
lecting drum 204 where it is held in place on the drum by
tapes 205 and transfer guides 234, This No. 2 sorter-
stacker. unit is typxcal of all the sorter—stacker units and
is shown in detail in FIGURE 3.

Transfer flipper 266 is shown in its up position in FIG-
URE 3, in' the act of stripping a packet of five sheets 35
from the collecting drum 204 and directing it onto the
transfer drum 207 where the packet is held in place by
tapes 208. 1t will be noted that the trailing edge of the
five sheet packet is in line with the arrow “x” shown on
the collecting drum 204. This point x on the coliccting

Sheet 34 is shown as .
. having been fully accepted in FIGURE 2.
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drum 204 is the main indexing point used in timing-all+ -
the operations of the sorter-stacker unit. . It marks the
point where the trailing edge of any length sheet will
always fall, After originally synchronizing this point om
the collecting drum 204 with the trailing edge of any nor-
mally delivered sheet, no further adjustment of the drum
or its drive shaft will be required except upon reassembly
of the machine after repairs, or maintenance on the ma-
chine drives.

As the collecting drum 204 rotates, the traxlmg edge of
the five sheet packet leaves the collecting drum 204, and
the transfer ﬂxpper 206 is moved back to collecting posi-
tion, as shown in FIGURE 17, before the leading edge of
Thus'sheet 34 is directed around the -
collecing drum 204 toward guides 202, and is held to the
drum by tapes 209, Sheet 3¢ will then completely circle
the collecting drum 204 and will continue to do so until
removed by the transfer ﬂippers 206. Assuming that
sheet 33 which follows sheet 34 is a “first,” it will be di~
rected onto the collecting drom 204 and will be deposited
directly on top of sheet 34 with edges i exact register.
Some explanation as to why this will occur is in order.
The cutter drum 21 and the collecting drums 104, 204
and 304 are positively connected together by means of
the machine drive in one-to-one ratios, as will be shown
in more detail Jater under the heading, “General Machine
Drives.” Thus when the cutter drum 21 makes one revo-
lution, all the collecting drums 104, 204 and 394 will like-
wise make one revolution. As stated previously, the sheet
transport tapes travel at the same speed as the surface
speed of the collecting drums. Thus, these tapes will travel
ae- distance equal to the circumference of a collecting
drum for very revolution of the collecting drums and
therefore, every revolution of the cutter drum 21, For
the purpose of illustration, the circumference of each of
the collecting drums 1€4, 204 and 304 is taken as 56
inches, and the sheet being cut is assumed to be 40 inches
long. Iflustratively, the axes of successive collecting
drum shafts 128, 228, 328 are spaced apart by uniform
intervals each equal to a drum circumference. This is a
desirable but not an essential relationship.

The tapes 42, 43, 101, 201 and 301 travel 56 inches for
every cut, causing the trailing edges of the sheets to be
situated on the tapes at 56 inch intervals and with 16
inches between sheets, Therefore, since a trailing edge
occurs every 56 inches, and 56 inches is the circumference
of the collecting drums 104, 204 and 304, the frailing
edges of sheets collected on a collecting drum will fall
directly on top of each other.” This will not be exaclty
true because the circumference of the collectnig drum in-
creases slightly with each sheet collected. However, for
practical purposes the deviation due to this cause is so
small as to be of no consequence. From the above data,
it will be evident that the distance frof the cutting point
at the sheet cytter unit 20 to the point x on any collecting
drum is necessarily an integral multiple of the circumfer-
ence of the collecting dmrm

The collectmg drum 204 will collect only “firsts,” If.a

“seconds” or a “rejects” sheet comes along, the sortmg
flipper 263 will move downwardly into the closed posi-
tion indicated by the dotted lines in FIGURE 3, permit-
ting the sheet to travel over and past sorting flipper 203
toward the next sorter stacker unit.

When a fifth sheet comes onto the collecting drum 204,
and just before it reaches the transfer flipper 206, such
transfer flipper will be caused to move upward into strip-
ping position as shown in FIGURE 3, and all five sheets
will be stripped as a packet from collecting drum 204 and
directed onto the transfer drum 207. During this trans-
fer, both collecting drum 204 and transfer drum 207 will
be rotating at exactly the same surface speed.  As soon
as the five sheet packet 35 is clear of the collecting drum
204, the transfer drum 207 starts slowing down and at-
tains a minimum speed equal to about 15% of its original
speed just as the leading edge of the five sheet packet 35
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contacts back joggers 210. The transfer drum 287 is then
accelerated to the speed of the collecting drum 204, ready
to accept another five sheet packet as soon as it has been
collected.

Enroute from the transfer drum 287 to the stack 213,
the sheets, . transported by tapes 208, arc stripped from
transfer drum 207 by means of strippers 214, and pass
“under rubber roller 215 and over an air pipe 218. As the
sheets settle down on the stack, the joggers 216, 211 and
212, assisted by air jet conduit 219, move the sheets into
exact registry with the sheets already on the stack.”

For some grades and sizes of sheets, tamper 600 is
automatically lowered onto the stack at intervals, to com-
press the stack and remove excess air from between the
sheets. This tamper mechanism is described in more de-
tail Jater- under the heading “Stacker Details.” For very

heavy: papers and light paperboards the tamper may be:

omitted or temporarily rendered inoperative.

Five has been chosen as thé number of sheets to com-
plete a packet on a collecting drum fér several reasons,
In the first place, the collection of five sheets affords am-
ple time for the slow-down-speed-up cycle of the associ-
ated transfer drum. Secondly, the five sheets, compressed
by the tapes into a firm packet, have sufficent body and
stiffness to cause them to be carried across the stack with-
“ .out crumpling. A third reason in that five is an aliquot
part of a ream. of 500 sheets, and thus simplifies ream
counling and the insertion of ream marker flags. For
very light papers, the collection of 10 or more shects may
be found to be preferable. Modifications of the control
system caa be contrived to collect any reasonable, desired
number of sheets.
~ The angular relation between the collecting drum and
the transfer drumy (W in° FIGURE 17) is arbitrarily se-
lected. I find 36 degrees to be a satisfactory value. Less
than 36 degrees makes the unit greater in length and
height; more than 36 degrees tends to make the wrap of
tapes 269 (FIGURE 3) around the collecting drum rather
short. :

An air pipe 220 (FIGURE 3) has % inch holes posi-

tioned between each pair of successive guides 202, and-

directed toward the top of the collecting drum. The air
from this pipe causes the sheets to smoothly follow the
contour of the bottom of the sorting flippers 203 until

engaged by tapes 2085. Otherwise, the shects tend to flut- 4

ter and wrinkle at this point, -

COLLECTING DRUMS

A partial cross ‘section and assembly of a collecting
drum 204 is given in FIGURE 4. The collecting drum
must have a ¢ircumference greater than the length of the
longest sheet to be handled, preferably at least 10 to 15%
greater. This is necessary in order to provide a gap be-
tween the two ends of the sheet, or packet of sheets, so
that the tips of the transfer flipper 206 (FIGURE 3) can
get in and out of the collecting drum grooves 221 with-
cut contacting or damaging the sheets. This gap is also
necessary between sheets on the transporting tapes to per-
mit operation of the sorting flippers 203. In the mech-
anism as illustrated herein, the gap is mecessarily at least
one-eighth of the drum circumference or 45°,
lows for a maximum sheet length of 49 inches, and the
minjmum gap amounts to one-seventh of the maximum
sheet length.

The collecting drum may be constructed as a casting,
as a weidment, or formed of reinforced. plastic, or fabri-
cated by other means. A series of grooves 221 approxi-
mately 1 inch wide by one-half inch dezp are formed in
the face of the drum. The lands 222 between the grooves
are one and three-quarter inches wide. As mentioned
previously, where dimensions are given, they are for pur-
poses of illustration and are not to be interpreted as Jim-
itations. "The. grooves permit the tips of the transfer flip-
pers 286 to enter and strip the sheets from the drum.

A series of 3y inch holes 223 arranged as shown are

This al- .
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provided for holding the leading edge of the first sheet
collected to the collecting drum by vacuum. Vacuum is
supplied to the inside of the drum through stationary vac-
uum plate 224, faced with wear plate 225 and connected
to a source of vacuum by duct 226, Holes 227 in the-end
web of the drum give access for the vacuum to the inside
of the drum. Holes 223 do not extend the full circum-
ference of the drum, but are limited to such area that they
can hold the leading margin, at least, of any length sheet
for which the machine is designed. The vacuum retjuired
inside the drum is in the order of ¥4 Inch as measured
by a water column manoineter. . This measurement is
with all holes open; that is, not covered by paper or tapes.
When covered by paper the vacuum rises a % inch of
water. .

The use of vacuum at the collecting drum is preferred
in order to insure u tight hold on the leading edge -of the
first sheet collected on the collecting drum. Without vac-
uum, the leading edge of this sheet, when - passing the
transfer guides and flippers may lift off slightly causing
the sheet to creep slightly backwards on the drum every
revolution. In case a single sheet has to be held on the
a number of revolutions, as can happen due to
sorting, the sheet if allowed to slip would get completely
out of register and could causc a jam-up at the transfer
flippers when a transfer is made. All sheets after and
including the first sheet tend to adhere to one another-
as a result of having the air squeezed out from between
them by the tapes around the collecting drum. Thé air
trapped in the grooves in the collecting drum tends to pre-
vent adequate adherence of the first sheet to the collecting
drum. Mechanical gripper fingers for this purpose could
be used, but I find the vacuum to be simpler.

Collecting drum 284 (see FIGURE 4) is mounted on
shaft 228 by means of keys and set screws (not siown).
Synchronizing adjustment of the drum can’ only be ef-
fected by adjustment of the drum shaft relative to the
shaft drive. The shaft is supported by means of bearings
229 on frames 238. On the left outboard end of shaft
228 is rigidly mounted a miter gear 291 which engages a
miter gear 292 on a shaft 701 of a timing assembly 700,
which will bé described later under the heading, “Control
System.” . Inboard at the same end are mounted by key
and set screws (not shown) sprockets 294 and 295 which
drive  the tape driving rolls, which drives will also be
shown in detail later under the heading, “Tape Systems
and Drives.” Inboard at the right end of the shaft. js
mounted by key and set screws (not shown) timing cam
293. The action of this cam will be described later, Out-
board at this end on shaft 228 are mounted by keys and
set screws (not shown) sprockets 297 and 299, and tim-
ing belt pulley 296, Sprockets 297 and 299 are the main
drives to the collecting drum, Pulley 296 drives, by
means of timing belt 561, the slow-down-speed-up mecha-
nism 560, FIGURE 9, which drives the transfer drum, as
will be explained in the fheadings, “General Machine
Drives” and “Epicycloidal Transfer Drum Drive.”

TRANSFER DRUMS

Design and assembly of a transfer drum 29 is shown
in FIGURE 5. 'This drum Is normally identical in size
and grooving to the collecting drum just described. - How-
ever, since. this drum has to slow down and speed up many
times a minute, its mass; particularly at the rim, must be
kept as lIow as possible. ~Aluminum and fiber glass re-
inforced plastic have been found suitable for the purpose.
Other types of construction can be used. The transfer
drum does not require vacuum since the sheets contact -
it for less thdan one revolution and cumulative slippage
cannot thus occur. The drum mounts on shaft 231 with
keys and set screws (not shown). The shaft is supported
in bearings 232. Outboard on the right end of the shaft
is mounted with key and set screws (not shown) timing
belt pulley 233 which is driven by timing belt 502 from
the sIow-down-spccd-up drive mechanism 569, 1o be de-
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scribed Jater. “While the diameter of the tramsfer drum
is preferably the same as that of the collecting drum, it
may be larger. or smaller as long as the surface speed
ratios are not changed. . : :

While the transfer mechanism described here is a

" transfer drum, other mechanisims, such as a tape transport-
ing system having the sume slow-down-speed-up character-

istics as the transfer drum, may be provided. ' Such a
tape transport system is described .in detail later under
“Simple Single Stacker Machines”.

PAPER GUIDES AND FLIPPERS

FIGURES'6 and 7 give enlarged details of paper guides
* 262 and sorting flippers 203. Transfer guides 234 and
transfer flippers 206 are generally similar. FIGURE 6
Is a partial sectional elevation, while FIGURE 7, is a top
view at the back side of the machine,

Referring to FIGURE 6, the guides 202 can.be made
of nylon and be about 3 .inch thick. Each is attached to
a stationary shaft 235 by means of clamping screw 236
and pointed set screw 237. A hole is diiiled in the shaft
for the set screw 237 to maintain exact alignment of an
individual gaide 262 with the ‘other guides on the shaft.

The guides 202 are centered on the groove in the collects

ing drum as shown in top view, FIGURE 7. In this
view will also be seen tape pulleys 240 and 241 arranged
as shown on shaft 235. Spacer rings 242 are used to
. fill the gaps next tb the guides. Set collars 238 clamp
the various clements together on shaft 235, It will be
noted that pulleys 241 are slightly smaller in diameter
than pulleys 240. ~ This is done so that paper being carried
forward by tapes 101 will not be urged back by the
Teverse running tapes 299, Structural details of the
larger puiley %48 are shown in the sectional view of ‘one
of these larger pulleys onshaft 245. Ball bearing 240a
has pressed onto its outer race a ting 240b° which- is
crowned as shown in order to keep the tapes in place.
Pulleys 241 are identical, except the diameters are slightly
smaller. The ball bearing shown.is the wide inner ring
sealed type, factory lubricated. Shaft 235 is supported
at each end by bearings 239, mounted on the machine
frame 230. Near the back frame, a clamp arm 243
is attached to the shaft. The outer end of the clamp
arm is rigidly fastened to the frame by screw 244. This
keeps the shaft from rotating and from moving axially,
thus holding the guides 282 in the proper position. Re-
moving screw 244 will permit swinging the guides 202
upward for clearing out any jam-ups of paper which may
occur due to malfunctions of the equipment. Transfer
guides 234 shown in FIGURE 3 are constructed and
mounted-in a similar manner to guides 202.

Sorting flippers 203 are constructed, and mounted on
shaft 245, simijlar.to guides 202. ~Shaft 245 is supported
by-beurings 246 mounted on front and back frames 230.
Shaft 245 has rigidly attached to it arm 247 by which
it is rotated to move the sorting flippers 203 up and down.
The sorting flippers 203 are shown in"the down position
in FIGURE 6. The extreme .end of arm 247 operates
between adjustable rubber. faced travel-limit screws 248
and 249. Links 250 and pins 251 and 252 connect the
arm to.a pneumatic cylinder assembly 253, which supplies
the power for moving the sorting flipper 203. Links
254, located as shown, together with pins 255 and 256
aiso connect arm 247 to cam arm 257. Cam arm 257
pivots shaft 253 carried in bearings 239 and 260 (sce
FIGURE 7). At the end of cam arm 257 is mounted
cam follower 261 ‘which engages cam 293. Cam 293
has inner track 262 and outer track 263. Gap 264 is
the only place where the cam follower can be shifted from
one track to the other. This gap i$ located midway be-
tween the leading and trailing ends of the longest sheets
for which the collecting drum 2984 is designed. This

miakes it impossible for the sorting flippers 203 to operate .

except. in the space between the two ends of the'.shcct,
-gven though the pneumatic cylinder may b§ actxvate_d
slightly ahead of time. A better understanding of this
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action may-be gained from FIGURE 17 which is a some-
what “diagrammatic presentation of what is shown in
FIGURE 6. ‘

Transfer flippers- 206 are operated by a mechanism
similar to the above, comprising arms 265, 266, links 267,
268, pivot shaft 269 and pneumatic cylinder 270 as shown
in FIGURE 17. The cam follower 271 operates in the
same tracks 262 and 263 of cam 293. - .

While I have found nylon to be an excellent material
for the guides 262 and transfer guides 234, and for the
sorting flippers 203 and transfer flippers’ 206, other
materials ‘having suitable characteristics may be used.
Other means for securing the guides and flippers to the
shafts, such as keys, square shafts, hexagon shafts, splined
shafts, etc..may be used if desired.

The strippers 214 (FIGURES 3 and -17), ‘mounted
below the transfer drum 207 and extending into the
grooves of the transfer drum 207, serve to remove the

packets of sheets from the transfer drum 207.
TAPE SYSTEMS AND DRIVES

The tapes system from the sheet cutter unit 20, up to
the first sorter-stacker unit 100 has already been déséribed
under the heading, “Sheet Conveyors”, FIGURE 3 shows
the complete tape system for the No. 2 sorter-stacker unit
and is typical of all three sorter-stacker -units. :

Tapes 101 and 42 are shown delivering sheet 34 to
collecting drum 204. Sorting flippers 263 shows in their
raised position, directing. the sheet 34 onto the collecting
drum 264. Tapes 101 pass around ball bearing pulleys
249 mounted on shaft 235, © Guides 202 and smaller ball
bearing pulleys 241 are also mounted om shaft 235, as
shown in FIGURES 6 and 7.

Tapes 209 leaving the ball bearing pulleys 241 pass
around driving rolls 278 and 280 mounted on shafis 279
and 281, respectively, and onto pulleys 241 mounted on
shaft 286, and around a portion of collecting drum 204
back to the starting point. Tapes 205 are similarly
mounted at the opposite side of the collecting drum 204,
passing around driving rolls 274 and 276 mounted on
shafts 275 and 277 respectively. v

Tapes 208 leave the. ball bearing pulleys 2405 on shaft
286, pass around transfer drum 207, onto ball bearing
pulleys 283 mounted on shaft 284, over two rollers 282
and thence back to pulleys 240b. ‘These tapes are driven
only by contact with the transfer drum 207. Rubber
rollers 215, mounted on arms 218, which arms are-freely
pivoted on shaft 217, keep the packet of sheets in con-
tact with the tapes 208 until delivered onto the stack 213.

Tapes 201 which, assisted by tapes 42, transport sheets
from the No. 2 sorter-stacker unit 209 to the No. 3
sorter-stacker unit 360 are driven by driving roll 272
mounted on shaft 273. Rollers 282 snub the tapes around
the driving roll 272. Additional rollers 282 on top of
tapes 42 depress the tapes sligh‘gly to insure firm gripping
of the sheets by the tapes. s

. Since the tapes used are quite elastic, and are spliced
14 % shorter than the measured distance around their .
circuits, take-ups are not usually required.

Relative diameters of the collecting drums and .of the
various tape driving rolls are quite critical, in order that

- the tapes do-not creep when in contact with the drums.

70

75

In calculating diameters the thickness of the tapes must be
taken into account. L
FIGURE 8 shows the driving arrangement for the tape
drive rolls. Sprockets 294 .and 295, mounted on shaft °
228 of No. 2 collecting drum 204, are ‘the main drive
sprockets for the arrangement shown. Sprocket 295
drives the lower tape drive roll 272 (FIGURE"3) by
means of chain 451 over sprocket 450 which is fast on
shaft 273. Sprocket 453, also fast on shaft 273 of drive
roll 272, drives rolls 274, 276, 278 and 280 (FIGURE 3)
by means of chain 454 over sprockets 455, 456, 457 and -
458 fast on shafts 275, 277, 279 and 281, respectively, of -
rolls 274, 276, 278 and 280. Sprocket 294 likewise drives-
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upper tape drive roll 47 (FIGURE 1) through chain 460
over sprocket 461 fast on shaft 285 of drive roll 47.
Sprockets 452, 459 and 462 arc take-ups for chains 451,
454 and 460, respectively.

Other positive drlving means may be nsed. The fol-
lowing data may be considered typical for a small size
machine,

Collecting drum

. Large driving rolls 273 .. do_... 8473
Small driving rolls 280 . ______________ do..__ 3.359
Tape thickness 161, 42 ___.___________ do__.. 0.050
Sprockets 294, 295 _ .. __ . ______ teeth_.. 36
Sprockets 450, 461 _________________.__ do_... 17
Sprocket 483 ..o do_._.. 40

__________ do_.. 16

Sprockets 455, 456, 457, 458
L GENERAL MACHINE DRIVES

The general drive arrangement of the entire machine -

‘is given in FIGURE 9. This drawing is diagrammatic
rather than strictly to scale, for purposes of showing the
- arrangement rather than details.
series is'used to identify various parts of the general drive.
Motor 460 is preferably a variable speed D.C. type, in
order to provide smooth start-up and acceleration and to
provide dynamic braking for emergency stops. It drives
jack shaft 404 by means of pulley 461, timing belt 452
and pulley 403, The ratio of this drive determinss the
maximum-machine speed. V belts or other types of driv-
ing mechanisms could be used here.
Jack shaft 404 bas mounted on it sprocket 405 which,
through roller chain 406 and sprocket 407, drives jack
shaft 468. The ratio between jack shaft 404 and jack
shaft 468 is 2:1; jack shaft 498 runs at half the speed of
jack shaft 404, Jack shaft 468 has mounted on it spur
gear 409 which engages spur gear 418 on No. 1 collecting
drum shaft 128 in & 1:1 ratio. Thesc spur gears 489 and
410 arc necessary to reverse the direction of rotation as
required by the drums. Arrows are shown on the various
drives to indicate the rotation.
Mounted on shaft 128 is sprocket 197 which togetner
with roller chain 298 and sprocket 297 drives shaft 228
of No. 2 collecting drum in a 1:1 ratio. In like manner
sprocket 299, chain 398 and sprocket 399 drive shaft 328
of No. 3 collecting drum.
Also mounted on shaft 128 is timing pulléy 196 which,
with timing belt 561 and pulley 502, drives the input shaft
585 of slow-down-speed-up drive unit 560. Timing pulley
504 on the output shaft of the slow-down-speed-up drive
unit 500, together with timing belt 503 and pulley 133,
in turn drives the shaft 131 of the No. 1 transfer drum
. 207." Similar drives, as shown, arc u&.‘,d at the No. 2 and
No. 3 sorter-stacker units.
- Returning to jack shaft 404, pulley 411 mounted there-
on which, together with timing belt 412 and pulley 413,
drives input shaft 414 of the drive unit 415. The drive
unit 415 permits rapid original and repetitive, precisely
predetermined, sheet length settings over a very wide
range.. Conventional change gear mechqmsms may be
used in this place.
Also mounted on input shaft 414 is sprocket 416. By
_ what of silent chain 417, sprocket 416 drives sprocket 418
in a 2:1 ratio. Sprocket 418 is mounted on shaft 2ia
of the cutter drum 21. Thus, it will be seen that the
cutter drum 2% and the collecting drums 194, 204 and 204
all Totate at the same speed. Initial synchronizing of the
collecting drums is done by slipping the various chain
drives involved until peint x on each drum coincides with
the trailing edge of sheets reaching the drum.

The output shaft 419 of drive unit 415 has mounted

- . upon it a sprocket 428 which, together with silent chain

421 and sprecket 422, drives shaft 18« of the web feed
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rolls 18. The ratio of this drive depends on the output- -

input ratio of the drive unit 415, and the circumferences
of the driven feed rolls 18 and draw rolls 19 of FIG-
URE 1. A 1:1 ratio timing belt drive comprising sprocket

‘helical teeth as indicated by the diagonal lines.
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423, timing belt 424 and sprocket 425 connects shaft
10a of the web draw roll 16 to shalt 184, thus turning,
the draw rolls 16 at the same spu,d as the feed rolls,

When a flying splice unwinder js used, additional drives
from oulput shaft 419 of the drive unit 415 must be pro-
vided to drive the unwinder input shaft 2a. These arc
provided as shown by sprockets, roller chains and jacks:
shafts numbered 426 to 436 inclusive.

It will be noted that three types of drives have been
described for the machine. The drives between the input
shaft 414 of the drive unit 415 and the sheet cutter uxnit
298, and between the cutput shaft 419 of the drive unit 415
and fecd rolls 18 are the most critical. .These drives, to-
gether with the drive unit 415, largely establish the sheet
length precision that may be obtained with the machine.
Tlay and backlash in these drives must be kept to a mini-
mum. Silent chain drives have proved the most satis-
factory in-this application. All other drives are. less
critical and timing belt and roller chain drives have provcd

satisfactory for. these other drives.

Obviously, many variations on the driving means may
be used such as lineshafts with bevel gear -units, efc., as .
long as the required ratios and directions of rotation are
maintained, and flexure is kept to a minimum.

EPICYCLOIDAL TRANSFER DRUM DRIVE .

Several types of slow-down-speed-up mechanisms have
been used to provide the delivery cycle operation of the
transfer drum. FIGURES 10, 11, 12 and 13 show an

“illustrative supplemental or '1uvhary drive mechamsm of

the epicycloidal type.

Drive {rom the shaft 228 of thc collecting’ drum 204
to the slow-down-speed-up unit 58@ is by way of txming
belt pulley 296, timing belt 461, and timing belt pulley
502 on input shaft 505, Output is from shaft 586,
through timing pulley 5¢4 and timing belt 503 to timing
pulley 223 on shaft 231 of transfer drum 267.

The whole slow-down-speed-up unit 580 is preféerably
housed in an oil-tight casing 567 and arranged as shown in
FIGURE 10. In this drawing, bearings, preferably anti-
friction, are indicated by diagonally crossed lines in rec-
tangular blocks as per 508. Arrows are used to indicate
the direction of rotation as viewed. Large solid dots as
per 509 indicate a rigid connection to a shaft, or between
several clements as per 510. Most of the gears have
This -
minimizes noise and gives smoother operation. The' de-
grees of rotation indicated are those for one slow-down-
speed-up cycle which takes place while the collecting
drum 204 makes 4 revoluticns or 1440 degrees rotation.

Operatlon can best be cxphmed by ‘starfing with the
unit in transfer mode, that is, with both the collecting
drum 204 and the transfer drum 2607 running at the same
speed. Magnetic brake 511 is energized, thus holding
clutch-brake rotor 513 stationary. - Magnetic clutch 514 is
de-energized. Electrical leads 5§15 come from the sorter-
stacker relay rack as explained later in connection with
the control system. Shaft 516, being attached to chutch-
brake rotor 513, is thus held stationary. - It will be seen
that this locks the whole train of gears from 517 to-337 so
that none of these gears can rotate. These gears'in turn
lock center shaft 538 of the bevel gear differential 338
which carries a pair of bevel spider gears 540.

Input shaft 585 has attached thereto 78 tcoih gear 541
which engages 78 tooth gear 542. Gear 542 is attached
to bevel gear 543 which is free to rotate on chaft 538,
At the other side of the differéntial is bevel gear 544, also
free to rotate on shaft 538. Bevel gear 544 has attached
to it 78 tooth gear 545 which cngagcs 78 tooth gear 546
attached to output shaft 506. 1t can be seen that rotating
the input shaft 585 in the direction indicated by the arrow
will result in an equal rotation®of the output-shaft 506 in
the opposite direction. Thus, if the collecting drum 204
is running at 200 r.p.m., the transfer drum 267 will run ot
200 r.p.m. in the opposite dircction. This is the condi-
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- tion required when a packet of five sheets is being trans-

ferred from the collecting drum 204 to the transfer drum
‘207 as explained earlier. '

As soon as the trailing edge of the packet of sheets is

free of the collecting drum 204, magnetic brake 511 is de-

- energized and magnetic clutch 514 is energized. This

shifts clutch-brake rotor 513 out of engagement: with

brake 511 and into engagement with clutch 514, and re-

sults in the rotation of shaft 516 in unison with shaft 505, -

Thirty tooth gear 517 then drives, by way of 81 tooth idler
gear 518, 120 tooth gear 519 which. is attached to hollow
shaft 520. . Thus every time shaft 516 rotates 4 times,
hollow shaft 520 will make one complete revolution, in the
same direction as shaft 516.. '
Attached to hollow shaft 520 is the epicycloidal mecha-
nism comprising parts 521 through 534.  Arm 521 has
attached to its opposite ends 40 tooth spur gears 522 as
shown in FIGURE 11, and as per details given in FIG-
URE 12.' Each spur gear 522 has attached to one side,
crank arm 527 by means of screws 528.  Each crank arm
527 holds a ball bearing 529 in a recess in the spur gear
522, The ball bearing .529 is attached to arm 521 by
means of bolt 530 and spacing collar 53%. Each spur

_gear 522 has mounted on it, at a distance 533 (FIGURE"

12) from the spur gear axis which isiexactly the pitch
radius of the spur gear, a cam follower 532, as shown in
FIGURE 12. ; '

A third, 40 tooth spur gear 523 is mounted between the
two spur gears 522 and supported on a shaft 524 which
* passes through the hollow shaft 520 to outside the casing.
Arm 525 is attached to the end of shaft 524 and is an-
chored to the casing by means of screw 526. This holds
shaft 524 and spur gear 523 stationary at all times. Thus,
-as the arm 521 rotates, as indicated by the arrows on circle
521a, the spur gears 522 rotate on their axes, as indicated
by the arrows. The cam followers 532 engage slots 5344
in a slide arm 534 as shown in FIGURE 13. This results
in an epicycloidal acceleration and deceleration of slide
arm 534 when arm 521 is rotated at a constant speed.
FIGURE 14, curve A, shows graphically the motion im-
parted to slide arm 534. While arm 521 is rotated at a
constant speed, it will be seen that slide arm 534 goes from
zero- velocity .to a maximum velocity and back to zero
velocity each revolution. As the speed of slide arm 534
is progressively increased, it reduces the output speed of
gear 545, and as the arm 534 loses speed it causes the out-
put speed of gear. 545 to build up again to normal. For
a slow-down-speed-up cycle of the transfer drum 207, the
epicycloidal mechanism makes exactly one revolution, no
more and no less. . This is insured by cam 547 attached to

the outer end of shaft 520. When a slow-down-speed-up °

action has been completed, lobe 548 of the cam engages
roller actuated switch 549, which through cable 555 and
appropriate relays (FIGURE 25); de-energizes clutch 514
and energizes magnetic brake 511, thus holding the aux-
iliary drive mechanism at rest. The starting signal trans-
mitted from counter 720 through cable 723 momentarily
overrides switch 549 at- the beginning of a slow-down-
speed-up cycle of the transfer drum 207. Once the cam
lobe 548 leaves the roller of switch 549 the switch is closed.
and nothing can stop the action of the auxiliary drive
mechanism until the lobe 548 returns to the starting posi-
tion at the end of a complete revolution, again opening the
switch 549,

Slide arm 534 is attached to shaft 535 and thus imparts
the epicycloidal motion to that shaft.. Attached to shaft
535 is 84 tooth gear 536 which engages 72 tooth gear 537
attached to center shaft 538 on the bevel gear differential
5384 to rotate a total of 420 degrees starting from zero
velocity, going to-a maximum velocity and then back to
zero velocity, with relative motion as per. FIGURE 14,
curve A. _ . ‘. '

From bevel gear differential formulas, it may be shown
that while input gear 543 is turning 1440 degrees and cage
538 is turning 420 degrees in the same direction, output
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gear 544 will be turning 600 degrees in the opposite direc-
tion, slowing down smoothtly and progressively to 15% of
its maximum speed during 300 degrees rotation of input
gear 543 and then accelerating smoothly and progressively. .
back up to maximum speed in the second.300 degrees of
rotation. " This rotation is transmitted to output shaft 506
by means of 78 tooth gears 545 and 546. The relative
rotation of input shaft 505 and output shaft 506 is shown
as curve B in FIGURE 14. The same relation holds for
transfer drum 207 and collecting drum 204, since they

.are driven at 1:1 ratios from the shafts 505 and 506.

FIGURE 15 shows the transfer drum surface velocity
produced for a transfer slow-down-speed-up cycle when
running at 1000 f.p.m. collecting drum velocity. ' From
this curve it will be seen that the final delivery velocity -
of the paper is around 150 f.p.m, It would thus'be pos-
sible to operate at drum velocities up to 1660 f.p.m. before
reaching the critical stacking velocity of 250 f.p.m. where
sheets are likely to be damaged by the impact against the
back stops. : . '
The gear teeth and ratios given herein are for purposes
of iliustration only and are in no way to be interpreted
as limitations, nor is the arrangements and configuration
of the epicycloidal gear box assembly of FIGURE 10 lim-
ited to that illustrated. ’ .

STACKER DETAILS

All three sorter-stacker units 109, 200, and 390 shown
in FIGURE 1 are substantially identical. No, 2 sorter-
stacker. unit 200 will be described in detail as shown in
FIGURES 1,3 and 17. 1t consists of hydraulic stack ele-
vator 288, platform 289, stacking skid 290, joggers 210, :
211, 212, air pipe 218, air jet conduit 219, stacker tamper
600, ream flag inserter 670, and stack hejght controller
679.1 Each of these items will be described forthwith in
detail. . : » .

The stack elevator 288 shown is an oil-hydraulic type
which I have found to operate quite satisfactorily. In
accordance with conventional practice, liquid is pumped
into the jack by a motor driven pump (not shown) to
raise the glevator, and is bled off by a relay operated valve
(not shown) to lower the elevator. Other types of eleva-
tor mechanisms, such as screw jacks, chain lifts, cable lifts,
etc. may be used as long as they are well guided and can
maintain alignment of the stack of paper as the stack is

. built to its full height. The elevator platform 289 is ap-
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proximately the size of the maximum size sheet which can
be handled by the machine. In its lowest position the top
of the platform is substantially at floor level to permit
removal of the finished skid of paper by lift truck or
other means.

The paper may be stacked directly on a shipping skid
290 as shown. Preferably stacking of the paper is done
on a stacking board (not shown) which board has dimen-
sions matching the sheet size and takes the place of the
shipping skid 260.  The stacking board rests on legs on or
attached to the platform, The stack of paper on the stack-
ing board is removed by a lift truck and transported to
a remote location. An inverted skipping skid is then
placed on top of the stack, clamped.in a skid inverter and
turned over.. Other means of transferring the paper from
the stacking board to the shipping skid may, of course,
be used. . :

The joggers 210, 211 and 212 are of the high speed im-
pact type as described in my U.S. Patent 3,062,539, Other
jogger mechanisms may be used. However, I have found
the type described in the above mentioned application to
give superior results, o

I have found air pipe 218 and air jet-conduit 219 (FIG-
URE 3) to be quite essential for satisfactory stacking.
Air pipe 218 has 18 inch holes 2184 spaced on 4 inch
centers and is supplied with low pressure (3 p.si.) air
at both ends. "The air is directed horizontally under the
incoming packet of sheets and partially floats the packet

onto the stack. The air jet conduit 219 contains four ver-



3,203,326

15 :
tical exit slits 2194 which are % inch wide by 1% inches
high, and which direct’low pressure (3.p.s.i.) air into the
end of the stack near the top. This action separates the
individual sheets slightly, permitting the joggers 210, 211
and 212 to move a]l incoming sheets into register with
those already on the stack. ,

For some grades of paper it is necessary to use the
stack tamper 690 to remove the excess air from between
the sheets. - This is particularly true for large sheets of
light weight papers. The stack tamper 666 is lowered
until the tamper feet 610 contact the stack, as shown by
dotted positions 610a. The stack tamper 680 is quickly
raised automatically to the condition shown in FIGURES
3,17, 20 and 21 an instant before the next packet of
shects emerges from the rubber rollers 215. The engage-
ment of the stack tamper 680 with the stack, under auto-
matic operation, is made brief in order to avoid objection-
able contlict with the action of the joggers 210, 211 and
212 on the sheets. The tamper feet 618 may be moved to
the extreme up position 6104 by operation of the up but-
ton 760 when desired, for example to, facilitate the re-
moval of sheets from the top of the stack.

FIGURE 3 is a side view of the stack tamper assembly
and FIGURE 20 is an end view of the same. FIGURE

21 shows the tamper complete with pneumatic cylinder.

.operating mechanism in somewhat schematic form. Most
moving parts of the stack tamper 669 are constructed of
"aluminum and other light weight materials to facilitate
rapid movement. Holes and openings are used where
possible to further reduce the weight of the parts.

Two tamper supporting bars 601 are‘attached to pairs
of parallel motion arms 692 and 604, mounted on shafts
603 and 695, respectively. ~ Three tamper legs 606 are
clamped to each bar by means of handwheels 607, - The
legs 606 may be moved to any suitable location on the
bars to accommodate the size of sheets being stacked.
Rods 668 are secured to the bottom ends of the legs and
bave attached thereto the tamper feet 669 and 610. The
tamper feet 609 and 610 are made of wood and are at-
tuched to the rods 688 by means of set screws, (not
shown). The center feet are fixed in position. The out-
side feet may be adjusted inor out as desired to accoms-
modate the stack width. C )

The shaft 683 and 605 are mounted in bearings 619
at their ends. . Lever arms 611 and 612 are attached to
the shafts €05 and 663 respectively near their back ends
and are connected to one another by means of connecting
rod 613 and clevises 614. A piston 6154 in a pneumatic
cylinder 615 is.also connected to lever arm 612 by means
of clevis 616 as shown. Pneumatic cylinder 615 js,. in
turn, connected to a piston 6172 in a second pneumatic
cylinder 617 by means of clevis 618. Pneumatic cylinder
617 is rigidly attached to the machine frame 236, Beth
pneumatic cylinders 615 and 617 have adjustable air
cushions at both ends.. Pneumatic ¢ylinder 615 pro-
vides the normal up and down motion of the stack tamper
609, while piston 6172 in poeumatic cylinder 617 pro-
vides adjustable support for pneumatic cylinder 615, Both
pistons 6152 and 617a are fully retracted when lifting
the stack tamper 600 to its uppermost position, out of the
way for removal of sheets from the stack.

Pneumatic cylinder- 615 is controlled by two 3-way
solenoid valves 620 and 630 equipped with solenoids
621 and 631 respectively. Both solenoids 621 and 631
are shown de-energized. The solid lines within the
solenoid valves 628 and 636 indicate the flow connections
automatically established whencver the solenoids 621
and 631 are de-energized. The dotted lines indicate the
flow connections maintained so long as the solenoids

621 and 631 ure energized. Two 3-way solenoid valves |

628 and 630 are used here, since different air pressures

are require for the up stroke and. the down stroke of the

stack tamper 608, due to.its unbalanced weight. :
Pneumatic cylinder 617 is controlled by & single 4-way
solenoid valve 648 cquipped with solenoid 641, 'In the
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solenoidivalve' 640, as in the case of valves 620 and 630,

the solid lines indicate the flow connections automatically

established whenever the solenoid 641 is de-energized and
the dotted lines indicate the connections maintained so
long as the solenoid 641 is energized. :

Connections 622, 632 and 642 are exhausts to' atmos-
phere. Air accumulators 624, 634 and 644 are used to
store air for the rapid actuation of the pistons 615z and
617a. Pressure gauges 625, 635 and 645 are used when
setting the air pressures for the respective system, through
manually settable automatic pressure regulating valves

626, 636 and 646. The high pressure air supply 650

goes to air filter 651, oiler 652, then through line 653 to
the three pressure regulating valves 636, 636 and 646,
The stack tamper 600 is controlled by means of a set
of three interlocking push button switches 750, 761, 762
shown on stacker control panel 740 in FIGURE 23. The
interlocking button set is of conventional construction,
being designated as model 10LP-3-20 of Switching Con-
trols Corp., North Hollywood, California. FIGURE 21
shows diagrammatically the actual hook-up- of the but-

tons 769, 761 and 762. One of the buttons will always’

be latched in the depressed position by a common, yield-

“able latch bar, Only one button may be depressed ‘and

latchéd at a time. The depressing of ‘any free button
causes release and replacement of “the button current
latched in the depressed position.. -

The stack tamper system is shown in FIGURE 21 with
the “AUTO” button 762 depressed. This unconditionally
energizes solenoid 641, carrying the piston 6174 to: the
left end of cylinder 617, and conditions the circuits to
energize solenoids 621 and 631 for carrying piston 615
to the left end of cylinder 615 whenever switch 764 is
closed: Switch 764 is automatically closed for a short
period only, at an appropriate point in the transfer cycle,
as will be explained at a subsequent point. The stack
tamper 608 is thereby lowered onto the stack. Opening
of switch 764 de-energizes 621 and 631 and causes the
stack tamper 600 to be returned to its normal position as
illustrated in FIGURE 21. : Lo

Pushing the “DOWN?” button 761 energizes all three
solenoids 621, 631 and 641, thus lowering the stack tamper
660 onto the stack and holding it there. ‘

When the “UP” button 760, which has no contacts of
its own, is depressed, it releases all of the contacts of either
button 761 or 762 and de-energizes the' three solenoids

-621, 631 and 641. This de-energizing action retracts both

pistons 615« and 6174 lifting the stack tamper 600 to the
extreme up position and holding it there.

A ream flag inserter 670 is shown in FIGURE 17.

When it receives a signal from the ream.counter 721
(FIGURE 23) it portions out a length of“paper ribbon
672 onto the top of the stack 213, After two more five-
sheet packets have been delivered onto the stack, another
signal from the ream counter 721 actuates a shear (not
shown) which cuts off the ribbon close to the end of the
inserter, and the weight of the two five-sheet packets holds
the flag in place. Items 673 are flags which bave already
been inserted. When stacking two quality grades of
sheets, each. sorter-stacker unit is equipped with two ream
flag inserters 670 and 671, each ream flag inserter having
a ribbon of distinctive color and width. The inserter rib.
bon reels are so made that they cannot be placed in the
wrong ream flag inserter. The ream flag inserters are
interlocked (FIGURE 25) with the control system so that
it is impossible to insert incorrect flags in the sheets being
stacked. While the operator could inteationally or acci-
dentally stack two grades of paper on the same skid, the
rear{: flags ‘would positively identify the grades“in the
stack. : :
The ream flag inserters used are commercially avail-
able, being sold by Miller Laoffer. Printing Equipment
Corporation, 280 Lafayette St., New ‘York 12, New
York, and each includes one Countron “1000™ Predeter-
mined Counter an d one Tally-Tab Inserter head,

i
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Also shown in FIGURE 17 is the photoelectric stack
height controller 679. Lamp unit 680 projects:a beam of
light at the end of the stack 213 near the top. The photo-
cell unit 681 receives light reflected from. the sheets.. If
~ the level of the stack rises above the center of the light
spot, projected from lamp unit 680, the photocell unit 681
actuates a relay which lowers the stack until it drops
below the center of the light spot. ‘A five-second delay is
incorporated in the relay energizing. circuit to minimize
.’ chatter of the relay due tothe arrival of new sheets on the

10

stack. ‘Both the lamp unit 680 and the photocell unit 681 -

are mounted together on a support (not shown) which
may be raised or lowered as required for different stack-
ing levels. :

TIMING MECHANISM.

Precise timing control of the operation of the sorting
flippers, the transfer flippers, the transfer slow-down-
speed-up drive and the stack tamper of each sorter-stacker
unit is extremely important. When operating at 200
. sheets per minute, the sorting and transfer flippers must
make their full travel in less than 35 milliseconds. Rotary
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timing switch unit 700, location and details for which are :
shown in FIGURES 4, 18 and 19, is used for this purpose.

The rotary timing switch unit 700 is driven from the .col-
lecting drum shaft 228 by means of miter gears 291 and
292. Gear 292 is mounted on shaft 701 which is sup-
ported in bearings 701a and 701b. Shaft 701 therefore
rotates turn for turn with .the collecting drum 204. The
upper portion of the shaft has attached thereto arm 702
which carries permanent magnet 703. at its end.. At the
extreme upper end of shaft 701 is mounted pointer 709,
Both the pointer 709 and magnet 703 are so aligned on the
shaft that they are at pointer S in FIGURE 18, when
pointer X on collecting drum 204 is at pointer S in FIG-
URE 17. The pointer S of the'rotary timing switch 700
is at zero degrees on the etched scale of transparent cover
710 of timing unit housing 707. Mounted around the
inside of housing 707 as shown are hermetically sealed
magnetically operable switches 704 having mercury
wetted contacts. Switches of this type can be operated
very precisely for billions of times.” The switches 704 are
held in clips 705 and attached to the housing 707 means of
screws 706, It can be seen that as the collecting drum
rotates the magnet 703 will be caused to rotate past the
various switches, thus timing the various operations labeled
in FIGURE 18. These switches are used to energize
relays in the relay rack 725; which relays in turn supply
the properly timed actunating signals to the various operat-
ing mechanisms, namely the sorting flipper 203, the slow-
down drive 500, the transfer flipper 206, and indirectly
the stack tamper 600. It will be noted that the sorting
flipper reversing swiich is initiated well in advance of the
actual time that the flipper 203 will operate. This gives
the control relay in relay rack 725 and the solenoid valve
713 time to operate and so. pre-load air cylinder 253,
so that the instant the gap in cam 293 reaches cam roller
,261, the cam roller 261 can fly through, thus permitting
“sorting flipper 203 to drop down and.allow the approach-
ing sheet to pass by. ‘This same advance timing applies to
the sorting flipper restoring, transfer starting, and trans-
fer stopping switches. “Slow-down start” ‘and “slow-down
* stop” switches are only very slightly advanced, since these
actions have very little time lag,

The control of the sorter stacker units

(A) THE SIGNALS TO THE SHIFT REGISTERS
As shown in FIGURE 22, the inspection control panel
17, controlled from the inspection or scanning head 16, is
adapted to develop défect signals (“seconds” or “rejects”),

and to transmit the “seconds™ signals to shift registers.

SR1, SR2 and SR3, which are associated, respectively,
with the units 100, 200 and 300. Having in mind that the
production of a “seconds” signal by the inspection mech-
anism depends upon the development of a signal exceed-
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ing a definite threshhold voltage and the production of a
“reject” signal by the inspection mechanism depends upon
the development of a definite, higher threshhold voltage,
it will be clear that a “seconds” signal will be produced
each time a “reject” signal is produced, but that a “sec- -
onds” signal may also be produced without the produc-
tion of any “reject” signal. L

In order to understand the use made of the defect sig-
nals, it is necessary to remember also that the unit set to
collect “firsts” has its flipper normally up or open, that the
unit set to collect “seconds” has its flipper normally down
or closed, and that the stand-by unit has its flipper always
down. It should also be noted as a rule that no count is
made at a sorting station when the flipper at that station
stays down, or is shifted down, to refuse acceptance of a
sheet. This will be gone into more fully at a subsequent
point. o i .

The inspection mechanism is connected to put out “sec--
onds” signals through an electrical conductor 756 which
is connectable to the shift registers SR1, SR2 and SR3,
respectively, through parallel switches 151, 152, and 153,
respectively. The inspection mechanism is connected to
put out “reject” signals through an electrical conductor
757 which s connectable through parailel, normally open
switches 1R1, 1R2 and 1IR3 to a common return con-
ductor 7574, in each instance by way of a relay wind-
ing 757b. i .

With the unit 200 collecting “firsts,” the unit 100 col-
lecting “seconds” and the unit 300 held in reserve, the
switches 151; 152, 1S3, 1R1, 1R2 and 1R3 will be main-
tained as illustrated in FIGURE 20. Since the switches
1R3 and 1S3 (associated with unit 300) are both open,
no defect signal will have effect at any time, and the
normally closed flipper 303 will remain down at al} times.
No sheets will be accepted and there will be no counting
at the sorting station of unit 300, R

Since the switch 1R2 is open and the switch 1S2 is
closed, “reject” signals will never go through switch 1R2
but all “seconds” signals developed will reach shift reg-
ister SR2. A “seconds” signal which reaches.the shift
register SR2 will, at the proper time, shift the flipper 203
to closed position where it will automatically remain for
a full revolution of collecting drum 204. The “seconds”
signal will also suppress the count in unit 200 of the:
sheet responsible for the signal. ‘

Since the switches 1R1 and 1S1 are both closed, both
“seconds” signals and “rejects” signals'can be transmit-
ted. If the sheet is a “seconds,” the “seconds™ signal
alone will come through, When the “seconds” signal
alone comes through, it causes the flipper 103 to be tem-
porarily shifted at the ‘proper time to the open Or receiv-
ing position, and it theéreby causes a count to be effected.
When a “réjects” signal comes through it energizes relay
winding 757b associated with shift. register SR1, thereby
opening an associated switch 756a and suppressing the
transmission of the “seconds” signal, so that no signal
Teaches ‘the associated unit 100, The flipper 103 Te- -
mains in its normal, closed position and the sheet goes
through to the “reject” chute. No count is effected at
the unit 100.

To recapitulate briefly, no defect signal ever reaches
the shift register of a unit which is set in standby condi-
tion. Only “seconds” signals ever reach the other units.
The effect of a “seconds” signal on the “firsts” unit is to
lower the flipper and suppress a count. The effect of a
“seconds” signal on the “seconds” unit is to Taise the
flipper and effect a count.

(B) THE SHIFT REGISTERS

Before proceeding with a specific description of the
mechanism of FIGURES 24 and 25, shift register SR2
of FIGURE 26 will be explained. This Tegister is typical
of all the shift registers, so that a description of one will
suffice for all. & .

Since the inspection station is located some distance
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ahead of the sorting stations, it is necessary to delay the
effect of signals for considerable periods after they are
developed by the inspection device. Tt is desirable, more-
. over, to maintdin a flipper in a condition to which it may
have been shifted in response to a signal from a time
prior to the arrival of the sheet responsible for. the signal
at the flipper until after the trailing end of the sheet has
passed the acceptance point. The shift register memory
device, is a practical and advantageous means for con-
trolling the time of the taking effect of the defect signal
in the associated unit.

The shift register SR2 includes commonly known cir-
cuits such as pulse squaring circuits, bi-stable multivibra-
tor or flip-flop circuits, monostable multivibrator or one-
shot delay circuits and gate circuits which, for the sake
of simplicity, will not be described in detail, The
designations Z8318, Z8342, Z90001 and Z90002, ap-
‘pearing on the drawing, are established designations of
the Electric Engineering Company for standard wired
units manufactured and sold by it. Since the complete
circuitry would be obvious to one skilled in electronics,
many details have been.omitted.

A “seconds” pulse from the inspection device, when
transmitted, is applied to a junction or terminal block
J1 and thence to input terminal 2a of a squaring cir-
cuit V2. S ‘ ,

The outpnt from terminal 2b of squaring circuit V2 is
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The b terminals of successive flip-flop circuits, other
than V3 and V85, are connected to successive terminals
of a manually settable, selector switch SW4. ‘Depending
on.the setting of switch SW4, then, the output of the
shift register SR2 is automatically taken off after any

selected number of shift intervals from two to:six inter-

vals, the number of intervals corresponding to the num-
ber of sheets lying between the sheet just inspected and
the sorting point of the sorter-stacker unit with which
the shift register is associated. As shown, the output is
taken by switch SW4 from flip-flop V7 after three in-
tervals of delay. The outputs of switch SW4 due to the
inspection device pulses are applied to terminal 19d of a
gate circuit V19 to close a switch S1 (FIGURES 25 and
26) through a control relay 660. ’ >

If a “seconds” signal has been developed by a given
sheet of paper it will reach the terminals 194 of the
several shift registers precisely at the instant of execution

of one or another of the subsequent sheet cutting opera-’

tions. This timing is common to all the shift registers,
although a given “seconds” signal may and will reach
the points of utilization, terminals 194 of the several shift

- registers during different cutting cycles, because it will

25

fed to input terminal 3a, which.may be one. control grid, -

of a flipflop circuit V3 with the flip-flop in its first, or
non-signal bearing, stable state. This triggers V3 to its
second stable state, the condition being characteristic of
the fact that a signal is stored, To' trigger flip-flop cir-
cuit V3 so as to produce an effective output pulse at
terminal 3b,a pulse must be applied to terminal 3d of V3.
This is done as follows. »

The shift sync device 756~755 operated by the drive
shaft 21a of cutter blade 20 (FIGURE 22), causes a
pulse to be applied to input terminal 16a of squaring
circuit V16, ,

This occurs just as a length of web which is destined
to become a sheet completes its transit of the scanning
line. To enable this timed relationship to be established
for sheets” of various lengths, the light 752 and the
photoelectric sensor 753 are mounted with capacity for
adjustment through 360° about the axis of shaft 2ia.

The squaring circuit V16, operating similarly to circuit
V2, applies a timing pulse from terminal 678 of V16
to terminal 34 of flip-flop V3. This last pulse again
triggers the flip-flop V3 restoring it to its first stable state
and causing a pulse to be transmitted from terminal 3b
of V3 to terminal 4z of one-shot multivibrator V4.

It is noted that the pulse is applied to terminals 54,
7d . . . 15d of all the flip-flop circuits V5, V7 . . . V15.
Hence successive operations of shift-sync device 750-755,
causing successive shift pulses, causes the “seconds” pulse
to be shifted from one flip-flop to the next. If a subse-
quent “seconds” pulse is fed through squaring circuit V2
to flipflop V3, this “seconds™ pulse, as well as the first,
will be shifted step by step along the flip-flop circuits
VS, V7, V9 . . . V15, by way of one shot circuits V4,
V6, V8 ... V14, all the shifts being effected simul-
taneously, : :

If no “seconds” pulse is stored in a given flip-flop de-
vice the application of a shift-sync pulse to the deter-
minal of that device will be without effect. The device
will remain in its first stable state, receptive to a fresh

- “seconds” pulse, but will send no “seconds” pulse ahead
to the next following flip-flop, so that the following flip-
flop will receive no “seconds™ pulse at that shift.

It is important that each flip-flop circuit be. cleared
before a signal from the preceding flip-flop circuit is
passed on'to it. Each one-shot multivibrator accepts the
signal and delays its tranamission just long enough to

make sure that the next flip-flop will be in a proper signalv

receiving condition.
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be taken off at different stages in the several registers.

The time of utilization of a signal within a cutting cycle
is independently chosen for each shift register, being con-
trolled from the collecting drum shaft of the associated
sorter-stacker unit. The several collecting drum shafts
may be set to be exactly in phase with one another, that
is to say, with their points’ X in exactly corresponding
positions if the units are separated from one another by
exactly the length of a collecting drum cirGumference. If
they are not so spaced with relation to ome another, the
arrows X will necessarily be set out-of-phase with one
another; and the timing of the utilization of the signal
will be modified accordingly. '

A switch 82, controlled from the drive shaft of the as--

sociated collecting drum and embodied in the unit 700 of
the drum is caused to be closed comfortably in advance
of the arrival of the point X at top center position, in time

“to bring about a change of position of the sorting flipper

for the mext sheet, if that is required. Closing of the
switch 52 transmits a pulse to squaring circuit V17 and
this, in turn, applies a square pulse at terminal 192 of
gate V19, If the gate stands open, by reason of the ap-
plication of a “seconds” pulse at 194, the pulse from S2
is transmitted from terminal 195 to 20q of a flip-flop V26.
This triggers the flip-flop V20, causing a gate opening im-
pulse to be applied to terminal 1a of gate V1.

As a result, current flows continuously through the gate
V1, energizing electromagnetic coil 660 and causing a
switch R1 to be closed and held closed until flip-flop V20
is - triggered back to its original condition, whereupon
winding 666 is de-energized.

The closing of the gate V1 is brought about by the clos-
ing of a switch S3 which also forms part of the unit 700.
Closing of the switch S3 causes an impulse to be applied
at 18a to squaring circuit V18 and this is transmitted from
terminal 18b as a square pulse to terminal 204 of flip-flop
V26.

Should there be no “seconds” signal present at 194 dur-
ing a given cycle, the gate V19 will not be opened, the
winding 660 will not be energized, and the switch SI will
not be closed. The alternative consequences of closing
switch S1 and of leaving it open will be explained fully
at a subsequent point, .

(C) THE ASSIGNMENT OF DUTIES TO THE
» SORTER-STACKER UNITS

The scttings for assigning specific duties to the respec-
tive units are controlled from the master panel 741, the
circuits directly affected being illustrated in FIGURE 28.
In connection with each unit there are two master switch
buttons. So long as neither switch button has been ac-
tuated, the associated unit will be maintained in the stand-
by or reserve condition. If one button. of the unit is

-
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actuated, the unit will be set up for collecting “seconds,”
and if' the other button of the unit is actuated, the unit
will be set:iip for collecting “firsts.”

In FIGURE 24 all switches are illustrated in their
normal positions for clarity, although two of the buttons
are shaded to indicate that they are the buttons which
would have to have been actuated in order for the unit
100 to be assigned the duty of collecting “seconds” and
the unit 200 to be assigned the duty of collecting “firsts,”
- as is assumed in connection with ‘many of the other
figures, o

With. the circuits in the clear condition illustrated in
FIGURE 24, any one of the buttons 800a, 8005, 800c,
8004, 800¢ and 8007, which is pressed first can take ef-
fect, but when one of the “first” buttons, say 800c has
been' presséd, the machine is committed to the collecting
of “firsts” by the corresponding unit, in this case unit 200,
Pressing of the “seconds” button 8004, which is also as-
sociated with the unit 200, will then be without effect,
If one of the remaining “seconds”. buttons, say 8005, is
next pressed, the machine will be committed to the col-
Iection of “seconds” by the involved unit, namely, the unit
100. Pressing of the “firsts” button 800q will then be
ineffective. o

In this condition of the parts; pressing of the “firsts”
button 806e would immediately supersede the effect of
the “firsts” button 800c, causing the duty of collecting

“firsts” to be taken over by the unit 300. Again, with.the

buttons 8005 and 800c effective; the pressing of the button
8007 would immediately supersede the effect of the “sec-
onds” button' 8605, causing the duty of collecting “sec-
onds” to be taken over by the unit 300. o

Since the button pairs for the respective units and the
associated circuits are alike for all units a complete de-
:scription of the showing of FIGURE 24 is not necessary,
once the purpose and principle of the circuits has been
made clear by an illustrative description of the circuits
controlled by button 800c¢.

The current is supplied in FIGURE 24 from AC mains
801 and 802, the former including branch conductors
801x, 801y .and 861z, and the latter branch conductors
802x, 802y and 802Zz: The pressing of switch button 800c

10

15

20

30

35

40

completes a. temporary circuit between 801x and 8§02x

through a light situated in button 800c. It also completes
holding circuits through a relay winding 803c between
801y on the one hand and 802x and 802y on the. other,
so that the button 800c can be released to return to its
normal, open position, while the effect of its having been
actuated is maintained. : e ‘
Energization of relay winding 803c reverses the normal,
illustrated condition of every switch through which the
broken line 804c extends, closing normally open switches
805c, 152, 806¢, 807c and 808c, and opening normally
closed switches 809¢ and 810a. It also opens normally

closed switch 811d, rendering “seconds” button 800d. in-

effective for as long as the winding 803¢ remains ener-
gized.. The arrangement of the 805, 809 and 810 switches
in the a, ¢ and e circuits assures that no one of these ¢ir-
cuits may take over the collection of “firsts” for ifs own
unit without first having rendered the other units incapable
of collecting “firsts.” " A similar interlock is provided be-
tween the b, d-and f circuits with reference to the collect-
ing of “seconds.” :

Closing of the switch 808c completes a circuit between
branch conductors 801z and 802z through an illuminated
sign 812¢ which indicates that “firsts” are being collected
on the stack of unit- 200. The sign 812¢:will remain
illuminated as long as the unit 200 continues to collect
. “first,” but. for the convenience of the workmen it is de-
sirable to continue the iflumination until after the sheets
have been removed from the stack table, even though the
duty of collecting. “firsts” may have been taken over by
" one of the other units and the switch 808¢ may, in conse-
quence, have been opened,
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The initial closing of the switch 808c completes also a
holding circuit through a relay winding 813c, a normally
open switch 814c which is closed by the relay 813c, and
a normally closed switch 815cd. The switch 815cd is
conditioned by the arrival of the stack table in its: lowest:
position for unloading, to be momentarily opened as the
unloaded table starts upward, so that the unloaded table
is returned to its uppermost position ready for resumed
service with the light 812c extinguished. The “switch
815cd similarly affects the illuminated sign 812d.

A normally closed switch- 816 in branch conductor
802z may be manually opened for temporarily extinguish-
ing all the stack signs. When the switch 816 is aliowed .
to reclose, any sign previously illuminated will be auto-
matically re-illuminated according to the conditions of
the 808 switches. B e

A normally closed switch 817 in branch conductor 802y
may be manually opened for disabling all sorterstacker
units and thereby sending all sheets to the broke chute in
an emergency. After such an interruption of normal op-
eration, the 800 buttons will be required to be reset, but
the operator may be guided in this by the illuminated signs.

Closing the switch 152 by means of relay winding 803¢
establishes the connections to shift register No. 2 which
are illustrated in FIGURE 22. Closing switches 1S1
and 1RY by means of relay winding 8035 establishes the
connections of shift régister No. 1 which are illustrated in
FIGURE 22. When neither relay 803e nor 803f is ener-
gized, the switches 1S3 and 1R3 both remain open as
shown in FIGURE 22. ‘ '

The closing of switch 806¢ by relay winding 803¢ re-

_verses the normal condition of sorting flipper 203, chang-

ing it from the down position to the up position (sce
FIGURE 25). The closing of the switch 807c by the
relay winding 803c conditions the five sheet counter of
unit 200 to count those sheets which have not developed
a “seconds” signal, but to omit counting those sheets
which are associated with' a shift register transmitted
“seconds” signals. The closing of the switch 8074 by.
the relay winding 8034 (when unit 200 is set to collect
“seconds™) conditions the five sheet counter of unit 200
ta count any sheet which is associated with a shift register
transmitted “seconds” signal but not to count any sheet
which is not associated with such a signal. .

The “seconds” ream flag inserter 671 is normally made
responsive to the ream counter 721 through a switch $20a.
The closing of switch 806c energizes a winding 820 and
thereby reverses switch §20a, causing the “seconds” flag -
inserter 671 to be disabled and the “firsts” flag inserter
679 to be made responsive to the counter 721; :

(D) THR CYCLICAL OPERATION OF THE
‘ SORTER-STACKER UNITS

In connection with the description of the shift register,
it has been brought out that the relay switch S1 (FIG-
URE 25) when closed in response to a “seconds” signal,
is held closed from the closing of switch S2 to the closing
of switch 83, The closing of switch S1, as has been made
clear, affects the counting of a sheet by the counter 720.
It also affects the acceptance of the sheet by the flipper 203.

FIGURE 25 shows comprehensively:

(1) How the “seconds” signals are utilized to cause a
unit when assigned the duty of collecting “firsts™ to ac-
cept and count “firsts” only, and when assigned the duty
of collecting “seconds” to accept and count “seconds”
only; and 7

(2) How the five count is utilized to cause a unit in
which a packet of five sheets is being completed to exe-
cute the transfer of the packet from the collecting drum
to the transfer drum and to execute a slow-down-recovery
cycle of the transfer mechanism. )

Switches S2 to S8 are all included in the timer 700 of-
unit 200 and are responsive to- the magnet 703. Since
switches S2 and S4 are concerned exclusively with one
set of operations, ang switches S5 to S8 are concerned ex-
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clusively with a distinct set of operations, and the two
- groups are independent and non-conflicting, the group 52
to S4 will*be described in.connection with the diagram
marked 25A and the group S5 to S8 will be described
in connection with the diagram marked 25B. _

+ Regardless of the setting of unit 200, the switches 818¢
and 8184 will normally be closed and open, respectively,
as illustrated in FIGURE 25. For collecting “firsts,”
switch 807¢ will be set closed and switch 8074 will be
open. For collecting “seconds,” switch 807¢ will be open
and switch 887d will be set closed. In either case, the
arrival of a “firsts” sheet should leave the switches 818c
and 8184 undisturbed, while the arrival of a “seconds”

" sheet should reverse the switches 818c .and 8184 for at

least long enough to produce or suppress a count as the
case may require.. Such operation is caused to occur in
response to the arrival of a “seconds” signal. Thus,
“firsts” only will be counted when the unit is set to collect
- “firsts,” and “seconds” only will be counted when the unit
is set to collect “seconds.”

Regardless of the setting of unit 200, flipper controlling
switches 823 and 824 will be normally closed ‘and open,
respectively, as illustrated in FIGURE 25. Flipper con-
trolling switches 821 and 822 will be maintained in their
-upper closed positions when the unit is set to collect “sec-
onds.” Closing of the switch 806¢ by winding 803c in
response to closing of button 800c energizes a winding
820 and thereby shifts the switches 821 and 822 from their
normal raised settings to their lower settings, appropriate
for the collection of “firsts.” In either case, the arrival
of a “seconds” signal will reverse switches 823 and 824,
and will thereby reverse the flipper.

The switch 82 is located a substantial distance in ad-
vance of the point S (FIGURE 17). In cooperation with
a “seconds” signal from the inspection head, it may start
a flow of energizing ¢urrent through winding 660 exactly
a whole number of cycles later. The energization of
winding 660 closes switch S1 and holds it closed to the
point at which -the switch S3 is located. The switch
S3 could be located much nearer to the switch S2 or
much farther from it. - In fact 2 mere momentary ener-
gization of winding 660 would suffice, because the closing
of switch S1 causes energization of winding R2 and the
energization of winding R2 is maintained through a hold-
ing circuit. © The circuit includes a normally open switch
826 and normally closed switch S4, and it will persist until
the magnet 703 passes switch S4 and momentarily opens
the switch. There is a wide latitude as to the location of
switch 'S4 since it is merely required, on the one hand, not
to cut off energization of winding R2 and 826 until after
the “seconds” count has been transmitted to the counter

- and (one the other, to cause the de-energization of R2
and the opening of 826 before the magnet 703 again
" reaches switch S2. At times two “seconds” sheets will
come through in succession. . In such a case the energiza-

tion of R2 should be re-established as the magnet passes’

switch S2, so that the flipper will be retained in it abnor-
mal position for another cycle.

The-control of flipper 206 is similar to that of flipper
203, save that. the flipper 206 will always be maintained
normally 'in collecting position and the execution of a
transfer cycle will be brought about by the completion
of a five count in the five sheet counter. Completion of
a five count will occur as the leading end of the fifth sheet
cuts off the light beam at associated photo-electric sheet
sensor 691.  Since the illustrative machine may be used to
cut sheets which vary in length between 49 inches and
about 24.5 inches, the point in the revolution of the mag-
net 703 at which the five count impulse will develop may
vary by as much as seven-sixteenths of a revolution.

In FIGURE 25B the magnet 703 is shown in the posi-
tion which it would occupy at the development of the five

" count signal for the longest sheet. For the shortest sheet
it might be advanced as much as 158° farther in a clock-
wise direction at the development of the signal. A nor-
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mally closed switch S5 is so disposed that it will surely
have been passed by the magnet 703 before the develop-
ment of the five count signal for even the longest sheet.
A normally open, transfer-flipper-shifting switch S7 is
provided about 90° ahead of the transfer point. A nor-
mally closed, transfer flipper restoring switch S6 is .pro-
vided about 50° ahead of the shifting switch S7. A nor-
mally open slowdown starting switch S8 is provided sub-
stantially at the transfer point,

At the development of the five count,ithe trailing end
of a four sheet packet coincides with point X (or the posi-
tion of the magnet 703 as shown in FIGURE 25B)." The
transfer should be initiated as soon as the leading end
of the fifth sheet has been added to the packet and has -
been carried around to the transfer point,. This presents
no problem of delay. o

At the occurrence of the five count signal, however,
the trailing edge of the fifth sheet has yet to travel a dis-
tance substantially greater than the circumference of the
collecting drum- before it will reach the transfer point,
and hence the magnet 763 must make considerably more
than a foll revolution and cross some of the switches

‘more than once before the slowdown-recovery cycle can

be started in response to the five count, signal.

Upon the development of the five count signal a switch
827 is closed. 'This energizes a winding 828 which-closes
a switch 829, thereby completing a holding circuit through
the normally closed switch S5. Energization of the wind- "
ing 828 also closes a switch 830 which is in series with
switch S7. The closing of switch 830 has no immediate
effect because the switch S7 is open.

The magnet 703 next crosses and momentarily opens
normally closed transfer stopping switch $6, but since the
circuit of S6 is at this time held open by normally open
switch 831, this first opening of S6 is without effect.

The magnet 703 next closes the transfer starting switch
57, thereby completing an energizing circuit through the
winding 832. The energization of 832 causes normally
open switch 834 to be closed and normally closed switch
833 to be opened. This de-energizes winding 835 and
energizes winding 836, setting actuator 270 to cause a
shifting of the flipper 206 from the lower collecting posi- -
tion to the raised transfer position as the cross-over of cam
293 next passes the transfer point. The “closing of the
switch S7 also encrgizes a winding 837 and thereby es-
tablishes a holding circuit through normally closed switch
S6 and normally open switch 831. This causes normally
open switch 838 to be closed and held closed, and nor-
mally closed switch 839 to be opened and held open.

Momentarily closing of normally open switch S8 by
magnet 703 is without effect in view of the now maintaine
open condition of normally closed switch 839. .

The magnet 703 next passes and momentarily opens
switch S5. This de-energizes and disables winding 828,
causing switches 829 and 830 to return to their normal,
open positions. The winding 832 is not de-energized,

however, a circuit being maintained through switches S6,

831 and winding 832.

When the magnet 703 next opens switch S6, winding
837 is de-energized, switch 831 is caused to open, winding
832 becomes de-energized and the switches 833 and 834
are returned to normal, the electro-pneumatic actuator
270 being thereby set to restore the flipper 206 to collect-
ing position at the next crossing of the transfer point by

“the cross-over of cam 293. The magnet again closes

switch S7 after the second opening of S6, but this has no
effect because the switch 830 has been opened.

For clearing up the starting of the slowdown-recovery ..
cycle, it is necessary to go back to the first closing of
switch S7. It was brought out that this energized wind-
ing 837, closing switches 831 and 838 and opening nor-
mally closed switch 839. It was not mentioned, however,
that the switch 838 is disposed in series circuit with wind-
ing 840 and a normally closed switch 841. Closing of
switch 838 causes energization of winding 840 and thereby
causes closing of normally open switch 842 and of a hold-
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ing switch 843 which is disposed in series with the winding
840 and in parallel with the switch 838.

With the second opening of switch S6 by the magnet
703, and the consequent de-energization of winding 837,
switch 839 is returned to its normal, closed condition.
The switch 842 is retained closed, however, because the
winding 840 still holds it closed.

With switches. 839 and 842 both held closed for the
first time, the closing of the switch S8 is effective to ener-
gize the winding 844. The energization of winding 844
opens switch 845 for de-energizing - the magnetic brake

/511, and closes switch 846 for energizing the constantly
driven magretic clutch member 514. This sets the aux-
iliary drive mechanism into operation; including the cam
shaft 520 (FIGURE 10) upon which the cam 547 is car-
ried. The cam 547 as has been explained, permits the
switch 549 to be closed as its hump travels away from the
switch;,. thereby continuing the energization of winding
844 for the appropriate duration of the slowdown-recov-
ery cycle. ‘ :

The energization of winding 844 opens the normally
closed switch 841, thereby de-energizing winding 840 and
Testoring the switches 842 and 843 to their normal open

- conditions. The energization of 844 also closes a nor-

mally open switch 852 which establishes a temporary
holding circuit for winding 844 effective until the closing
of switch.549. Upon closing of switch 549 through ro-
tation of the cam 547, a winding 851 is energized, and
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" to stand-by condition,
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this opens a normally closed switch 853 for disabling the -

temporary holding circuit. Continued energization of the
winding 844 is'thus made to depend exclusively upon the
. switch ‘549, and that switch is finally opened by the cam
547, as has been explained.

The cam shaft 520 also carries a cam 847 through
which a switch 848 is briefly closed at an appropriate
point “in the slowdown-recovery cycle for energizing a
winding 849 through which stack tamper switch 764
(FIGURE 21) is closed for causing the stack tamper,
when  set for automatic operation, to move down into
stack tamping position ‘and then to Teturn to - jts normal
position as the cam 847 permits the switch to Ie-open.

Management features and management

FIGURE 22 is a simplified block diagram of certain of
the ccontrols for the illustrative three sorter-stacker unit
machine. The main control panel 741 contains the con-
trols for starting, stopping and adjusting the speed of the
entire machine. The motor control unit 742 contains
the direct current supply for the main drive motor 400
and the various circuit breakers, speed regulators and
auxiliary devices for operation of the motor.

Each sorter-stacker unit has an operator’s control panel
740. These are located on the frame of the respective
sorter-stacker units 100, 200 and 300" as shown in FIG-
URE 1.". A typical control panel 740 is shown in FIG-
URE 23,

At the top of the control panel 740 are located the sheet.

count indicator 743 and the ream count indicator 744, a
zero reset button 745 and a count subtract button 746.
The count subtract button 746 is used to subtract from
the sheet count when sheets are manually removed from
the top of the stack, in order that the Team flags may be
inserted at the correct count of sheets. _ The general ma-
chine controls, RUN 774, STOP 775, JOG FORWARD
776, JOG REVERSE 777, and EMERGENCY STOP 778
" are located at the left side of the control panel 740. The
RUN button 774 and STOP button 775 are. illuminated
when activated. )

The center group of control. buttons 800c, 8004, 817
and 784 ‘on control panel 740 are the sorter controls for
the grade of sheets being delivered to the sorter-stacker
unit. .All are the' illuminated type, permitting the oper-
ator to tell at a glance the setting of the sorter controls.
- When initially starting up the machine; all sorter-stacker
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203 and 303 of the sorter-stacker units 100, 200 and 300
are locked in the down positions, and all sheets go to the
broke chute 80. ‘ 3

Before starting the machine the operator presses the =’
FIRSTS button at one sorter-stacker unit and the SEC: Y
ONDS button at another sorter-stacker unit.

In regular operation, when a stack of sheets has reached
the desired level, the operator goes to the control panel
of the stand-by sorter-stacker unit and presses the proper
grade button, Delivery of that grade of sheets is immedi-
ately transferred to the stand-by sorter-stacker unit and
the sorter-stacker unit of former delivery is transferred
The operator may then unload
the sorter-stacker unit of former delivery and prepare it .
for accepting transfer from the next sorter-stacker unit
having its stack arrive at the desired height, and so on.
Thus, unless both the “firsts™ and “seconds” stacks reach
their proper levels at Oor near the same time, there would
be no occasion for shutting down the machine in order
to remove the loaded skids of sheets. )

At the right of the control panel 740 are the stack
tamper control buttons 760, 761 and 762 whose opera-
tion has already been explained in connection with the
tamper mechanism. -

Also, at the right of control panel 740 are the stack
1ift or elevator controls 770, 771 and 772. The UP but-
ton causes the elevator platform of the particular sorter-
stacker unit to rise as long as the button.is held: ‘Likewise
the DOWN button 771 causes the elevator platform to
lower as long as it is held. Pushing the AUTO button
772 places the elevator platform under control of the
photoelectric stack height controller 679, as explained
earlier in connection with the section entitled, “Stacker
Details”, . The AUTO button 772 is illuminated when in
automatic operation. Automatic control is discontinued
when either the UP button 770 or the DOWN button 771
is pushed. It may be restored by pushing the AUTO
button 772. o

At the upper left corner of FIGURE 23 is shown the
inspection head 16, the inspection control panel 17, the
class selector 718, the shift synchronizer 754, and the
shift register signal delay 719, The inspection head 16
continuously observes by photoelectric means the entire
web of paper passing around a chrome plated backing
roll beneath it. Two distinct types of defects may be
observed and independently evaluated by the equipment.
These are defects which cause a change in specular re-
flection such as creases, wrinkles and glossy spots, and
defects which canse a change in diffuse reflection such as
dark spots, holes, and smudges, Six calibrated dials (not
shown) on the inspection control panel 17 are used to set
up the “firsts”, “seconds” and “rejects” levels, - - "

D.C. MOTOR TRANSFER DRUM DRIVE

A modification of the driving means for a transfer
drum which I have found to work quite successfully, is
illustrated in FIGURE 16. Here the drive for the trans-
fer drum 207 is by means of a variable speed D.C. motor
950. This motor has directly coupled to it, a D.C.
tachometer generator 951 whose voltage output is directly
proportional to speed. The motor 950 drives the transfer
drum 207 at a 4.6:1 ratio by means of timing belt. pulley
952, timing belt 953 and timing belt pulley 954, Thus,
for example, the transfer drum 207 will run at 250 r.p.m.
when motor 950, is running at 1150 r.p.m.’

The collecting drum 204 is driven from the main ma-
chine drive by means of sprocket 297 and chain 298
(FIGURE 9). Attached to the collecting drum shaft 228
is pulley 958." Belt 959 connects pulley 958 to pulley 960
on a second tachometer generator 961, with a 4.6 to 1
step-up drive. This tachometer generator 961 is identical
in output characteristics to tachometer generator 951,
Thus, when both tachometer generators 951 and 961 are
driven at the same speed, their outputs will be identical,

units are in stand-by condition. All sorting flippers 103, ;5 It will be noted that tachometer generat’gx_":%l will be
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running at 1150 r.p.m. when the collecting drum 204 is
running 250 r.p.m. Thus, when the collecting drum 204
and the transfer drum 207 are running at the same speed,
the outputs of the tachometer generators 951 and 961
will be identical. h

The outputs of the two tachometer generators 951 and
961 go to the D.C. motor control unit 962, where they
aré bucked against each other in a Wheatstone bridge
circuit. Connected in the bridge circuit is a sensitive
unbalance detector. In case any unbalance is detected,
indicating that the two drums are not running. at the
same “speed, the detector causes the D.C. motor con-
troller to modify the current to motor 950 in such man-
ner as to bring the transfer drum 287 back into speed
synchtonization with collecting drum 204. Since both
“tachometer generators 951 and 961 will then be run-
‘ning at the same speed, their outputs will be-identical
and the bridge circuit will be restored to balance. By
this action it is possible to drive the collecting drum 204
at any desired machine speed, and transfer drum 207
will assume the same speed. Equipment for this service,
and for the further purpose about to be described, is
manufactured and sold by Reliance Electric & Engineer-
ing Co., of Cleveland, Ohio, and is capable of main-
taining the speed synchronization within 0.1%, which is
quite adequate for this service. )

Such equipment comprises-a motor, model 25N54A1,
with model BC46 tachometer generator attached there-
to; a motor control unit designated as V*S power unit,
model M/N15V164, mounted in a 2SF cabinet, and a
BC46 tachometer generator, foot mounted. )

For the slow-down portion of the slow-down-speed-up

cycle of the transfer drum, the control may be generally

like that of FIGURES 10 and 25, but with the epicycloidal
gear train omitted. A cam shaft 5204, started by the
closing of switch S8, is provided with two humps 180°
apart on a cam. 847b, causing the cam shaft to be turned
a half revolution and then to be arrested under the con-
trol of a winding 8444, and causing a switch 963, also
under .control of 8444, for a corresponding’ period to
shift the connections to the bridge circuit; so that the
output of tachometer generator 951 is bucked against a
manually adjustable fixed voltage instead of against the
output of tachometer generator 961. This fixed voltage
is manually adjusted to be the same as tachometer gen-
erator 961 when the collecting drum is running at some
selected slower speed, for example 50 r.p.m. The trans-
fer drum will then quickly. come to this slower speed
and remain at this speed until the winding of 8444 is
de-energized by the arrival of the second cam in switch
opening position. The transfer drum 207 then returns
‘quickly to the same speed as the collecting drum 204
and continues to run at this speed until another slow-
down signal is sent to the D.C. motor control unit 962.
Appropriate devices in the D.C. motor control unit 962
limit the deceleration and acceleration to suitable values
for the slow-down-speed-up cycle, and also prevent hunt-
ing or spurious speed oscillations. This system of driv-
ing the transfer drum 207 permits stacking sheets of
paper at a constant sheet delivery velocity regardless of
the operating speed of the machine. :

A modification in the D.C. motor control unit 962
permits having the sheet delivery velocity proportional
to machine speed instead of being constant as just de-
scribed. 1In this case, for the slow-down cycle, instead
of bucking the voltage output of tachometer gencrator
951 against .a. fixed voltage, it is bucked against a se-
lected portion of a voltage divider connected across the
output of tachometer generator 961. Since the output
voltage of tachomcter generator 961 is proportional to
machine speed, the voltage from the voltage divider,

while lower, will still be proportional to machine speed.

Thus; the speed of the transfer drum 207 will be lower
but will be proportional to machine speed. Speeds and

10

20

40

45

60

70

Tt

28

ratios illustrated are typical but in no way are they limita-
tions. : :

SIMPLE SINGLE STACKER MACHINES

A single stacker machine involving no inspection and
no sorting, and employing a single slow-down and stacker

unit -or two such units for alternative service, would

be very useful for many applications. - There are con-
siderable advantages in precise single web cutting' and
stacking at high speed, even if the sheets have to be
manually inspected later. For example, all sheets would
come from a single web of paper, and the separate op-
eration and waste involved in trimming would be elimi-
nated. : :

With the need for sorting, and hence the irregular
arrival of acceptable sheets, obviated, the transfer and
slow-down of the sheets could be programmed through a
drive shaft which runs constantly at one-fifth of the
rotary speed of the collecting drum and drives the trans-
fer drum ‘through a train which comprises simple, non-
linear gearing followed by fixed ratio ‘gearing which has
an output-input ratio considerably in excess of one. The

non-linear gearing would be designed to produce a regu-
larly recurring siow-down, recovery and constant speed-

cycle of the driven variable speed gears in each revolu-
tion of the drive shaft (five revolutions of the collecting
drum). Such a sheeter conld be used to considerable
advantage in the plant of a paper user who finds it neces-
sary or desirable to purchase paper in roll form, and to
cut it into sheets of varied lengths in accordance with his
production requirements. - ]

A modified machine of the kind last referred to is
partially-illustrated in FIGURES 27 and 28. The modi-
fied machine is desirably like the machine in FIGURE
1 from the beginning through the flying cutter and up
to the first sorter-stacker unit, e€xcept that there is no
inspection mechanism. There is just' one sheet collect-
ing, transferring and stacking unit which accepts all sheets.
All mechanisms for sorting sheets, for assigning different
duties to different units and for controlling the transfer
means through a counting of accepted sheets, are omitted.

The collecting drum has no shiftable sorting flipper
but has a flipper fixed in the sheet accepting position,
as jllustrated by sorting flipper 203 in FIGURE 17, for
directing all the sheets onto the collecting drum. T apes,
sheet guides, transfer flipper, delivery and stacking equip-
ment are identical to those described in previous sec-
tions, and such parts have been given the same numbers
with an “a” suffix. ‘

The shaft 1284 of collecting drum 104a is driven as
shown in FIGURE 9 by means of chain 406 and gears
409 and 410. A small gear 902, fast on shaft 128a, is
connected, through an intermediate gear 904, to drive a
large gear 906, which is fast on shaft 908, at one-fifth

its own rotary speed. The shaft 998 also has fast upon ..

it a flipper operating cam 910. The flipper 1064 is fast
on a rock-shaft 186a, which shaft also has fast upon it
an operating arm 912. A spring 914, connccted to ' the
arm 912 and to a fited part of the machine frame, yield-
ingly maintains a follower 916 in engagement with the
cam 910,

The follower 916 normally rides upon a small radius
concentric portion 'of cam 910 which extends through
288° (corresponding to four revolutions of the collecting
drum) throughout which period the flipper 1064 is main-
tained in collecting position. As the point X of collect-
ing drum 184a passes the transfer point with the trailing
ends of four accumulated sheets on the drum, the high
concentric part of the cam 918 which extends through
72° (corresponding to one revolution of the collecting
drum) engages the follower 916, forces the flipper 1064
into siripping position as indicated by the dotted lines, and
maintains said flipper in stripping position for one reva-
lution of the collecting drum 104,
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During that one revolution of the colecting drum 104q,
-the. transfer. drum 107q runs at the samc rotary speed,
and at the same surface speed as the collecting drum 104aq,
but at the conclusion of that one revolution of the collect-
- ing drum 1044, a slow-down recovery cycle of the trans-
fer drum: 1074 is. initiated, which cycle continues through
the “next four revolutions of the collecting drum 104a.
The gearing for producing this mode of operation is illus-
trated in FIGURE 28 in the position which it occupiés
as' the flipper: 106a. is being switched over to stripping
position.

The shaft 128a is connected through chain gearing 918
to drive a shaft 920 at one-fifth its own rotary speed.
An irregular gear 922, fast on shaft 920, variably drives
an irregular gear 924, fast on shaft 926. ‘

‘Radius vectors @ and a; of the gears 922 and 924, re-
spectively, bear the ratio to one another of 5 to. 2.72.
From alignment of a, a; to alignment of radius vectors
b, by (a space of 72° in the rotation of shaft 920 which
corresponds to one revolution. of collecting drum 104a),

the radius vectors do not vary, so.that the shaft 926 is-

driven at a uniform speed from shaft 920 in the output-in-
put ratio.of 5 to 2.72. "The shaft 926, through chain gear-
’ mg 928, drives the shaft 131q of the transfer drum 107a
in' the “fixed output-input ratio of 2.72-to 1. For the
period of uniform speed now under ‘discussion, this rep-
resents. an output-input ratio of shaft' 131a with respect
to shaft 920 of five to one, and means that for one revo-
lution -of: collecting ‘drum 1044, the transfer drum 107a
travels at the same rotary speed as collecting drum 104a
but in the opposite direction of rotation.

From alignment of &, b; to alignment of ¢, ¢; the out-
put-input ratio of shaft 926 to shaft 920 is progressively

and smoothly diminished from 5 to 2.72 to one-sixth of

that ratro, so that thé transfer drum' 1074 at alignment
of ¢, cy is traveling at a-minimum speed equal to one-sixth
of .the constant speed of. the collecting drum 1044, This
occurs through 144° of rotation of shaft 920, or two revo-
lutions of collecting drum 1044, and produccs a rotation
of:310° of transfer drum 107a.:

‘From: alignment of ¢, ¢; to ahgnment of a,'a; the shaft
920 turns through a further 144°, or two revolutions of
collecting ‘drum 1044, completing the cycle. During this

. period, the transfer drum 107aq rotates 310° and increases
in speed smoothly and progressxvely until “the  surface
speed of transfer drum 1074 is once more equal to the
surface speed of collecting drum 104a.

It will-‘be noted that while the collectmo drum 104q
makes five revolutions and the shaft 920 makes one revo-
lution, the shaft 1314 is required to travel a total of 980°
or 2,72 revolutions. It should also be noted that the

gears 922 and 924 have the same pitch circumference,

and- that the aligned radius vectors. invariably add up to
a total length equal to the length of the line of centers.

A further embodiment of a simple single stacker ma-
-chine is shown in FIGURES 29-35. The transfer drum
has been replaced by a slow-down tape system which pro-
vides a programmed slow-down 'similar to that of the
transfer drum in the prévious description, and is unlike
other known tape systems- which do not provide a posi-
tive programmed slow-down wherein positive control over
the sheets is maintained at- all times until the sheets are

deposited on“the stack. - While this embodiment shows -

means for inspection and: sorting, it-is readily apparent
that .an-even simpler machine which would not include
these features, could be provided.

In"FIGURE 30 it can. be seen that a roll of paper is
placed in an unwinder 1000 with the web W moving
therefrom -at high speed around tension roll 1002, over

: 1nspectron roll 1004 where it is. viewed by inspection' de-
vice 1006, through feed rolls 1008:and 1009, and to ro-
“tary sheet cutter unit.-1010 where it is cut into sheets.
Each sheet then travels between tapes 1012 and 1014 to
sorting flippers 1016 where it is either accepted or' re-
jected. ~Accepted sheets continue in travel between tapes
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1012 and 1018, over guides 1019, to collcctmg ‘drum
1020, similar in all respects to previously described drums
101, 201 and 301. At the collecting drum 1020, the ac-
cepted sheets are directed onto the drum 1020 by flippers

1022 and are held against drum 1020 by tape 1024. Four

sheets are collected on drum 1020, and as the fifth sheet
approaches. the drum 1020, the transfer flippers 1022
move to their stripping position, stripping the four sheets
off the drum 1020 which together with the fifth sheet,
form an even packet of five sheets. 'This packet is de-
livered by tapes 1012 and 1024 to tapes 1026 and:1028,
which tapes go through a slow-down-speed-up cyclé, first
slowing down. to. deliver the packet of sheets tostack
1030, and then speeding back up to the same speed as
the collecting drum in time to accept the next five sheet

‘packet.

Tapes 1012 are carried on rolls 1032 to 1044, including
tape drive roll 1036, Nip roll 1044 is ad;ustable in ‘the
direction of the arrows passing through it in similar fash-
ion to roll 50 (FIGURE 2). Tapes 1014 pass over rolls
1046, 1048, around pulleys 1050 carriéd on shaft 1051,
and around roll 1052, drive roll 1054, and roll 1056.
Tapes 1018 pass around pulleys 1060 ‘carried on the shaft
1062 of sorting flippers 1016, then around rolls 1064
to 1070, including drive roll 1068. Tapes 1024 pass

around “pulleys 1072 carried on shaft 1074, rolls 1076 .

and 1078, around pulleys 1080 carried on shaft 1082 of
flippers 1022, and around collecting drum 1020 back to
pulleys 1072,  Tapes 1026 are carried on rolls 1084 to
1092, including drive roll 1090, and tapes 1028 are carried
on rolls 1094 to 1102, mcluding drive roll 1098.

All tape runs have provisions for take-up adjustment,
which is accomplished for tape 1014, for example, by
moving rolls 1052 and 1056, located before ‘and after
tape drive roll 1054, towards each other or apart as re-

quired. Rolls similar to 1052 and 1056 are placed before .

and after each tape drive roll for each tape run for take-
up purposes. It is to be noted that all tapes run at the .
same surface speed as collecting drum 1020. , o

The main machine drives and tape drives are shown
in FIGURES 29, 31; and 32. Motor 1110, similar in
all respects to motor 400, FIGURE 9, drives jack shaft
1112 by means of a pulley 1114, timing belt 1116, and
pulley 1118, Pulley 1120 mounted on shaft 1112, to-
gether with timing belt 1122 and pulley 1124, drives
input shaft 1126 of the drive unit 1128, similar in all
respects to unit 415 of FIGURE 9. Shaft 1146 of feed
roll 1009 is driven from the output shaft 1130 of drive
unit 1128 by means of pulleys 1148 and 1150, and timing
belt 1152,

Returning to jack shaft 1112, it may be seen that jack
shaft 1112 drives shaft 1154 of cutter drum 1010 by
means of coupled shaft 1156, pulleys 1158 and 11690,
and timing belt 1162, Jack shaft 1112 also drives shaft
1164 of tape drive roll 1054 by means of bevel gear
units 1166 and 1168 and associated' shafts, puileys 1170
and 1172, and timing belt 1174. Jack shaft 1112 also
drives shaft 1175 of collecting' drum 1020 by means of
bevel gear units 1166 and 1168 and associated shafts, line
shaft 1176, bevel gear unit 1178 and associated shafts,
pulleys 1180 and 1182, and timing belt 1184. Mounted
on shaft 1175 of collecting drum 1020 is pulley 1186
which with timing belt 1188 ‘and pulley 1190, drives .
shaft 1192 of tape drive roll 1068, which in turn drives
shaft 1194 of tape drive roll 1036 by means of pulley 1196,
timing belt 1198, and pulley 1200,

Also mounted on shaft 1175 of collecting drum’ 1020
is' pulley 1202 which drives pulley 1204 mountedon
cam shaft 1206 in a 5 to 1 ratio by means of trmmg belt
1208.

It will be noted that the cutter drum and the collecting
drum will be driven in a 1 to 1 ratio so that the collecting
drum makes on revolution for every revolution of the
cutter drum. The drives as shown are purely illustrative
and obviously are subject to: many variatjons.
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As the cpt sheets travel away from the rotary cutter
1010, they may be taken, if defective, from the line of
travel by sorting flippers 1016 being in their up position,
as indicated by the dotted lines:in FIGURE 33. The
© sorting flippers 1016 operate ahead of collecting drum
1020, so that rejects sheets never reach the ‘collecting
station. - : v
- Sorting flippers 1016 are constructed and arranged on
. ‘shaft 1062 in similar fashion to sorting flippers 203
*  mounted on shaft 245 as shown in FIGURE 6 and pre-
viously described, with the exception that only one tape
pulley 1060 is provided in the present case between indi-
vidual flippers 1016, as best seen in FIGURE 29. Re-
ferring now to FIGURE 33, flippers 1016 are mounted
on rockable shaft 1062 by set screws (not shown). Shaft
1062 has rigidly attached to it arm 1212 secured by key
1214, Arm 1212 is connected by pin 1216 to the clevice
1217 of a pneumatic cylinder assembly 1218, which sup-
plies power for moving the flippers 1016 between their
up and down positions. Associated with pneumatic cylin-
der assembly 1218 is solenoid valve 1220 which is actu-
ated at the proper time to control the. movement of piston
' 1219 within cylinder assembly 1218 and thereby control
the position of sorting flippers 1016. The sorting flippers
1016 are normally in their down or closed position, dis-
posed between tape pulleys 1053 mounted on shaft 1052.
When a rejects 'sheet comes along, the sorting flippers
rise up at the proper-time to remove the rejects sheet,

or sheets as the case may be, and direct them to a.broke.
30

hatch, broke cart, or some other suitable receptable.
Transfer flippers 1022 operate to direct accepted sheets
onto collecting drum 1020 in similar fashion to flippers
203 (FIGURE 17). Transfer flippers 1022 also, in their
down or stripping position as indicated by the dotted lines
in FIGURE 34, strip the collected sheets from collécting

drum 1020 at the proper time by riding in the grooves

of drum 1020. Transfer flippers 1022 are constructed
and mounted on shaft 1082, similar to sorting flippers
1016. Cam arm 1220 is rigidly attached to shaft 1082
by means of key 1221. A spring 1222, connected to cam
arm 1220 and to a fixed part of the machine frame,
yieldingly maintains a cam follower 1224 in engage-
ment with cam 1226.

The cam follower 1224 normally rides upon the cylin-
drical portion of cam 1226 which extends through 288°
(corresponding to four revolutions of the . collecting
drum) throughout which period the flippers 1022 are
maintained in their collecting or up position. Upon
the fifth revolution of the collecting drum, cam follower
1224 is maintained against the low concentric part of
cam 1226 which extends through 72° (corresponding to
one revolution of the collécting drum) throughout which
period the flippers 1022 are maintained in the stripping
- or down position as indicated by the doted lines. The
sheets on the collecting drum 1020 are stripped from the
drum during that one revolution of the drum and are
carried by tapes 1024 and 1012 to tapes 1026 and 1028
which go through the slow-down-speed-up cycle.

It is to be noted that during normal operation, if all
sheets coming from the cutter are of acceptable quality,
four successive sheets will pass over guides 1019 (similar
in all respects to guides 202, FIGURE 17) and will be
directed onto the collecting drum 1020 by transfer flip-
pers 1022 and held on the drum by tapes 1024. Due to
the nature of the gearing between the collecting drum
shaft 1175 and cam shaft 1206, i.e. cam shaft 1206 turns
one revolution for every five revolutions of collecting
drum shaft 1175 as previously mentioned, cam 1226
turns-once for every five revolutions of collecting drum
1020. As cam 1226 goes through 4 of a revolution,
four successive acceptable sheets are directed by transfer
flippers 1022 onto collecting drum 1020. During the next
¥ revolution of cam 1226, the cam follower 1224 en-
gages the low area of cam 1226, transferring the transfer
. flippers 1022 into stripping position for a full revolution
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of collecting drum 1020. A fifth sheet approaching col-

lecting drum 1620 is not directed onto the collecting -

drum because the transfer flippers 1022 are ‘in their down
position stripping the . previously collected four sheets
from collecting drum 1620. This means that the leading
edge of the fifth sheet merely registers with the leading
edge of the four sheet packet being stripped from collect-
ing drum 1020, forming a packet of five sheets which is

delivered by tapes 1024 and 1012 to the slow-down-speed-.

up tapes 1026 and 1028, the operation of which will be
described later.. With the gearing arrangement as previ-
ously shown and described, a transfer of sheets from
the collecting drum will occur every fifth revolution of
the collecting drum, and thus the number of sheets in
the packet which is stripped from collecting drum 1020
by transfer flippers 1022 may vary from zero to four,
depending upon the number of defective sheets, if any,
taken from the line of travel before the collecting drum
by sorting flippers 1016. :
Returning to FIGURES 29 and 30, it is seen that
after leaving the collecting drum 1020, the packet of

accepted sheets is carried by slow-down-speed-up tapes .

1026 and 1628. Motor 9502 (FIGURE 29) is a variable
speed D.C. motor and is identical to motor 950, FIG-
URE 16, and operates in the identical fashion as previ-
ously described for motor 950, except that instead of
driving a transfer drum, motor 950q drives tape drive
rolls 1690 and 1098 of tapes 1026 and 1028, respec-
tively. Motor 950e has directly coupled to it a D.C.
tachometer generator 951a, similar in all respects to
tachometer generator 951, FIGURE 16, whose voltage
output is directly proportional to speed. The remainder
of the slow-down motor controls are identical to those

~ previously described in connection with FIGURE 16,
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and, thus, the sheet delivery velocity may be proportional

-to machine speed or may be kept constant, depending

upon whether the voltage output from tachometer gen-

erator 951a is bucked against a fixed voltage or against

a selected portion of a voitage divider connected -across
the output of a tachometer generator (not shown, but
similar in all respects to tachometer generator 961, FIG-
URE 16) associated with the collecting drum, .- .

From FIGURES 29 and 31, it is seen“that motor
950a drives tape drive roll 1098 by means of pulley
1230, timing belt 1232 and pulley 1234 which is fast
on shaft 1236 of tape drive roll 1098. Also mounted
on shaft 1236 is pulley 1238 which drives shaft 1246
of tape drive roll 1098 by means of timing belt 1242
and pulley 1244 which js fast on shaft 1240. Thus,
as motor 251a goes through its slow-down-speed-up cycle,
tapes 1026 and 1628 are driven through a slow-down-
speed-up cycle by. tape drive rolls 1096 and 1098.- The
timing of the slow-down cycle is such that the packet
of sheets are taken by tapes 1026 and 1028 at the speed
of the collecting drum 1820, and as soon ‘as the -packet
is ‘clear of the collecting drum 1620, the slow down of
the tapes 1026 and 1028 begins, and the tapes attain a
minimum speed equal to about 15% of their original
speed just as the packet contacts back joggers 210a. The
sheet packet, -after passing under rubber rollers 1095,
is. deposited on stack 1030, and the tapes 1026 and
1028 are then accelerated to the speed of the collecting
drum 1020, ready to accept the mext packet as soon
as it has been collected. )

The stacker details are similar to those previously dis-'

closed in conmection with FIGURES 1, 3, and 17 and
consists in general of hydraulic stack elevator 2884, plat-
form 289aq, stacking skid 290a, jopgers 210aq, 2114,212a,
ream flag inserter §70a and stack height controller (not
shown). Two additional features may be provided and
are illustrated in FIGURE 30. The stack elevator 2884
may be lowered into the floor to permit the building of
stacks higher than the paper line height of the ma-
chine and to facilitate the removal of a filled skid. Also,
the jogger rail 1252 is shown equipped with an elevating

»
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mechanism;  indicated- generally ' as 1254 which is em-
ployed. to:raise .the jogger rail (dotted lines) for re-
moval of a filled skid when the stack height exceeds the
paper line height:of the machine.. :

Referring now to FIGURE 35, it is seen that the in-
spection’ head 1006 :scans the web for defects and sends
signals to' the inspection - control- panel 1260 which in
turn sends rejects signals to the shift register  signal
delay unit 1262 when the limits set within'the inspec-
tion control panel 1260 are exceeded. It is to be noted
that: the inspection head 1006, inspection control panel
1260, shift register signal delay unit 1262 and . the
main motor. controls 742q are identical with those previ-
ously described’in connection® with FIGURE 22. " A
cut line :synchronizer 1264, located. on shaft 1154 of
cutter: drum- 1010, sends cut line. signals to.the signal
delay ‘unit' 1262 and causes .the shifting or. rejects sig-
nals. from  one- storage section -to the next- within . the
unit 1262." Rejects signals from . the  signal delay unit
1262 ‘reach the sorting flipper control unit 1266 before
the . defective sheet responsible for the rejects signal
reaches sorting flippers 1016 The rejects signal is held
at the sorting flipper control 1266 until the sorting
synchronizer 1268; located on shaft 1175 of collecting
drum 1020, indicates' that the trailing edge of the sheet
preceeding: the - defective sheet has passed over ‘sorting
flippers: 1016;. The sorting . flipper. control unit 1266
then actuates solenoid valve 1220 associated with pneu-
matic cylinder. 1218, allowing air to enter the pneumatic
cylinder 1218 and move :sorting flippers 1016 to their
up: or- sorting: position.. The defective sheet is then
directed. by the sorting" flippers 1016 .into" a .receptacle
for defective sheets.
the- sorting : synchronizer: 1268 sends no signal to the
sorting - flipper ‘control unit 1266, and sorting flippers

, 1016 are returned to their down or closed position. The
sorting. synchronizer 1268 ‘will continue to send rejects
signals: to- thesorting flipper- control ‘unit 1266 if suc-

_cessive rejects sheets come -along, and the sorting flippers

1016 will be maintained in their up or sorting: position
until an acceptable sheet approaches.

A slow-down synchronizer 1270, located on cam shaft
1206; is responsible -for ‘actuating the slow-down-speed-
up cycle, - By means of appropriate switches (not shown),
the: slow-down" synchronizer 1270 sends signals to the
D.C. 'motor control unit 1272, similar in all respects

If the next sheet is. a firsts sheet,
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to. unit 962, FIGURE 16, to initiate ‘the slow-down and

speed-up of D.C. motor 9504, The D.C. motor 950a
then drives tapes 1026 and 1028 through their slow-down-
speed-up cycle. ~It.is to-be noted -that the slow-down-
speed-up cycleis 1dent1ca1 with that previously described
in connection with "FIGURE 16, the only difference be-
ing that tapes 1026 and 1028 are substituted for ‘the
transfer drum, and the - slow-down synchronizer 1270
takes over the function of switch'5495. All synchronizers
referred .to above are-identical to the shift: sync unit
750-755, described in-connection with FIGURE 22.

. A-sheet counting system" is provided and consists. of
photocell 1274, photo-lamp 1276 and sheet counter 1278,
Each sheet passing sorting. flippers: 1016 intercepts the
- light beam: from*lamp 1274, and each ‘interception ad-
vances. the sheet counter one count until the 500 count
(one ream)- is reached. The sheet counter 1276 resets
itself and 5 counts later produces an actuation signal
for the ream flag inserter  670a, which inserts the ream

flag: on top-of the packet containing the 500th sheet.

After several more deliveries are ‘made, the flag is cut
loose. - This means that the ream flag may be inserted
at. 2 point. where there are more than 500 sheets, .as

when;: due- to . rejects, the stacking .skid contains 499

sheets, and the next packet delivered to the skid contains
5 sheets, making:a ‘total of 504 sheets, which for most
purposes will- be acceptable practice.. However, where
it ‘is-imperative that exact ream counts be maintained,
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the sheet counter may initiate a rejection of all sheets
after the 500th sheet and until a delivery is made.

SUMMARY

From the foregoing specification, it can be seen that
my invention makes possible a radical departure from
the conventional method of sheeting and processing of -
the sheeted paper prior to shipping.. It makes possible -
a better, miore uniform product, a reduction in space
and manpower required, and an overall saving in cost.

While certain preferred embodiments of the'inven-.
tion have. been illustrated and described in detail, it is
to be understood many variations and modifications could
be made by one versed in the art all within the scope
of the invention.

Furthermore, while the description has referred prin-
cipally to sheets of ‘paper, sheets of various other ma-
terials such as plasucs, metal . foils, etc., may be han-
dled by the invention in like manner.

I claim: i

1. A sheet delivery mechanism comprising, in com-- .

bination, a constant, high speed sheet conveying means, .°

a collecting drum constructed and arranged to. receive
individual sheets one after another from the conveying -
means and .to accumulate them in'a registered packet’
of a predetermined number of sheets, means driving the
collecting drum at a constant: peripheral speed substan-
tially equal to the speed of the sheet conveying means, a_
transfer. conveying .means for receiving .the sheet packet
from the collecting drum, means automatically effective
when the prescribed number of sheets has been accepted
for accumulation on the collecting drum' to bring about
delivery of the resulting sheet packet to the transfer con-
veying means, receiving  mechanism  for accepting the
packet from the transfer conveying means at greatly re-
duced speed, means positively driving the transfer. con-
veying means at the peripheral speed of the collecting
drum throughout said delivery and automatically effec-
tive when the delivery of the packet of sheets to the trans-
fer conveying means has been completed to so-modify the
transfer conveying means speed that the transfer convey-
ing means is put through a programmed slowdown and
restoration - cycle during which the transfer conveying
means advances the sheet packet at high speed onto the
receiving mechanism and then slows down progressively
until the packet of sheets is discharged to said receiving
mechanism at a relatively low speed, the transfer convey-
ing means drive then progressively restoring .the.speed
of the transfer conveying means to the collecting drum
speed by a time no later than that at which a next ac-

" cumulated packet of sheets on the collecting drum “be-
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comes ready for delivery to the transfer conveying means.

2. A sheet delivery mechanism as set forth in claim 1
in which the slowdown and restoration cycle of the trans-
fer conveying means is extended through more than one
revolution of the collecting drum but through something
less than the total number of full revolutions of the col-
lecting drum required for the accumulation of a packet
of sheets of the prescribed number on the collecting drum,
at the maximum possible rate of one sheet per revolution
of the collecting drum.

3. A sheet delivery mechanism as set forth in clalm 1
in which the means for driving the transfer conveying
means includes a driving member common to the collect-
ing drum and the transfer conveying means, a differential
gear through one input arm-of which uniform drive is
transmitted from said common driving member. to the
transfer conveying means, an auxiliary variable: speed
drive train connected to a second input arm of the dif-
ferential gear and adapted for connection to, and discon-
nection from, the common driving member, and a com-
bined' clutch-brake member forming the input element of
said - auxiliary drive train and shiftable at substantlally
zero torque between driving ‘and braking. positions, a
clutch member constantly driven by the common drive



. 35
member .and drivingly  engaged with said combined
clutch-brake member when the latter is in driving posi-
tion, and a brake member engagcable with said com-
bined clutch-brake member when the latter is in braking
position. )

4. A sheet delivery mechanism as set forth in claim 1
in which the means for driving the transfer conveying
means includes a driving member common to the collect-
ing drum-and the transfer conveying means, a differential
gear through one ‘input arm of which uniform drive is
transmitted from' said common driving member to the
transfer conveying means, an auxiliary variable speed
epicycloidal gear drivé train connected to a second input
arm of the differential gear and adapted for connection
to, and disconnection from, the common driving‘member,

and a combined clutch-brake member forming the input.

element of said auxiliary drive train and shiftable at sub-
stantially zero torque between driving and braking posi-
tions, a clutch member constantly driven by the common
drive member and drivingly engaged with said combined
clutch-brake member when the latter is in driving posi-
tion, and a brake mémber engageable with said combined

clutch and brake meémber when the latter is in braking .

position, means for counting the sheets delivered to the
collecting drum, and electromagnetic means controlled
by said counting means for initiating the slowdown and
restoration ‘cycle of the tramsfer conveying means by
shifting the combined clutch-brake member to driving
position, b '

5. A sheet delivery mechanism comprising, in com-
bination, a constant, high speed sheet conveying means, a
collecting drum constructed and arranged to receive in-
dividual sheets. one -after another from the conveying
means and to accumulate them in a registered packet of
a predetermined number of sheets, cooperative tapes,
running at the speed of the collecting drum, whose active
runs bear in part against the collecting drum, means for
driving the collecting drum at a constant peripheral speed
substantially equal to the speed of the sheet conveying
means, a transfer drum disposed in receiving relation to
the collecting drum for receiving the sheet packet from
the collecting drum, a cooperative conveyor including
tapes whose active runs bear in part against the transfer
drum and which are driven by the transfer drum, means
automatically effective when the prescribed number of
sheets has been accepted. for accumulation on the collect-

- ing drum to bring about delivery of the resulting sheet
packet to the transfer drum, a sheet stacking table dis-
posed in receiving relation to the transfer drum for re-
ceiving the packet from the transfer- drum at greatly
reduced speed, means positively driving the transfer drum
at the peripheral speed of the collecting drum throughout
said delivery and automatically effective when the delivery
of the packet of sheets to the transfer drum has been com-

pleted to so modify the transfer drum speed, the transfer .

drum and tapes which bear in part against the transfer
drum are put through a programmed slowdown and re-
storation cycle during which the transfer drum and tapes
which bear in part against the transfer drum advance the
sheet packet at high velocity onto the sheet stacking table
and then slow down progressively until the packet of
sheets is discharged to said stacking table at a relatively
low velocity, the transfer drum drive then progressively
restoring the speed of the transfer drum and the tapes
which bear in part against the transfer drum to the col-
lecting drum speed by a time no later than that at which
a next accumulated packet of sheets on the collecting
drum becomes. ready for delivery to the transfer drum,

6. A sheet delivery mechanism comprising, in combina-
tion, a constant, high speed sheet conveying means, a col-
lecting drum constructed and -arranged to receive indi-
vidual sheets one after another from the conveying means
. and to accumulate them in a registered packet of a prede-
termined number of sheets, vacuum means within the
collecting drum and tapes, running at the speed of the col-
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lecting drum and having active runs bearing in part against
the collecting drum, for holding the collected sheets on the
drum, means for driving the collecting drum at a constant
peripheral speed substantially equal to the speed of the
sheet conveying means, a transfer drum disposed in re-
ceiving relation to the collecting. drum for receiving the
sheet packet from- the collecting drum, cooperative tapes
driven by the transfer drum and having active runs which
bear in part against the transfer drum and in part ex-
tend beyond the transfer drum for holding the sheet packet
on the transfer drum and for conveying the sheet packet
from the transfer drum, means automatically effective
when the prescribed number of sheets has been accepted
for ‘accumulation on the collecting drum to bring about
delivery of the resulting sheet packet to the transfer drum,
a controllable height sheet stacking table disposed in re-’
ceiving relation to the:transfer drum for receiving the
packet from the transfer drum at greatly reduced speed,
means positively driving the transfer drum at the peripheral
speed of the collecting drum throughout said delivery
and automatically effective when the delivery of the packet
of sheets to the transfer drum has been completed to so
modify the transfer drum speed that the transfer drum
and cooperative tapes which bear in part against the trans-
fer drum are put through a programmed slowdown and
restoration cycle during which the. transfer drum and

- cooperative tapes which bear in part against the transfer
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drum advance the sheet packet at high velocity onto the
sheet stacking table and then slow down progressively
until the packet of sheets is discharged to said stacking ‘
table at a relatively low velocity, the transfer drum drive
then progressively restoring the speed of the transfer drum
and the cooperative tapes which bear in part against the
transfer drum to the collecting drum speed by a time no
later than that at which a next accumulated packet of
sheets on the collecting drum bécomes ready for delivery.
to the transfer drum. ’ ’

7. A sheet delivery mechanism as set forth in claim 6,

.in which the stacking table height is controlled by a photo-

electric relay viewing, by reflected light, the top edge of a
stack of paper on which the packets are received, where-
by the photoelectric relay automatically lowers the stack-
ing table as the stack level exceeds a selected stacking
level, and which stacking table further is equipped with
air jets for separating the sheets in the packets received
by the stacking table, jogger mechanisms for bringing the
sheets separated by the air jets into exact registration with
each other to-form a stack, and tamping means for press-

‘ing entrained air from between the sheets.

8. A sheet delivery mechanism as set forth in claim 1
in which the means driving the transfer conveying means
and controlling the speed thereof comprises .a variable
speed D.C, drive motor, a pair of D.C. tachometer, gener-
ators, means drivingly connecting the collecting drum and
a first tachometer generator of said pair of tachometer
generators in a fixed speed relationship to one another,
means connecting a second tachometer generator of said
pair of tachometer generators and the transfer conveying
means for operation by said D.C. drive motor in substan-
tially the same said fixed speed relationship, power sup-
ply control mechanism for supplying power to said D.C.
drive motor and for receiving outputs from ‘said pair of
tachometer generators, said power supply control mecha-
ism including means normally opposing the outputs of
the tachometer generators to one another and automatical-
ly responsive to any imbalance of said outputs to read-
just the speed of the D.C. motor in a direction to restore
balance and to bring about and maintain correspondence
of transfer conveying means speed to collecting drum
speed, means providing a set reference D.C. voltage of
much smaller magnitude than the output voltage of the
first tachometer generator, the means for automatically -
modifying the transfer conveying means drive including
timed switching means which, throughout a predetermined
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operating period, substitutes the set reference voltage for
the output voltage of the first tachometer generator in the
power supply control mechanism, for temporarily opposing
the output voltage of the second tachometer generator,
and thereby slowing down the transfer conveying means

. to.a predetermined minimum speed which is much below

the unmodified speed thereof.

9. ‘A sheet delivery mechanism as set forth in claim 1
in which the means driving the transfer conveymg means
and controlling the speed thereof comprises a variable
speed D.C. drive motor, a pairiof D.C. tachometer gener-

10

ators, mean drivingly connecting the collecting drum and

a first tachomieter generator of said pair of tachometer

generators. in ‘a fixed speed relationship to one another,

means connecting a second tachometer generator of said
pair of tachometer generators and ‘the transfer:conveying
means for operation by said D.C. drive motor in substan-

tially the same said fixed speed relationship, power supply

control mechanism for supplying power to said D.C. drive
motor and for receiving outputs from said pair of tachom-
etér generators, said power supply control mechanism in-
cluding means normally - opposing the outputs of the
tachometer generators to one another and automatically
responsive to any imbalance of said outputs to readjust
the speed of the D.C. motor in a direction to restore bal-
ance and to brmg about and maintain correspondence of
transfer conveying means speed to collecting drum speed,
the means for automatically modifying the transfer con-
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veyor .means drive -including timed switching means and -

a voltage divider which, throughout a predetermined op-
erating period, substitutes a small fraction of the voltage
output of the first tachometer generator for the normal
voltage output thereof, in the power supply control mecha-
nism, for temporarily opposing the output voltage of the
second tachometer generator, and thereby slowing down
the transfer conveying means to a minimum speed which
is a predetermmed fraction of the unmodified speed
thereof.

10. A sheet dellvery mechamsm compnsmg, in combi-
nation, a constant, high speed sheet conveying means, a
collecting drum constructed and arranged to receive in-
dividual sheets one .after another from the conveying
means and to accumulate them in a registered packet,
means driving the collecting drum at a constant periph-

seral speed substantially equal to the speed of the sheet

conveying means, slowdown tapes disposed in receiving
relation to the collecting drum for receiving the sheet
packet from the collecting drum, means automatically ef-
fective at the conclusion of a predetermined, whole num-
ber of revolutions of the collecting drum to ‘bring about
delivery of the resulting sheet packet from the. collecting
drum to the slowdown tapes, receiving mechanism for
accepting the sheet packet from the slowdown tapes at
greatly reduced speed, means positively driving the slow=-
down tapes at the peripheral speed of the collecting drum
throughout said delivery from the collecting drum to the
slowdown tapes, but automatically effective when the
delivery of the packet of sheets to the slowdown tapes

. has been completed, to so modify the speed of the slow-

down tapes that they are put through a programmed de-
celeration :and’ acceleration cycle during which the slow-
down tapes advance the sheet packet at high velocity onto
the receiving mechanism and then slow down progres-
s1ve1y until the packet of sheets is dlscharged to said re-
ceiving mechanism at a speed which is a small fraction of
the collecting drum speed, the drive for the slowdown
tapes then progressively restoring the speed of the slow-
down tapes to the speed of the collecting drum in time for
the delivery of a next accumulated packet of sheets.

11. In a sheet cutting and stacking mechanism in com-
bination, a collecting drum, a transfer drum disposed to
receive collected sheet packets from the collecting drum,
a- collecting ‘and. transferring flipper associated with the
drums and shiftable between a collecting position and a
stripping or. transferring position, and flipper reversing
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means including a flipper operating arm, a cam rotatable

in unison with the collecting drum and having two side
by side tracks and a cross-over between tracks, a follower
carried by the arm and guided in the tracks, a yieldable
electro-pneumatic actuator settable to effect cross-over of

~the follower from one track to the other, and electrical

control means operable in selected cycles of the cam and
timed to act well in advance of the arrival of the cross-
over at the follower location to: bias the actuator in a
direction yieldingly to bring about crossing over of the. -
follower and reversal of the position of the flipper.

12. A sheet delivery mechanism as set forth in claim §
in which each packet of sheets is positively. gripped at its

_ trailing ‘end between the transfer drum and.the tapes

which bear in part against the transfer drum until the
packet is discharged to the stacking table.

13. A shect delivery mechanism comprising, in combi-
nation, a‘collecting drum for collecting and accumulating
sheets thereon in a registered packet, said collecting drum
having a rotational axis, a transfer rum having a rota-
tional axis positioned at a fixed distance from the rota--:
tional axis of the collecting drum, said collecting and

transfer drums spaced apart to define a transfer region . -

between the collecting and transfer drums, a ‘transfer.
flipper reaching into said transfer region, said transfer
flipper having a home position in which said flipper nor-
mally confines the accumulated sheets to the collecting’
drum but -automatically shifts to a stripping position to
strip an accumulated packet from the collecting drum
and to guide the packet onto the transfer drum, said trans-
fer flipper shifting back to the home position after com-
pietion of the transfer of the packet from the collecting
drum to the transfer drum, the means for shifting the
transfer flipper including a flipper operating arm, a cam
rotatable in unison with the collecting drum and having
two tracks and a cross-over between tracks, a follower
carried by the arm and guided in the tracks, a yieldable
electro-pneumatic actuator settable to effect cross-over of .
the follower from one track to the other, and electrical’
control means operable.in selected cycles of the cam and
timed to act in advance of the arrival of the cross-over at
the follower location to bias the actuator in a direction
yieldingly to bring about crossing over of the follower
and shifting of the position of the transfer flipper.

14, A sheet delivery mechanism as set forth in claim
16 in which the means to bring about delivery of the sheet
packet from the collecting drum to the slowdown tapes
comprises a transfer flipper having a home position in
which the flipper normally directs the sheets onto the
collecting drum to form the registered packet but auto-
matically shifts at the conclusion of a predetermined,
whole number of revolutions of the collecting drum to a
stripping position to strip the packet from the collecting
drum and initiate a transfer of the packet from the col-
jecting drum to the slowdown tapes, the flipper shifting
back to the home position after the:packet has been
stripped from the collecting drum.

15. A sheet delivery mechanism as set forth in claim 1
in which the means for driving the transfer conveying
means includes variable speed gearing constantly connect-
ing the transfer conveying means with the collecting drum,
said ‘variable speed gearing comprising intermeshing
gears having segments of uniform radii for driving the
transfer conveying means at the speed of the collecting
drum during packet delivery from the collecting drum to -
the transfer conveying means and having segments of
varying radii for slowing down and speeding up the trans-
fer conveying means after the packet transfer is coms
pleted.

16. A sheet delivery mechanism as set forth in claim 1
in which the means for driving the transfer conveying
means includes a variable speed electric motor. drivingly
connected fo the transfer conveying means, means con-
trolling the speed of the electric motor to normally drive
the transfer conveying means at the speed of the collecting
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drum but upon demand to smoothly decelerate the speed
of the motor to a selected. lower speed, to thereby
smoothly decelerate the transfer conveying means, and
upon further demand to smoothly accelerate the speed of
the motor to its normal speed, to thereby smoothly accel-

erate the speed of the transfer conveying means to the

speed of the collecting drum, - ‘

17. In.a delivery mechanism for sheet material, a col-
lecting drum _for collecting sheet material and having a
constant, high'speed, a transfer conveying means disposed
in receiving relation to the collecting drum, means auto-
matically effective at the conglusion of a predetermined,
whole number of revolutions of the collecting drum to
bring about delivery of the ‘collected sheet material from
the collecting drum to the transfer conveying-means, re-
ceiving mechanism for accepting the sheet material from
the transfer conveying means at greatly reduced speed,
means positively driving the transfer conveying means at
the speed of the collecting drum through out said delivery
and automatically effective when the delivery of the sheet
material to the transfer conveying means has been com-
" pleted to so modify the transfer conveying means speed

- that the transfer conveying means is put through a pro-

grammed deceleration and acceleration cycle during which
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the transfer conveying means advances the sheet material
at high speed onto the receiving mechanism and then' de-
celerates progressively until the sheet material {s dis-
charged to said receiving mechanism at a relatively low
speed, the transfer conveying means drive then progres-
sively accelerating the: transfer conveying means to the
collecting drum speed by a time no later than that at
which- subsequently collected sheet material on the col- -
lecting drum becomes ready for delivery to the transfer
conveying means. '..
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