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2,594,705 :

CONTROL FOR STACK SUPPLY AND STACK
DELIVERY FOR PRINTING PRESSES

Roy F. Aberle, Portland, Maine, assignor to South-
worth Machine Company, Portland, Maine, a

corporation of Maine

Original application September 20, 1946, Serial
No. 698,252, now Patent No. 2,542,073, dated
February 20, 1951. Divided and this application

April 9, 1948, Serial No. 20,083.

September 18, 1947
4 Claims.

1

This invention relates to printing presses and
is most particularly applicable to sheet-fed
lithographic offset presses. Among the objects
of the invention are to improve the general or-
ganization of a press and its driving gearing; to
provide improved supply stack and delivery stack
supports and improved control over the raising
and lowering of the stack supports in accordance
with the action of the sheet-feeder mechanism. -

In the drawings:

Fig. 1 is a diagram showing the main rolls of
the press;

Fig. 2 is a diagram, looking in the same direc-
tion as Fig. 1, showing certain of the driving con-
nections and showing the pile delivery;

Fig. 3 is a vertical sectional view, looking in the
same direction as in Figs. 1 and 2, showing sheet-~
conveying mechanism and mechanism for print-
ing upon (more specifically, numbering) the pre-
viously-printed sheets that are carried by the
sheet-conveying mechanism;

Fig. 4 is a vertical sectional view of the press
taken from the opposite point of view from Figs.
1, 2 and 3 and looking outward toward one of the
side frames, showing especially the mechanism
for applying pressure to the offset cylinder, many
of the mechanisms of the press being omitted;

Fig. 5 is a view similar to Fig. 4 on a larger
scale, showing also an electric switch responsive
to separation of the main and offset cylinders;

Fig. 6 is a fragmentary vertical sectional view
taken on the line 6—6 of Fig. 4 on a larger scale;

Fig. 7 is a fragmentary vertical sectional view
on theline 7—17 of Fig. 6;

Fig. 8 is a diagram in the nature of a side ele-
vation of the paper stack and paper stack plat-
form of the feeding apparatus for use with the
press; .

Fig. 9 is a diagram in the nature of a plan view
of a fragment of the feeding apparatus of Fig. 8;
. Fig. 10 is a diagram of control circuits for many
of the elements of the press;

Fig. 11 is a diagram showing the control of the
féeder pump motor;

Fig. 12 is an elevation, partly broken away and
partly diagrammatic, showing the form rolls for
the main cylinder and mechanism for controlling
the operation of these form rolls: :

Outline of general organization of machine

The illustrated machine contains many of the
features of the machines of my prior Patents Nos.
2,140,256 and 2,257,490 and is especially adapted
to be used in combination with the sheet-feeding
mechanism shown in my copending application
Serial No. 590,225, filed April 25, 1945, now Patent
No. 2,497,849, dated February 21, 1950, a continua-
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tion-in-part of application Serial No. 490,556,
filed June 12, 1943, now abandoned; and is a divi-
sion of copending application .Ser. No. 698,252,
filed September 20, 1946, now Patent No. 2,542,-
073, dated February 20, 1951.

The main frame of the press includes opposite
interconnected side plate sections 25 which are
preferably flanged at their lateral margins, the
flanges serving to cover and protect various gears,
chains, bearings and control mechanisms that

-are located adjacent to the two side plates 25.

Sheets fed successively by feeding mechanism
such as that of said applications enter the ma-
chine from the right as shown in Figs. 1, 2 and 3
are momentary stopped are laterally aligned and
are then gripped by gripper fingers on a gripper
bar 33 carried by chains 180. The course of
chains 180 is indicated in Figs. 1, 2 and 3.

The sheet is carried by the traveling gripper
bar 33 to and partly around a rubber covered
offset cylinder 40, the offset cylinder having a
recess adapted to receive the gripper bar.

As shown in Fig. 1 offset cylinder 40 cooperates
with a main cylinder indicated generally at 42.
Main cylinder 42 comprises opposite end portions
42% mounted on a shaft 166, a lithographic plate
holder segment 43 having hub portions 432 also
mounted on the shaft 166, and an interchange-
able impression segment 44 detachably secured to
the opposite end portions 422. Depending upon
the character of the work being done, impression
segments having surfaces of various materials
may be used as more fully described hereinafter.

As explained in the above patents, a litho-
graphic plate on segment 43 offsets an image onto
the offset cylinder 40, the sheet is then carried
in between the offset cylinder and the impression
segment 44 of the main cylinder, which results in
the image being printed from the offset cylinder
40 onto the lower surface of the sheet.

The timing and arrangement of the main and
offset cylinders and the feeding mechanism, paper
stop fingers, side jogger mechanism and gripper
bar 33 is such that a sheet to be printed is pre--
sented to the nip between the offset and main
cylinders at each revolution of the main eylin-
der, or in other words, at each second revolu-
tion of the offset cylinder.

The main cylinder 42 is provided with plate-
dampening mechanism indicated generally at 50
and plate-inking mechanism indicated generally
at 55 so as first to dampen the water-receptive
blank portions of the lithographic plate and then
to ink the ink-receptive image-carrying portions
during the time that the impression surface 44
is cooperating with the offset cylinder £0. Fur-
ther rotation of the main. cylinder then brings
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the dampened and inked lithographic plate on
segment 43 into position to offset its inked image
onto the rubber surface of the ofiset cylinder 40.

A supplemental roll 68, for instance carrying a
rubber plate having raised letters, is arranged to
offset onto the otherwise blank surface of the
impression segment 44 of the main eylinder. The
image thus transferred to the impression surface
44 is then printed onto the upper surface of the
shect simultaneously with the printing onto the
lower surface of the sheet by offset cylinder 40.

Leaving the nip between the offset cylinder 49
and the impression segment 44, the printed sheet
is released by the grippers of bar 33 and simul-
taneously gripped by a circularly moving second
set of grippers 10 (Fig. 3), which move around
axis Ti (Fig. 1), and at the end of an approxi-
mately 90° circular travel release the sheet and
iransfer it to third srippers 88 (Fig. 3), which
are carried by chains 142 in a generally triangular
path, as shown in Figs.1 and 3.

On the first or downwardly inclined portion
of this triangular path away from the offset cyl-
inder, the sheet- ‘may be subjected to a further
priniting operation. -Mechanism for such further
printing preferably corprises, as shown in Fig. 3,
_one -or more rotating -serial numbering units 99
and cooperating platen rolls 91 between which the
sheet is carried (Fig. 3) so that the sheet is num-
bered -on its lower surface upon which it had
previously received an-impression from the offset
cylinder.

The chain-carried third grippers 89 then carry
the sheet onto the lower horizontal run of their
triangular-path, in which the grippers are caused
to open and drop the sheet, with its offset printed
and numbered surface uppermost, onto an auto-
matically lowered stack 168 (Fig. 2) on a platb-
form {0¢ on which the newly arrived sheet is
aligned both longitudinally and transversely by
corner-jogging mechanism indicated generally at
1290.

.Pressure mechanism end control of pressure
mechanism in accordance with sheet feed

As shown in Figs. 4 and b the shaft 162 of the
offset cylinder is mounted in sliding blocks 325
which are vertically movable in guideways 326.
A pressure-control or cam shaft 328 is eccentrical-
ly mounted at 329 at its ends and acts as a-can,
through adjustable tappets 3282, to support the
sliding blocks 825. Rotation of the -cam shaft
328 in a counterclockwise direction as viewed in
Figs. 4 and 5 permits the offset cylinder to move
away from the main cylinder, and rotation of
the -cam shaft 328 in a clockwise direction lifts
the offset cylinder and forces it undsr pressure
against the main cylinder.

A sliding collar 330 (Fig. 6) on shaft 328 car-
ries & horizontal connecting pin 331 which is
guided through & slot in an arm 3322 which ex-
tends from a fixed collar 332 on shaft 328. Con-
necting pin 331 is adapted to be projected to the
right in Fig. 6 to a position in which it under-
lies .o shoulder 334 on a vertically reciprocable
pressure fork or plunger 335.

‘A cam follower roller 336 (Figs. 4 and 5) on the
pressure fork 335 is adapted to be contacted by
cam surface 338 of a cam 323 mounted on the
shaft 166 of the main cylinder, to apply pressure
to the pressure fork or plunger 335 at each rota-
tion of the main cylinder.

The connecting pin 331 is urged to the left in
‘Fig. 6 by a spring 240 which acts on the slidable
collar 339, tending to disengage the pin 331 from
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the pressure fork shoulder 334, thus allowing the
pressure fork or -plunger 335 to move idly.

A solenoid 342 (Fig. 5) has its movable arma-
ture 343 connected by a flexible cable 344 to the
slidable collar 330. Energization of the solenoid
342 by means of a push-button switch 342> (Fig.
10) thus pulls the pin 331 to the right in Fig. 6,
carrying it into the path of the pressure fork
shoulder 334.

During continued printing, the pressure of
pressure fork shoulder 334 upon the pin 331 re-
tains the pin under this shoulder against the ac-
tion ‘'of the spring 348, thus keeping the pressure
fork connected to the pressure control eccentric
shaft 328 as long as the pressure fork is sufficient-
1y low in position for the shoulder 334 to bear

-against the pin 331.

The shape of the cam 339 on the main cylinder
shaft is such that the high part of the cam sur-
face 339 bears against cam follower roller 338
only. during the presentation of the plate segment
43 to the offset cylinder.

In normal printing, pressure between the offset
cylinder and the impression segment 44 is se-
cured by latching the pressure fork in a pres-
sure-applying position by detector-controlled
latch mechanism.

A latch 350, Fig. 7, is slidably mounted in a
plock 351 and includes a bevelled portion 352
adapted to slide into a wedge shaped recess 353
in the pressure fork 325. Latfch 350 is normally
urged to the right or unlatched position in Fig. 7
by a spring 355, but upon the detection of feed
of g -sheet to the press, latch 389 is urged to the
left and into the recess 353 by a bell crank 331
which is connected by a flexible connection 353
to the movable armature 359 of a solenoid 360 as
shown in Fig. 4.

Solenoid 360 is energized by the interruption
of 'a light beam by a sheet as the sheet is carried
toward the offset cylinder by the gripper fingers
32 and gripper bar 33.

In Fig. 4 a source of light such as an electric
lamp is indicated at 370 and a photo-electric cell
normally exposed to the light beam is indicated
at 371, the beam of light from lamp 31¢ to cell
371 being adapted to be interrupted by a properly
fed sheet ‘carried by the gripper -bar 33 passing
slong the upper run of chain 180.

Referring to the wiring diagram of Fig. 10,
solenoid 360 is normally de-energized and is
adapted %o receive its operating current through
a, circuit which includes the terminals D and F
of a relay 380 which is de-energized when the
photo-electric cell 374 receives light from the
light source 379. When the beam from the light
source 370 to the cell 371 is interrupted, the relay
380 is energized, closing the circuit between ter-
minals D and F and sending an impulse through
the circuit which includes the solehoid 360.

This energization of relay 380, and conse-
quently of the solenoid 360, takes place during
the offsetting portion of the cycle, that is, while
the image from the lithographic plate on segment
£3 is being transferred to the offset cylinder, and
hence while the pressure fork 325 is held in its
depressed position of Fig. 7 by the high surface
338 of the cam 339. The notch 353 is accord-
ingly in position to receive the latch 350.

The block 35f which carries the latch 330 is
vertically slidably mounted in a stationary guide
bracket 383 (Fig. 6) and a screw 384 which is
rotatable in the bracket 383 is threaded into the
block 35i. A rod consisting of jointed portions

1385, 386 and 387 (¥igs.-6 and 4), fastened fo the
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Sérew 384 and to a knob 389, enables the screw

384 to be turned to adjust the level of the block
351 and hence the level at which the latch 350
will hold the pressure fork during proper pre-
sentation of a sheet between the offset cylinder
and impression segment. Normally the latch-
carrying block 351 will be adjusted at such level
‘that the latech 350 will have at least a slight
clearance from the bottom surface of notch 353
as the latch enters the notch during the off-
‘setting portion of the cycle.

When a properly fed sheet passes and inter-
rupts the light beam at a time near the end of
the offsetting portion of the cycle, the solenoid
360 inserts the latch in the noteh 353 and holds
it there until the latch is caught and held by the
bottom surface of the notch when the cam sur-
‘face 338 ceases to apply downward pressure to
the pressure fork. When the trailing end of the
sheet - subsequently passes the -light- ‘beam, the
‘solenoid 360 becomes deenergized. . .. .

If a sheet fails to be fed, the solenoid 360 will
be energized as a result of interruption of .the
light beam by the passing empty gripper bar,
but will become de-energized while the cam sur-
face 338 is still applying downward pressure to
hold the pressure fork in its lowest position.
The latch then is removed from the notch by the
spring 355 while the cam surface 338 is still
‘active, and at the end of the offsetting portion
of the cycle the pressure fork is not latched but
is free to rise considerably higher than if it were
latched. "The resulting ‘considerable rise of  the
pressure fork permits a considerable counter-
clockwise movement of the shaft 328 which al-
lows the offset cylinder to drop out of position
to press against the plate segment of the. main
cylinder, preventing the offsetting of a further
image onto the offset eylinder.

‘Moreover, when the pressure fork fails to be
latched by the latch 350, the shoulder 324 of
the pressure fork will move higher than will the
connecting pin 331, breaking*the normal frie-
tional contact between these parts, whereupon
the spring 340, Fig. 6, will pull the pin 33{ out
from under the shoulder 334. Succeeding. strokes
of the pressure fork will thereupon be ddle and
the offset eylinder will remain out of contact with
the main cylinder until the solenoid 342 is re-
energized by manual operation of the switch 3422,

It will be observed that in the normal operation
of the press, while sheets are being normally fed,
the pressure fork or plunger 335 moves only
through so much of its stroke as effects the rela-
tively slight separation and approach of the axes
of the offset cylinder and the.main.cylinder ap-
propriate to the successive presentation of.the
plate segment and impression segment to the
offset cylinder, : N

Location of the Zigh_t'beam

Interruption of the light beam B from the-lanip
370 to the photoelectric cell 371 by the gripper
Jbar 33 as the latter tiavels along the lower run

of the chains 180 can be avoided by disposing

the light beam so that it is not crossed by the
gripper bar in this lower run of the ¢hains. This
.may hest be accompanied by locating the lamp
370 and cell 371 as indicated diagrammatically

in Fig. 3, with both the lamp and, cell outside "

of the courses of the chains 180, but with one of
‘these elements, for instince the lamp, somewhat
- .above the other of these elements in such manner
that the beam B crosses the line of travél of the
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‘main cylinder.
_bressure of the offset cylinder is released when
“failure of feed is detected, the various operations
of the machine which are controlled by “the
‘switches 3902 396 and 390° are also controlled
by the detection of failure of feed. It should be
85

ndd

-gripper bar only at the upper run of the chajns

180,

The control of various parts of the press, and
Imore especially the latch solenoid 380, by the
interruption of the light beam B by the sheet
being fed, involves certain further relations of
the light beam to the press which may be sum-
marized as follows:

The light beam is in & position such that the
sheet being fed interrupts the beam while the
lithographic plate segment 43 of the main cyl-
inder is active, during the time the latch 350 is
neither held in latching position by the pressure
fork 325 nor held out of latching position by the
pressure fork 325. As indicated above, during-
the presentation of the plate segment to the off-
set cylinder the notch 353 in the pressure fork is
located so as to permit free movement of the
latch 330 into or out of latching position.

The point of interruption of the light beam by
the paper is sufficiently near to the line of print-
ing contact between the main and offset cylinders
to permit relatively short sheets to reach the
line of printing contact and be sripped between
the main and offset cylinders before the light
beam is re-established after passage of the sheet
and the latch sclenoid 360 accordingly de-ener-
gized.

The point of interruption of the light beam
by the paper is however sufficiently spaced from
the line of printing contact so that the inter-
rupting effect of an empty gripper bar does not
persist up to the time that the impression seg-
ment becomes active, but on the contrary the
beam is re-established and the latch solenoid 366
is de-energized in time to let the latch 350 move
oub of the notch 353 before the impression seg-
ment is presented to the offset cylinder.

These conditions are best provided for in the
press herein shown by locating the light beam
B so that it is approximately 4’ from the line
of printing contact between the main and offset
cylinders at the point where the beam is inter-
rupted by the paper.

Limit switches responsive to application of
pressure to offset cylinder

Numerous operations of the machine are con-
trolled by a limit switch indicated at 390 in Fig. 6
which preferably constitutes a single throw.gang
switch comprising switches 390°, 398> and 390c,
which control various circuits as shown by the
wiring diagrams of Figs. 10 and 11. The limit
switch 390, including its three component,
switches, is responsive to the application of pres-
sure to the offset eylinder, normally tending to
open, but being closed whenever the offset cylin-
der is held up in position to press against the
Since, as indieated above, the

explained here that the employment of three

‘limit switches 3982, 390 and 396 rather than a
ssmaller: iumber of such switches, is described

herein ‘in ‘the interest of simplicity. All three .

‘of these limit switches act simultaneously in re-

sponse to the release and applieation of pres-

‘sure, at the offset cylinder. The skilled electrician
-will: be -able to cause a lesser number of limit
switches to exercise the same -controlling func-

tions by utilizing more complicated, or appar-

‘éntly more complicated,' control circuits,
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.A vertically movable Tod 394 is pivotally ‘con-
nected to an arm 332e constituting a projection
from collar 332, and rod 394 and has fastened
thereto near its bottom end a bracket 395 adapt-
ed to depress a cam follower roller 336 on an0p-
erating arm 397 of the limit switch 380. The
adjustment of the switeh ‘and rod 394 is:such
that in the pressure applying positions of the off-
set cylinder the limit switch -390 is closed. A
spring 398 -may be provided to ‘assist the upward
return of rod 394 and bracket 385 upon release
-of the latch 350.

Prevention of latéhing of pressure fork -while
pressure fork is disconnected from offset -cyl-
inder

‘As indicated above, the several switches which
‘comprise the gang limit switch 390 control sev-
eral of the operations of the press. “Switch 3909,
when open as indicated in Fig. 10 as'in the event
of disconnection of the pressure fork and offset
cylinder, breaks the circuit through the latch
solenoid 360. This renders the latch 350 incapa-
“ble of moving to latching position until the offset
cylinder has first been connected to the pressure
fork by means of the pin 331 by manual opera-
‘tion of the push-button switch 3422, and ‘the
offset cylinder brought again into pressure rela-
‘tion to the main cylinder. )

Thus it is assured that the pressure fork, while
disconnected from the offset cylinder, will be
capable of rising during each revolution of cam
"339 sufficiently high so that it is possible to pro-
ject the pin 331 into the path of this shoulder
334 for reconnection of the pressure fork and
offset cylinder.

- Pile delivery

~As the sheets are discharged from the gripper
bars 146 of the delivery conveyor the:-sheets drop
printed side up upon a stack (00 supported on
a table indicated diagrammatically at 101, Fig. 2,
and slidable vertically on slides-878. ‘

A suitable mechanism for lowering the table

180 as the paper accumulates thereon may com- K2

prise chains 519 shown in Fig. 2 -adapted to be
raised or lowered by corresponding sprockets 589.
‘ach sprocket 580 is fast on a shaft 581" which
also carries & worm gear 582 meshing ‘with a
worm 583 on a shaft 584. A ratchet wheel 586 on
shaft 584 is adapted to be engaged by 'a ratchet
pawl 530 pivotally mounted on a bell crank 592,
and bell crank 582 is continuously oscillated by an

‘eccentric 583 on shaft 475, a cam follower 534,

yoke 585 and a connecting link §36.

The ratchet pawl 589 includes a tail portion 5817
earrying a cam follower roller 548. A-‘curved cam
‘plate 600 is mounted on the vertically movable

armature 851 of a solenoid 602 above'the path of
' 60

cam follower roller 598. When the solenoid 602 is
not energized the curved cam plate 800 depresses
the cam follower roller 598 and tail 597 of the
‘pawl 593, so as to retain the pawl out of engage-

ment with the ratchet wheel 886, thus allowing

the pawl to swing idly. On the other-hand when
solenoid 682 is energized as described hereinafter
cam plate 600 is lifted sufficiently to -allow the
.pawl 530 to drop into engagement with the teeth

of the ratchet wheel 586 as shown in Fig. 2.-

When in this position the pawl:and ratchet wheel
cooperate to turn the worm 584 and-parts driven
thereby, to lower the stack table 10f. De-ener-
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gization of the solenoid 602 immediately stops

the lowering of the stack table.
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‘Covitiol of ‘pile delivery; detection of stack
‘elevdtion ‘in ‘feéder
“Figs. '8 -and 9 -are fragmentary views of ‘the
féeding ‘apparatus -of -the press, which prefer-
.ably 'is -constiucted ‘as ‘deseribed -in my copend-

sing application ‘Serial ‘No. 590,225, filed April -25,

11845, which ‘may e -referred ‘to for -a more de-
tailed ‘description. -Fig. 9 shows a fragment -of
the contintously rotating:axle 26, roller 262 and
one of the sprocket-driven iconveyor -chains 38
.catrying sets of cords 18+ which convey-the sheets
from-the stack 12 -of Fig.-8 into the press. Fig.-8

:shows‘a stack {12,-of :sheets to'be printed, carried '
by ‘@ ‘table 'I3 supported -by ‘bracket 85 which 'is

slidegbly mounted on guide ‘bars-83.
.Sheets are lifted singly and in sucecession from

‘top -of ‘stack -#2 by -reciprocating -suction picker
:riozzles 56 which-move downwardly-and upwardly
‘through-gaps bietween-successive sets of*the cords

182, picking up ‘the ‘trailing -end -portion of the

‘top shieet, lifting -this trailing' end ‘pertion-above

tHe ‘path 7of :travel of the-next set of -cords 182,
and holding it there-until such set of .cords 182
complete -the -separation -of -the -sheet ‘from -the
stack. -The -suction -in -the -nozzles 66 is then
broken -and -the ‘traveling cords -18*-advance ‘the

‘sheet into -the ‘press.

‘Lifting of the sheets is facilitated by -inter-

‘mittent :blasts of air directed-against the-upper
‘righit-face of the-stack of Fig. 8 by-air blast nozzles

-+49, such blasts-of-gir fanning out-the-fop several

-shieets -of -the ‘stack and -accomplishing the first
.pait-of the elevation of -the trailing edge.por-
.tion "of “the ‘fop sheet.

“Suction is supplied -to-the nozzles: 56 -through

flexibletubes83 (Figs.-8 and-11);:a-suction header
-coriduit 15¢,-conduits 15%-and -152,-and-a mechani-

cally controlied valve ‘T4 -which breaks-the -suc-

40 -tion*at the propertimes, a-conduit 73,-and a-fiex-
‘ible ‘coupling 732 which leads to the suctionside

of a motor=driven -air-pump -indicated diagram-

matically-at 18605 Alr is:supplied under:pressure
40-the:nozzles -148-from the pressure -side ‘of -the
‘pump 1060 (Fig. 11) ‘under the control of-a me-
.chanically actuated . piston ‘valve -+61.

Taple 13 ‘is -adapted -to -be -elevated by -2
chain -85 -driven -by -sprocket ‘85 -on -a -shaft
.95 -which is 'rotated ‘by -4 worm .gear ‘96, ‘A
worm -91, -adapted to- drive the worm :gear -86,
is - carried -on -a :shaft ‘98 ‘which -also “carries a
ratchet “wheel -200. 'An -eccentrically -weighted

‘plate 201 is freely rotatable on shaft 98-and car-
.ries-a-pivotally mounted:pawl 202 adapted to fall

by -gravity -into ‘engdgement with :the ‘teeth of

.ratcheét wheel:200. “The center 'of-gravity of the

plate 201 is ‘toward the right of the shaft 98
-as seen in-Fig. 8, which causes the plate 201 to
tend to rotate about the shaft 98 in a-clockwise
direction, tending to keep a pin 203, carried by
plate 201, in engagement with the upper end of

a slot 204 in -a pitman 206. The lower end of

this-pitman is pivetally connected to an -eccentric
pin 2052 on a continuously .driven shaft 18.

‘A ‘papeér stack height feeler roller [5 is carried
by the uppér end of a member 88 and bears upon

“the topmokt shieet of the stack. Member ‘88 is
-pivotally connected ‘to the inner arm of a double

‘¢rank “88% of “which the “outér arm is pivotally
‘conniécted to the lower erld of a connecting rod
Rod “88P carries a slotted head 208 which
slidahly engages a’pin 210 4t the right end ofa
lever ‘211 which is pivotally mounted on a stud

‘912 ‘projecting ‘from a side frame ‘plate of the

feeder. The'end of the lever 211 opposite to the
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pin 210 is adapted to detain a shoulder 201 (Pig.
9) which is integral with the hub of the plate 201

and which projects radially therefrom, see Fig..

29, thus preventing the plate from rotating clock-
wise, as viewed in Figure 8. As the height of the
top of the stack 12 decreases, the control feeler
roller {5 and member 88 descend, the crank 882
rotates, the connecting rod 880 descends and the
detent lever 2il .disengages the shoulder 201=
and allows the plate 201 to rotate clockwise; as
viewed in PFigure 8, bringing the pawl 202 into
position to engage a new tooth or teeth on the
ratchet-wheel 200. Operation of the pitman 2065
then results in actuating the pawl 202 to turn
the ratchet-wheel 206, shaft 98, and shaft 95 and
move the chain 852 to lift the table 12 and there-
by raise the top of the stack to the appropriate
level for feeding from the top of the stack. A
handwheel 98 may be provided on shaft 98 for
adjusting the paper stack table and also for lower-
ing it to receive a further supply of sheets.

A limit switch 610, not provided in the said co-
pending application, is located on the feeder so

10

15

that its operating arm 610* is adapted to be

cammed to the right in Pig. 8 by rotation of the
plate 201 in a clockwise direction, and the limit
switch 610 is so arranged that such movement
of its arm closes the switch, closing a circuit
through the solenoid 602 of the pile delivery con-
trol mechanism.

Thus each time the table 18 of the feeder is
elevated by the mechanism of Figs. 29 and 30, the
table 10! (Fig. 2) at the delivery end of the press
is correspondingly lowered.

It is oftén convenient, especially in starting the
press, to run the press idly without feeding paper
through it and in this operation the feeder paper
stack table I3 may either be empty or the top of
the stack 12 may be sufficiently low so that it
does not engage the feeler 15, and consequently
during such running the table {3 may be caused
to rise. In such idle running of the press, the
limit switch 310 will be open because of the ab-
sence of pressure at the offset cylinder, and be-
cause this limit switch 3992 is interposed in the
circuit of pile delivery control solenoid 692 (Fig.
10) the latter will not be energized. According-
ly, when the press is run idly, the pile delivery
table 16I will not automatically lower even
though the feeder paper stack table I3 rises.

A manually operated switch §i! is also inter-
posed in the circuit of the pile delivery control
sclenoid 682 and by opening this switch, auto-
matic lowering of the pile delivery table-'can be
suspended both during idle running and during
printing.

Control of sheet feed

The press is preferably provided with means
for automatically stopping feed of sheets when a
sheet fails to be properly fed, and in the pre-
ferred form of such mechanism, indicated in the
diagram of Fig. 11, the feed of sheets is auto-
matically stopped as a result of separation of the
combined plate and impression cylinder and the
offset cylinder. Provision is also preferably
made for permitting feed of the sheets notwith-
‘standing the separation of the combined and off-
set cylinders.

As indicated in the diagram of Fig. 11, the air
pump 1960, which provides suction for the picker
nozzles 58 and air pressure for the air blast
nozzles 148, is driven by an electric motor 1861
receiving its current through contacts 1865, 1065
and 1088, 1066 of a magnetically closed switch
1070. "A ‘push button starting switch 1072 is
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adapted to energize the magnetic coil of switeh
197° to cause the circuit of the feeder motor to
become: closed through contacts 1065 and 1066.
Closing of the motor switch contacts 1665 and
1066 is also accompanied by closing of holding
circuit contacts 1075 and 1076 adapted to estab-
lish a holding circuit through the magnetic coil
of switch 1078 and through a push button stop
switch 1078, thus to maintain the motor cireuit
closed after release of the starting switch 1072
and permit the motor to be stopped by pressing

the stop switch 1678. :

The limit switch 3%3¢ which opens, as previous-
ly explained, when pressure is not applied to the
offset roll, is interposed (Fig. 11) in the holding
circuit of the motor switch 1870. - A manually
operable switch 1079 is also interposed in this
holding circuit, in parallel with the limit switch
398¢,

With the manual switch 979 closed, the hold-
ing circuit will be automatically established
through the switch 1078 upon closing the push
button starting switch {072, notwithstanding the
limit switch 396¢ may be open as a result of sep-
aration of-the main and offset cylinders. With
the press and the conveyor of the feeder running,
and the feeder pump motor also working, sheets
may be fed through the press in order to make
certain that all parts of the press are properly
adjusted to accommodate the sheets.

Closing the switch 3422, Fig. 10, will energize
the solenoid 342 to effect connection between the
pressure fork 325 and the offset cylindér, and
thus bring the offset cylinder into pressure re-
lation to the combined cylinder, whereupon
printing will begin and the several limit switches
including limit switch 3%0° will close. There-
upon the operator can open manual switch 1079,
Fig. 11, and further operation of the feeder pump
motor will depend upon limit switch 398¢ remain-
ing closed. At any time thereafter at which a
sheet fails to be properly fed, and the offset andg
combined cylinders separate, limit switeh - 390¢
will open and automatically stop the feeder pump
motor 10861 and feeder air pump 1860. This feed

of further sheets iz thus instantly stopped, al-

though the pickers 58 and conveyors of the feeder
continue to be driven in timed relation to the
main cylinder and. the various conveyors of the
press -by the driving connections described in
sald application Serial No. 590,225.

Review of conirol circuit wiring diagram

Many of the elements of the control circuit and
their functions have been described above. Re-
ferring to Fig. 10, a suitable alternating current
line is shown as adapted to supply current to the
electric lamp 378, the photoelectric cell 371, the
bhotoelectric relay 380 and a photoelectric
amplification network indicated diagrammatical-
ly at 1899, under the control of the manually op-
erated switch 1991.

The photoelectric amplification network 1086

‘is of such character as to transmit amplified cur-

rent to the relay 382 such as to close the circuit
between contacts D and F upon the interruption
of the beam of light normally cast by lamp 370
upon the cell 371.

The cell 371, relay 388 and network 1090 may
for example together constitute the device known
as the’'General Electric Company “Photoelectric
Relay CR 7505 K 100 -G 2,” only those parts of
that device that are necessary for an under-
standing of this invention being shown herein.

- As previously described, and’ as will be ap-
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parent from the diagram of Fig. 10, the latch
solenoid 369, the numbering unit solenoid 549,
the supplemental offsetting cylinder solenoid
{880, and the. counter {882 are connected in
parallel so that each is adapted to receive an
impulse when the photoelectric relay 389 operates
to close the circuit between contacts D and F in
the event that limit switch 3902 is closed.

Manually controlled switches 5402, 10802, and
092>, connected in series with the solenoids 540,
1880 and counter {092 respectively, are adapted
to be opened so as to prevent operation of any
of these elements as desired. Thus, the press
may be run without its numbering unit funection-
ing, or without its supplemental offsetting cylin-
der functioning, or without its counter function-
ing, or without any or all of these functioning, as
desired. .

As explained above, the push button switch 342
is depressed to energize solenoid 342 to pull the
pin 331 to the right in Fig. 6, carrying it into the
path of the pressure fork shoulder 334, thus ef-
fecting an initial connection between the pres-
sure fork and the offset cylinder, a connection
which is maintained by pressure of the pressure
fork shoulder 334 upon the pin 331 until failure
of a sheet to be fed causes the latch 359 to fail
to be engaged and held in the recess 353 of the
pressure fork.

The operator can release the push button
switeh 3422 as soon as & properly fed sheet has
caused the latch 356 to hold the pressure fork.

Failure of feed of a sheet causes release of
pressure upon the offset cylinder and causes
limit switches 39802, 3887 and 396¢ to open.

The cpen condition of limit switch 39%* (Fig.
10) prevents energization of solenoid 369 and
prevents latching of the pressure fork in its lower
or pressure-applying position unless the offset
cylinder has been moved into pressure relaticn
to the main cylinder by means of the connecting
pin 321, and also prevents energization and op-
eration of the counter 1092.

The open condition of limit switch 383 pre-
vents energization of solenoid 549 and prevents
operation of the numbering mechanism, prevents
energization of solenoid {080 and prevents off-
setting from the supplemental offsetting cylinder.

The open condition of limit switch 390° (Fig.
10) also prevents energization of solenoid 632
and prevents automatic lowering of the pile de-
livery table. The open condition of limit switch
3980 also prevents energization of solenoid 988
and so prevents operative contact of the form
rolls with the plate segment of the main cylinder
excepting in the event that the knob §98 (Fig. 12)
is turned and held by hand to permit such op-

- erative engagement.

The open condition of limit switch 398° (Fig.
11) breaks the holding circuit of the feeder pump
motor switch (unless the manual switch 1679 is
closed), and so stops the feed of sheeis. Feed
of sheets may, however, be carried on in the open
condition of limit switch 390¢ by having the
switeh 1879 closed.

I claim:

1. In a sheet-fed printing press, relatively mov-
able main and offset cylinders, means for hold~
ing the cylinders engaged under pressure while
5 sheet is present therebetween, said means being
vesponsive to the absence of a sheet to separate
the eylinders, stack supports for supplying sheets
to said cylinders and for receiving printed sheets
discharged therefrom, said stack supporis being
vertically movable, means operable o effect rais-
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ing the supply stack support and lowering the
delivery stack support, a stack feeler normally

.rendering the means for raising the supply stack

support ineffective, said feeler being operable by
removal of sheets from the top of the stack to
render the stack elevating means effective to
raise the stack support, means rendering the
means for lowering the delivery stack support
ineffective while said supply stack support is at
rest, an electric circuit including a switch and
solencid, the switch being located in a position to
be closed by response of the stack feeler to ini-
tiate elevation of the supply stack support to en-
ergize the circuit, said solenoid being located in
2 position to render the lowering means for the
discharge stack support effective, and a second
switch in the circuit connected to the means for
holding the cylinders engaged and operable by
separation of the cylinders to open the circuit
and hence to render the stack lowering mecha-
nism ineffective without interfering with con-
tinued operation of the supply stack support ele-
vating means.

2. In a sheet-fed printing press, relatively mov-
able main and offset cylinders, means for holding
the cylinders engaged under pressure while &
sheet is present therebetween, said means being
responsive to the absence of a sheet to separate
the cylinders, stack supports for supplying sheets
to said cylinders and for receiving printed sheets
discharged therefrom, said stack supports being
vertically movable, ratchet means operable to ef-
fect raising the supply stack support and lowering
the delivery stack support, each rafchet means
comprising a ratchet wheel and pawl, a stack
feeler normally holding the pawl of the supply
stack operating mechanism ineffective, said feeler
being operable by removal of sheets from the top
of the stack to render the pawl effectively op-
erable, a cam holding the pawl of the delivery
stack operating mechanism ineffective, an elec-
tric cireuit including a switch and solenoid, the
switch being located in a position to be closed
by operable engagement of the pawl and ratchet
of the supply stack operating mechanism to en-
ergize the circuit, said solenoid being located in
a position such that upon actuation it will render
the pawl of the delivery stack support operating
mechanism operably effective, and a second
switch in the circuit connected to the means for
holding the cylinders engaged and operable by

separation of the cylinders to open the circuit
_and hence render the pawl of the stack lowering

mechanism ineffective.

3. In a sheet-fed printing press in accordance
with claim 2, wherein there is eccentric operated
means for constantly oscillating the pawls idly
while the latter are held ineffective.

4. In a sheet-fed printing press in accordance
with claim 2, wherein there is means for manual-
1y closing the second switch to restore operation
of the stack support lowering means.

ROY F. ABERLE.
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