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1

This invention relates to offset printing presses
such as are used in the printing of many copies
upon sheets from type, stereotype, or electrotype,
or from plates made of rubber, metal or other ma-
terials,

One object of the invention is to provide an im-
proved offset printing press arranged in such
manner that it may be utilized for either direct
or reverse printing, or, as- the trade puts it, for
either “work” or “turn-and work,” thus enabling
a stack of sheets ‘to be fed one by one through
the machine and printed on one face and piled in
a stack, and then, without reversing the stack,
again feeding the sheets through the machine
and printing each upon its reverse face and again
piling them in a stack, all without special manip-.
ulation or turning of the sheets or stack between
printings, :

A further object is to provide an improved press
of the character described, in which the same
sheet selecting, feeding and conveying devices
are utilized for either direct or reverse printing,
or for “work” or “turn and work,” by simple ad-~
justments readily performed by the ordinary op-
erator and requiring no special skill. ‘

Another object of the invention is to provide
an improved printing press, including improved
mechanism for securing proper registry or posi-
tion of the sheet while in motion toward the bite
of the impression roll, or, in other words, for se-
curing sheet registration while the sheet is. “on
the fly.” .- ‘ :

A further object is to provide ‘an improved
printing “press. in which the sheet - registering
mechanism’ operates both fore and aft, or in the
direction of sheet advance movement, and. also
laterally, and is equally effective during either
direct or reverse printing.

A further object, is to provide an improved press
in which the sheet registering mechanism is so
arranged that during both direct and reverse
printing .the sheet is registered on the fiy, but
‘always with' reference to the same base points
oredges of the sheet itself,

Still another object is to provide an improved
printing -press in which. longitudinal registry is
accomplished by a series of repeated light wip-
ing or “kiss” impulses administered to the sheet
while it lies in a zone ahéad of that position where
it is seized by grippers which:carry it between the
blanket and impression cylinders for -printing, to
which position it is thus-urged by the registering
mechanism. .

A. further object is 'to provide an improved
printing press in which the sheet registering
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mechanism includes a series of “kiss” rollers
which produce advance movement of the sheet,
and which rollers operate correctly and while the
sheet is on the fly, regardless of whether they are
traveling bodily with or confrary to the direc-
tion of movement of the sheet along its path.

Another object is to provide sheet registering
means which is fully effective upon a leading
sheet even though a following sheet overtakes and
is laid upon it, thus reducing cylinder size and in-
creasing the rate of output.

Another object of the invention is to provide
improved sheet feeding mechanism, including
grippers for fransferring a sheet from its posi-
tion at the top of a supply stack to a feeding po-
sitlon at the entrance to the printing space be-
tween the impression and blanket cylinders, and
in which said grippers may be caused to present
either the leading or the trailing edge of the sheet
to said entrance, thus adapting the transfer
mechanism either to direct or to reverse printing.

Still another object of the invention is to pro-
vide sheet feeding mechanism including im-
proved means for separating a sheet from the top
of the stack and presenting it o the transfer
grippers, stuch mechanism being arranged to in-
sure separation of a single sheet and advance of
the pile as sheets are removed therefrom. .

Another object is to provide a printing press
including sheet handling mechanism embodying
improved means for handling sheets at the de-
livery end of the machine, such means including
improved means for lowering the stack as sheets
are added thereto. .

Still another object of the invention is to pro-
vide a machine including improved means for
adapting its mechanism to operate upon sheets
of various sizes, during either direct or reverse
printing.

Another object of the invention is to provide
improved inking mechanism, including a pan
shaped member in which the inking rolls are
mounted or contained, and which member is ca-
bable of being moved to either of two positions,
in one of which it serves as g cover, as when the
machine is in operation, and in the other of
which it serves as a collecting pan for cleaning
ﬂpid used to clean the inking rolls and mecha-
nism.

. Still - another object is to provide improved
means for producing or controlling the Pressure
between the operating cylinders, such as between
the blanket and impression cylinders, to com-
pensate for variations in density of image, and
variations in thickness, texture or composition:
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3
of paper, or between the blanket cylinder and
plate or form cylinder, to produce various densi-
ties of image.

Still another object is to provide improved
means for relieving the pressure between cylin-
ders, or preventing contact between them, when
a sheet is “missed.”

Another object:is ‘to provide improved means
for operating upon stacks of sheets, by the use of
doliies, without any necessity for reversing piles
upon the dollies, such as for reverve printing.

Another object is to provide an improved prifit-
ing press of very compact form, but capable of
use in several different waysand for-different pur-
poses, and in which all parts-which-extend beyond
the frame or casing lines when the machine is in
operation, such as stack or sheet holding-or oper-
ating devices, operating means therefor, inking
mechanism or the like, may be turned or folded to
positions within those lines, thus emabling the
entire: machine to beenclosed within a.cover.and
thus protecting: all :parts -against dirt.or . injury,
andcconfining ‘the maehine, when.idle, :to small
space. or volume.

-Another object is to provide.improved. control
mechanism, .ineluding interlocks -between ‘the
starting -and-stopping -devices, the speed control
meéckanism, the mechanism for coupling and un-.
coupling the -impression -cylinder, -the control
drum -lock, and -the “reversing 'mechanism for
safety and other purposes.

Further objects-of the invention in ‘part-are
obvious and -in:part will -appear more in detail
hereinatter. R

“Before describing the drawings, it may bestated
thatas-a- generdl rule; or with few-exceptions, in
the’ description of the views, as well as-through-
out-the specification, the positions-of-all parts-are
stated or-défined -as they would -appear to an
operator éither faeing the front-of the machine,
where' the sheets-are fed into-it, and looking to-~
ward its -delivery -end, “or standing-at its right-
'h‘ax_?ld side. - )

CNyith that thderstanding, - Fig. 1:is-a longitu-
dmal sectmna,l elevition -on: approximately ‘the
Tie “#—=1{, ' Fig, 8, losking ‘in ‘the “direction of the
arrows, some parts being: shown more or1ess con-
ventlonaﬂy and ‘others ‘oéing omitted “for ~sim-
phcxty in-illustration;

“Fig, 2 iy in part-a plan-view and in parta sec-
tional -plan ~view on-the line-2—2, Fig. 1, some
parts ‘béing omitted;

Fig. 3is o transverse sectiondal elevation on ap-
proximately the line 3—3, Fig. 1, some par ts being
again-omitted-orshown’ somewhat conventionally;

Prig -4-is g Tear €levation, partly in section, the
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Fig. 11 is g detail plan view, partly in section,
corresponding somewhat to Fig. 8, but showing
the delivery grippers, some parts being omitted;

Fig. 12 is a sectional view on the line 12—12,
Fig. 11;

Fig. 13 is a detail sectional elevation on the line
£3—13, Fig. 7;

Tig, 14 is an outside elevation, from*the right,
somewhat diagrammatic, showing how the feed-

‘ing and delivering mechanisms are folded in the

casing;

‘Pig, 15:4s o detail plan view, partly in section
on the line 15—15, Fig, 1;

Fig. 16 is a detail sectional elevatmn, on ap-
proximately ‘the-line 16—I186, Fig. 1;

‘Fig. 17-is-a detail sectional plan view, on ap-

‘proximately: the line 11—I11, Fig. 1; showing the

impression eylinder, with its grippers in sheet
releasing position;

Fig. 18 is in part an end elevation and in part
a-sectional -elevation:on the line :18—I8, Fig. 17,
showing sthe mechanism -for ”operating -the rim-
pression cylinder-key; '

“Fig. 19:is a detail sectional -elevation, rcorre=-
sponding somewhat to the section plane of Fig..d,
illustrating .a - bridge. .for .supporting -the -sheet
during reverse printing;

‘Fig. 20 is a detail isectional elevation, corre-,
sponding - to Fig. 1, but-somewhat-diagrammatic,
illustrating .the -operation-of ‘both -the -transfer
grippers and -the :longitudinal registering .rolls;

imig. 21-is ‘a detail sectional -view on:approxi-
mately -the line 21-—21,:Fig. 20;

Fig.:22 is.a ‘diagram, ‘generally -in section-on
approximately. the line 22—22, Fig. :16,.:showing
some of the driving gearing;

Fig.223 .is .a detail outside -elevation, on:a :re-
duced scale, illustrating the end of the:control
drum and the indicia thereon;

“Fig, 24 is .a detail sectional -elevation, on a
larger - :scale, -on -approximately the line 24—24,
Fig. 3, and .also showing -part .of :the mdlcatmg
and adjusting dial;

“Fig. 25 is-a detail view, showmg another posi-
tion of parts illustrated.in Fig. 24;

Fig. 26 is a-déetail séctional plan- v1ew gog the
line-26—26, Fig. 24;

_Fig.:27 is a :detail sectional -view' on- the hne
21—-21,Fig.24;

-Fig. 28 ista-detail section,.on a, 1arge1 'scale, on
the linei28—23, Fig.2;

Fig. 29 isa detail sectlonal elevatlon on thelme

2929, Fig.28;

55

delivery mechanism and-some other parts ‘being .

omitted;

Fig. 5 is & left side elevation, outside of the
frame,-of the upper portion of the machine, but
with the outer-casing omitted. '

(Pig.cBa isva detailend view, partly broken out,
ofithe moéuntingsmeans for one of the rolls;

IFp 61§ a detail side'elevation; on:a larger scale,
showing certain-of the §heet-separating and feed—
ing “devices;

Fig. uis-aright side elevation, correspondmg to
Flg Biowithithe otuter casing-again omitted;

Fig. 8 is a detail section plan view, partly-in
seetion von - the line : 88, ‘Fig. 9, showing ‘the
transfer grippers;

e, 9 is gn ‘end view:from' the.tight, on the
lme 99, Fig.:8;

JPig. 10738 a.detailzsectional- v1eW on: a,pprcxi—
matély theline 8—10,: Flg 83

60

65.

70

Pig.-30-is ia -detail section onthe:line:30-=30,
Fig. 28;

‘Fig. 31 is-a detail section oh the line: 31—3!
Fig.:28;

Fig. 32 is a detail elevation,‘on arlarger scale, of
a cluteh sleeve;

Fig. 33 is - detail” long1tud1na,l ‘sectional  view
of a combined sun gear and:elutch -member;

Fig. 34 is adetail :sectional plan view on a.p-
proximately the:line :34-—34, Fig.:3;

Fig, 35 is a dlag1am 111ustla,t1ng the: air flow
system;

Figs. 36 to 40 uinclusive “are detail sectional -
views ‘illustrating :a V-bar-and a portion of: the
impression cylinder. and its grippers, ‘the several
views illustrating differenit:positions of the parts;

Fig.40a is.a detail:sectional view.of the Vzbar;

(Fig:4l:is g detallplan view, taken on the line

4141, Fig.-42, showing the-operating: mechamsm )

© for the impression cylinder grippers;

75

“Fig.'42 issaccross section on'the line: 42—442
‘Fig.41; . : i
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Tigs. 43, 44 and 45 are cross sections on the
corresponding section. lines in Fig, 42;

Fig. 46 is a detail side elevation, partly in sec-
tion, showing the sheet.delivery mechanism;

Fig. 47 is a diagram, illustrating the fluid pres-
sure control and operating system, certain parts
being shown in section;

Pig. 48 isan across-the-line diagram, iltustrat-
ing the electrical control and operating system; .

Fig. 49 is an elevation, somewhat  diagram-
matic, showing certain interlocks in the starting,
stopping, speed control and other control devices;

Fig. 50 is a detail elevation showing the con-
trol handle;

Fig. 51 is a detail plan view, on the line §1—51,
¥Fig. 50, and ‘

Pig. 52 is a diagrammatic view, illustrating an-
other arrangement of plate, blanket and impres-
sion cylinders, with which our invention may be
empiloyed. ‘

: General organization

" Referring first to Fig. 14, which illustrates the
machine as viewed from the right, the sheets fo
be printed are fed, one by one, from the top of a
stack 10 supported by one of a series of inter-
changeable duplicate dollies i to transfer grip-
pers 12, Fig. 1, which carry them through the
body of the machine and present them for regis-
tration in proper position to pass through the
bite between an impression cylinder 14 and a
blanket cylinder (5, to the latter of which an ink
image is applied from the plate ecylinder 16.  Ar-
riving there, and with proper registration, the
now leading edge of the sheet (whichever it may
be) is transferred to grippers mounted on the
impression - cylinder, . which 'in turn carry it
through. the bite between the impression and
blanket . cylinders, beyond which the leading
edge of the sheet is transferred to delivery grip-
pers 18.  These carry the sheet to a position above
the delivery stack 10¢ on dolly ila, and release
it,-thus adding it to the stack and completing
one cycle of machine operations.

General description

The machine includes a suitable frame 19, in~
cluding a base 20 adapted to rest upon the floor
or other support, opposite side walls. 21 suitably
cross-connected by brace rods and fie members
to which no detailed reference is necessary, and
on. which frame most of the working parts are
supported. The whole machine is enclosed with-
in an outer casing or jacket 22, which covers all
mechanism when the machine is not in use and
presents a neat and attractive outer appearance.

In the base, upon a suitable horizontal shelf 23
supported by hanger 23a, is mounted a driving or
operating electric motor 24, in a circuit 24a, Fig.
48, from 1. to L, the shaft of which motor is pro-
vided with a number of operating pulleys, marked
25, 26, 21,-28, Fig. 3, said motor being controlled
by switch 24b.

_Pulley 25 is connected by belt 29, Fig. 1, to a
pulley 30 for operating the shaft of an air pump
31 shown in dotted lines, Fig. 3.

Pulleys 26, 21 are connected by belts 32 to the
operating shaft of two pumps 33, 34, Fig. 3,
mounted in tandem, pump 33 being adapted to
circulate an operating fluid, such as oil, in large
quantity and at relatively low  pressure, while
pump’ 34 circulates similar fluid in small quan-
tity and at high pressure. The fluid pressure or
hydraulic - system . will-be described ‘more fully
hereinafter.

Pulley 28 is connected by belt 35 to the driving
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pulley 36 of a well-known form of charnge speed
mechanism, such as that commercially known as
the Speedmaster, marked generally 37 (Figs. 1
and 49) and having another pulley 38 connected
by belt 39 to a driven pulley 40. Pulleys 36, 38
automatically vary in effective diameter.. Mem-
ber 37 is mounted upon a swinging arm 37Te by
means of which it may be moved from the full
line position to the position shown in dotted lines,
Fig. 1, to thereby adjust the pulleys and change
the speed ratio as between the driving pulley 36
and pulley 88, thus varying the speed of opera-
tion of all parts driven by pulley 40. These in-
clude the sheet feeding, transferring and deliv-
ery mechanisms and. the several operating eylin-
ders, thus varying the rate of production of ail:
finished work. . The means and manner of oper-
ating arm 37a will be described hereafter. .

Pulley 40 is on a shaft 41 having & sprocket
42 (Figs. 1, 3, 7 and 13) connected by chain 43
to a sprocket on shaft 44 which, through chain
45 drives sprocket 46 connected by a releasable
coil spring clutch 4T to shaft 48. This extends
across the machine to its left side (Fig. 13) where
it is provided with a sprocket 49 and a pinion 50,
the latter meshing with a large main driving or
bull gear 51, later to be referred to. A hand
crank 52 may be releasably coupled to the shaft
by clutch teeth 52a¢, with simultaneous release
of power clutch 47, for manually driving the
parts, such as when setting up or adjusting the
mechanism for a particular job, as will later more
fully appear.

Supply stack elevation

The dollies {1, {la, serve not only as trucks, by
means of which stacks of up to ten thousand
sheets or more may be rolled from the supply
room to the printing press, or from one end to
the other of the press for reverse printing, but
also as elevators forming & part of the machine
itself, one rising as sheets are taken off from the
top of its pile, and the other descending as sheets
are laid upon its pile. ' Each dolly consists (Figs.
14 and 46) of a simple platform 53 mounted upon
caster wheels 54 and provided at each of its four
corners with suitable means, shown conven-:
tionally as adjustable hooks 55 and eyes 56, by
means of which belts or cables 57 may be de-
tachably connected to it and adjusted for stack
leveling purposes. Of the four cables 51 for the:
dolly 11 at the feed end of the machine, the two
nearest to an operator standing there are led up
over pulleys §8 mounted in a hinged frame or
apron 59 and then down to pulleys 60 mounted
on. 2 shaft 61 journalled in the base of the ma-~
chine frame. The two cables 57 remote from the
operator are led up over pulleys 62, then for-
wardly to and over pulleys 63 and down to the
same pulleys 60 upon shaft 61, Shaft 61, on the
left-hand side of the machine is provided with a
binion 64 (Fig. 34) meshing with a gear 65 on
a stub shaft 66 and coupled. to.a pinion 67 in en-
gagement with a rack 68 connecting two pistons
69 traveling in the chambers of a double acting
servomotor cylinder 10 actuated by fluid pressure,,
such as hydraulic pressure, supplied by the flow
of oil through the hydraulic system to be later
described.

For convenience it may be here noted that the

. dolly {ia at the discharge end of the machine is

7%

actuated by a corresponding double acting cylin-
der 10a, the pistons of which, by means of rack
68a, and a corresponding set of cables and pulleys,:
are releasably and operatively connected to the:
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dolly 11a. However, as shown in Fig. 3, cylinders’

10-2nd T0x, ‘while parallel, are located on opposite
sides -of the machine.

Refernng again to Fig. 14 the hinged frame
59 before referred to is shown in full lines in
operating position, in ‘which it is supporfed by
diagonal braces, £ach including two members T4,
12, pivoted together at 13, the .former connected
to the swinging frame 59 and the latter fo the
stationary -machine frame 2i. By breaking the
pivotal joint 73 :and folding the brace members
inwardly, frame $3 may be swung down to the
pesition shown in dot-dash lines, bringing.all of
its parts within the boundary of the machine
casing, thus reducing bulk when the machine is
not in wuse. To o fold the frame 59 into the
maching, the dolly of course is-disconnected from
its cables.

A similar arrangement, requiring ‘no special
description, supports the swinging frame or aproi
59z at the discharge end-of the machine. Frames
59 and 59, of course, are pivotally mounted at
the Ppoints marked ¥4, 1da, respectively, in the
main frame.

Four members 75, shown more or less con-
ventionally in Fig. 15, confine and :guide the
corners ‘of the rising stack and hold the sheets in
proper position to he-seized and advanced to the
transfer grippers. These guide members prefer-
- ally are conveniently adjustable in any conven-

tional ¥aanner (not shown) both longitudinally
and Iaterally of the xhachine go as to receive be-
tween them rectangular sheets of any desirable
shapeé and size and properly 1ocated for feeding
purposes.

A feeler fihgel -or lever T8, ‘shown ‘inore :or less
conventionally in Fig. 15, is mounted upon a suit-
able support, such as one of the members 78, and
is biased by a light spring downwarély, or toward
the rising stack.  Said finger actuates a single-
pole - single-throw -electric switch 7%, Fig. 48,
biased to closed position, in a circuit wire 18 con-
nectéd in parallel with wire 78a to a double-pole
dovible<throw switeh 78, eonniected to control.cir-
cuits including the two actuating eoils 88, 88a
of & suitable &olenoid -operated four-way dis-
tributing valve 81, Fig. 47, the purpose of ‘which
isto control the flow of oil toand from the double
acting servemotor 9. Valve 81 is suitably hiased

-6 Aeutral position and the switch 79 has a man-
ually operatable handle 82 convenient for use in
setting upthe machine,andby opsration.of which
the dolly fmay be either raised or lowered. Nor-

_mally, when the machine is in operaticn, switeh
arm 82 s releasably held in the dotted line po-
sition, Fig. 48, by @ suitable gpring latch conven-
tionally indicated at 82a.

Tt may be well hére to remark that all centrol
or distributing valves in the hydraulic system,
inecluding the valve 84, are of the same general

form, each having a slidable distributing plunger-.

form ‘valve thember provided with one or two
iron cores Tor cooperation with :ah operating coil

or -coils, and with appropriate biasing springs,

where necessary.  Such wvalves are of common
construction and require no detailed illustration.
_ WValve 8{ has three ‘positions: It is biased to
neutral lapped position, with all passages closed,
and may be moved to either of two operating
. positions, in each of which it supplies pressure
" fiuid ‘to .one end of cylinder 10 and evacuates the
other. :
. Assuming the machine in operation, with a
stack of sheets being fed, switch 79 is placed in
its ‘dotted line -position, Fig. 48, in which it is
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stable. Feeler 16 is held in light contact with the
uppermost sheet by its biasing spring. Switch 11
is opemn. Coils 80, 80a are deenergized and valve
g1 is closed. No fuid fHows t6 or from either of
the pistons 9. Thus the dolly {4 and stack are
stationary.

As sheefs are removed one by ohe from the
stack and are fed to the machine, the level of
the stack lowers :and feeler 78 swings slowly
downwardly until finally it closes switch 171 -and
thus momentarily energizes- coil 89 and cracks or
opens valve 81. Immedistely a sma]l charge of
fiuid is admitted from the large volume hydraulic
pump 33 to the appropriate piston of cylinder 10,
moving over the rack, and causing the shaft 81 to
rotate in the proper direction to elevate dolly {1
and the stack which it carries. Fluid evacuated
from the other end of the cylinder is returned to
the storage reservoir. Upward motion of the
stack promptly raises the feeler 78, and permits
switch 37 to open. Valve 81 returns to neutral
closed position. Fluid flow and upward stack
movemelit thereupon cease.

‘The feeler is in very light contact with the
uppermost sheet and all control parts are deli-
cate and are delicately adjusted, operating with
a sort -of governor action within. fairly close
limits. Only a small guantity of oil is moved, and
very little motion is required, so that, in eflect,
the top of the stack always is maintained at sub-
stantially uniform level.

In getting up the rmachine for operation upon
a fresh stack, the hand switeh 79 is used to move

~valve 81 over to its reverse position, by energizing

coil 80e, thus returning the pistons 69 to the other
end of the cylinder, and lowering the cable ends,
as will be readily understood.

Generzlly similar mechanism is provided for
handling the stack of printed sheets at the deliv-
ery end of the maching, although here, of
course, the dolly moves downwardly as the stack
builds up.

Sheet separating and feeding mechamsm

Further referrinig to Figs. 1, 6, 15 and 35, the
frame $8 supports a transversely extending hol-
low tubtlar raember 23 (asually of generally
rectangulat cross section) extending along the
advance face of the stack neéar its top and pio-
vided with a series of small ports 84 opening
toward the stack and toward an operator stand-
ing in front of it, said tube being closed at both
ends ahd communicating at its middle point by.
way of regulating valve 85 ‘with »a conduit. 86
conhected to a suitable source of compressed air,
such ag the outlet side of the air pump 31 before
referred to (Fig.35). With that pump in opera-
tion, jets of compressed azir blow continuously
fromthe oépenings against the edges of the upper-~
most sheets of the stack, constantly agitatihe
them and tending to lift the extreme uppermost:
sheets and partially separate thém from each
other and from the stack. Howevet, a lip 87 on
the tube, having recesses §7a, ektends over the
edge of the topmost sheet and controls its escape.
The final effect is to séparate the uppermost sheét
from those below it, thus presenting forwardly
the leading edge portion of but a single sheet for
seizure by suction .devices and advance to trans-,

“fer grippers, as will now appear.

To remove a sheet.or cause its escape from the
top of the stack, several suction cups- 88 .com~
municate at intervals by pipes 89 with .a hollow
suction manifold 98 of pipe form extending - a.cress*
the - machine, in frame -39, sllghtly ;above the
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.uppermost sheet -and adjacent the leading edge
thereof. In.each pipe 89 is a regulating valve 89a.
This sheet lifting manifold 90 is given special
bodily movement, ‘

Viewed endwise, or from the right side of the
machine, as in Fig. 6, the manifold moves in a
rectangular path;: first downwardly & half inch
or more, to bring the suction cups.into contact
with and thereby seize the uppermost sheet, then
rearwaidly or toward an operator standing in
~.front of the machine, then upwardly, and then

forwardly to its :original position, where the
advance edge of the sheet is grasped by transfer
grippers for conveyance into and through the
machine,

To effect such movements of the sheet carry-
ing ‘manifold 98, it ‘is suitably mounted for the
purpose. -Although. any suitable arrangement
may be employed, the drawings. show member 80
more or less conventionally, for purposes of illus~
tration. - Its cloged ‘ends. are -each supported
upon an arm 91 pivoted at 92 in frame 59, the
pivots 82 traveling in horizontal slots 93 in-the
side’ frame. members, thus" enabling the entire
sheet lifting device, including both side arms 91
and manifold 88, to have:limited longitudinal or
fore and aft movement in the frame, and member
80 to have up and down swinging motion about
the pivots 92 with respect to the stack of sheets.
Part of each of the arms 91 is of rectangular open
form; as indicated at 94, providing a square open-~
ing or space 85 in which rotates a three lobe.cam
96 on:a cross shaft 97 journalled in. frame 55.
Shaft 97 of course extends clear across the
machine with similar cams on its opposite ends,
one for each of the arms 91.

Cam shaft 97 which actuates the suction cups,
is provided with a large pinion 98 driven by a
smaller pinion 99 coupled to sprocket 198 con-
nected by chain {91 to sprocket teeth 192 on con~
stantly driven pinion {03, Figs..2, 15 and 28, form-~
ing part of a reversing mechanism later referred
fo.. The ‘arrangement provides three to one

-reduction in the gearing, for timing purposes.

Continuous rotation of shaft 97 produces
motion of member 90 of that kind before de-
seribed, i. e., in a rectangular path. As it moves
rearwardly, or-toward the -operator, with the
suction cups down on the stack, the effect is to
first pull-the edge of the sheet out from beneath
lip 81 and theén bow, arch or buckle the middle
portion of the uppermost sheet. upwardly, as
shown ‘in dotted lines, Pig. 6, thus completely
separating it from those beneath it, and facili-
tating its- advance without frictional drag -or

tendency to cling to the pile.: Upward motion of
the cups lifts the sheet to-a level above 11p 87, the
full line position, ¥ig. 6.

The space within pipe 49 communicates by way
of a conduit {04 with a suitable source of suction,
such a§ the suction side of the air pump 31 -before
referred to.

The air control system Flgs 6 and 35, includes
a lateral ‘branch 105, open to the atmosphere but
normally held closed by a‘hinged cap 10§ biased
by tension spring 107. Assuming that fan 8 is in
constant operation, with suction continually pro-

“duced in conduit 98, it is apparent that when cap

- 106 is closed the suction is effective at the suction
cups, 88, fo cause a sheet to cling to them. How-
ever, whenever, cap 106 is opened, the suction
effect is dissipated by flow from atmosphere into
the branch pipe ms and becomes -ineffective at
the cups.

The control system. for- these suction cups in-
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10
cludes means for operating the cap 106 in such
manner as to render the suction cups effective
prior to their engagement with the uppermost
sheet, and to relieve or dissipate the suction ef-
feet just as the leading edge of the sheet being
fed enters the transfer grippers and is seized
by them. As shown in Fig. 6, cap 18§ is pro-
vided with a projection 188 lying opposite one
end of a lever 109 pivotally mounted in a fixed
frame arm 110. The opposite end of lever {09 is
provided with a curved cam lug 109¢ which lies

in the same horizontal plane as the top sheet,

and also in the path of movement of a cross rod
{11 (or a part attached thereto) upon which the
transfer grippers are mounted, and later referred
to. . Each time the transfer grippers come around
and are presented to the pile for receiving a
sheet, the rod (11 engages cam lug 109a, tilts
lever 109 and momentarily opens cap 106, thus
relieving the suction and releasing the sheet from
the suction cups, at the instant when it is geized
by the grippers, and allowing it to be advanced
by them. In operation the trailing end of one
sheet passes beyond the suction cups pefore suc-
tion can again build up and become effective
upon the next sheet.

Lip 87 is provided at intervals with the notches
or recesses 87a referred to, to provide space
through which the suction cups move into en-
gagement with the sheet.

Sheet transfer mechanism

The sheet transfer mechanism accepts or re-
ceives the sheet from the suction cups and trans-
fers it to a position with its then front or lead-
ing edge approaching the entrance to the space
between the impression and blanket cylinders,
where it is seized by a seb of grippers later to be
described mounted upon and forming part of the
impression cylinder mechanism.

The fransfer -mechanism includes a set.of
sheet transfer grippers shown in detail in Figs.
8,9, 10 and 20. These grippers, of which any
number may be employed, are spaced at inter-
vals along the cross rod Il before referred to.
This is ' mounted at its opposite ends in two end-
less conveyor chains 112, each running over and
connecting a small sprocket 113 and a large
sprocket 114, the latter forming the driving

:means for the chain, as will later appear.

Cross rod i1 is of generally tubular form, its
reduced end portions actually forming: pins ab
joints in the chains 112. Each gripper includes
two jaw members, one marked {15 being fixed or
rigid with the tubular rod, as by brazing or weld-~
ing, while the other, marked 116, is pivoted
thereto on an axis 111.. A compression spring
118 biases the jaws of each gripper pair toward
closed position.  Each movable jaw is provided
with a tail [19, the end: portion of which lies in a
recess 120 of the rod opposite a portion of an
actuating spindle 121 slidable in the bore of the
tube {1 and provided, in a zone adjacent each
gripper pair, with -a reduced portion 122 termi-
nating in tapered or inclined cam portions 123.
At one end the spindle 121 abuts a compression
spring (24 housed within the tube and tending
to move rod 121 to the right in Pig. 8 or to a
position in. which the reduced portion 22 of the
spindle is opposite tail 119, with the jaws of the
grippers closed. . At its opposite end the spindle
abuts a steel ball 125, beyond which is the head
of a push rod {26, the extreme end of which
extends outwardly from the tube 111, beyond
the links of chain {12. - :
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.. By pushing in:the exposed end portion of the
push rod; the entire spindle 12t is- moved to- the
Teft, advancmg the inclined cam shoulders {23,
to. thereby openr. the jaws of all grippers. Upen
release of the push rod, spring {24 returns the
‘spindle to its original jaw-enclosing position.

" At its opposite end, rod I fl has secured there-
to an arm (28 provided with an operating pin
“or crank 129 and a roller 139.

In the form shown, chaing ({2 are provided
with buf a single set of transfer- grippers, al-
‘though two or more might be employed, iff de-
sirable. 'That is merely a matter of timing of the
parts, the present arrangement being of one-
cycle form in the sense that the transfer grip-
‘pers and chains make but one complete circuit
for each sheet printed:

On the left-hand side of the machine, a por-

tmn of the meain frame supports in fixed posi-
______ , Figs. I, 15 and 20. This
eam plate is pr0v1ded with g groove form track
132, symmetrical about a horizontal axis, as in
Fig. 20, and provided at two opposite points with
graduslly widening portions 183 each ineluding
an inwardly extending bay (34, In each widened
portion of the groove is mounted a mechanieal
switch member 135 having a narrow tongue or
arm 136 at one end and g wider head portion
't31 at the other end, the latter having a prong
extending partially into the bay 1 34.

Referring now to Figs. 20 and 21, each switch
member, intermediate its ends, is provided with
a pin {39 on its back face, extending through an
elongated curved slot 148 in the cam plate, and
on the other face of the cam plate, in. a recess
“of the frame, said pin carries a. fixed arm 41,
“The two arms 141 of the two switch members
are. cross connected by a tension spring [42,
which normally maintains said switeh members
in the positions shown.
© Crank 129 and roller 130 on the arm 128 of the
gripper carrying rod extend into and travel along
the cam groove 132,

Sheet transfer during direct: printing

When the machine is printing “direct,” 1. e.,
to-print or impress the image on that side of the
sheet which lies uppermost as it is removed from
the- stack, chaing (12 move or travel in the
counterclockwise direction, Figs. 1 and 20. Fig.
20 illustrates diagrammatically, various positions
of the transfer gripper during one complete cycle
of operations:

The redueced: end portions of the rod i{t, as
stated, form pins and constitute parts of the
transfer chains (12, and hence follow exactly
their path- of movement with the same speed.
"Phe- position of the several sets of jaws, which
project.outwardly from rod {H#, depends of course
“upon the erank 129 and its position, at any given
instant, in the ecam groove 132 and with refer-
ence to: the position: of the rod 1.

At position A the grippers are moving away
- from: the entrance to the space between the im-
pression. and blanket cylinders, having trans-
ferred a sheet o its positien on- the registering
table, as will later appear. Consequently, the
crank 29 is abead: of the rod f1i, and the grip-
pers are-trailing, as it were: As the chain moves

on, the grippers move through several positions:

indicated at A1, Az; and then fo position B; where
the roller 3% has moved in hetween the narrow
tongue 136 of the uppermost switech and the in-
ner wall or surface of the cam groove. As the

chain advances, the roller continues along said
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wall, swinging the- switch 135 upwardly, against
the tension of spring 142, and opening a path be-
low the switch along which the roller travels down
into the bay or pocket 134. As the switch moves
upwardly its-pin 39 travels-toward the upper end
of the slot 149,

‘When: the crank §29 reaches.the bottom: of the
bay F34 it becomes: a-fulcrum-abeut which the rod
and grippers are turned, as it were, through: sev-
eral positions indicated at:C, Ci, etc. until finally
the grippers are ahead of or leading the:rod and
reller. 'The roller then rides out of the pocket
{34 in: the space between the head portion 3T of
switch. 135 and the inner wall of the groove and
then down along a curved part of the groove: to
its lower half.

In the meantime, the ends of the. jaws: have
traveled horizontally along an acute V=-shaped
path, in front.of the paper stack, thus advancing
and. retracting them with very accurate registra-
tion with respect. to the edge of the sheet: heing
registered. While the. jaws are in their most ad-
vanced position, with respect to the sheet, shown
in. full lines and marked D, they are momentarily
opened by a cam (as. will later appear) and the
edge of the sheet enters between them.

Mow, as the result. of further chain movement,
the: crank (29 travels ahead of the:rod: { k1, with
the grippers trailing hehind the rod and closed
unon and holding the edge portion of the sheet.
The upper switch member 137, af course has been
rveturned: by spring 143 to its original position,
shown in full lines. The lower switch, shown in
full lines, is in position to permit the roller 139
to pass between its head: 13T and the outer edge
of the cam groove, the roller raising the narrow
arm 136 of the switch as it passes. ‘Thus, along
the lower half of the cant groove, the roller passes
the switch without entering the bay 134, and the
grippers continye to trail kehind rod kif.

The chain proceeds, advancing the rod, the
grippers, and the sheet seized by the gripper jaws,
toward the impression cylinder. During such
travel the sheet moves above and across a: series
ef any suitable number, nine being shown, of ¢ross
rollers 148, distributed at intervals.along the path
of sheet movement and fairly close together, but
not inx contact with each other. These rollers
form a sort of concave pocket, table or floor
upon. which: the sheet is supported in coneave
shape to:stiffen and strengthen it durmg lateral
registration, later: deseribed.

In this manner the transfer gmppers convey
the sheet to a position on said-table with. its lead-~
ing edge ready to-move to and enter the V-shaped
recess of a stationary transversely éxtending v
bar- 149, mounted upon the side frame members.

At the same instant, or-even just a little earlier,
the actuating rod 126, within the gripper bar {11,
engages .a. cam (later described) and is. moved
endwise to.open the jaws, which release the sheet.
Thereupon they move forward, with the chain, to
and through positions A, B, ete., repeating the
same cycle of operations for the next sheet..

The. transfer gripper jaws are therefore closed
practically all of the time, during each cycle, be-
ing opened and closed momentarily twice, once
when they receive and grip a sheet. delivered to
them from the suction cups, and a: second time
when the leading edge of the sheet approaches or
enters the' V-shaped recess in the V bar. Qpen-
ing movement of the jaws in each case is pro-
duced by engagement. of the projecting end of
the push rod 126 with a cam.

One of these cams, 150, is shown in dotted lines,

“Fig. 24, and in Fig; 27. It is a shiftable but rei-
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-atively fixed eam; because at this point in the
path of travel of the.sheet, where it is released
and-laid "upon ‘the registering table, the sheet
must- always:-lie in the same position; regardless
of whether the machine is printing directly or re-
versely.. Therefore, this cam is mounted in def-
-inite ‘position upon a portion of an adjustable
control chain 151, but is shiftable with the chain
“along its path of movement; for timing and re-
verse printing purposes, as will later appear.
The other cam is effective to open the grippers
“where they receive a sheet from the suction cups.
Two' cams are required for this purpose.. The
-cam. so operative during direct printing is marked
- 182 and .is-shown in full lines.in-PFig. 24. -1t is
mounted on or forms part of a disc or plate 152,
- 8plined. to.the shaft 154 which supports sprockets
13 (Figs. 1 and 15), but which plate is nonro-
tatable or:stationary while the machine is in op-
eration.  The same plate also. is provided with s,
-second - and - corresponding cam 152a, Fig. 24,
.which.serves.as an alternate for cam 152 and op-
erates in exactly the same manner when the ma-
chine is adjusted - for and is operating for reverse
printing, -as- will later appear.  In other words,
.the same selective adjustment of other parts, ef~
fective to:cause the machine to print either di-
rectly or reversely, also shifts the cam plate {53
. selectively to either of two positions, in which one
.or the other of the pair of cams 152, 152¢, is ef-
. fective, the other cam of the pair at that time be-
ing idle or ineffective, because out of range of the
path of movement of pin 126, as will bé apparent
from Figs. 15, 24 and 25.

Advance of sheet on registéring table

The two large sprockets 14, over which chains
{12 travel; serve as carriers.to support and oper-
ate a series of .small sheet registering or “kiss”

rollers 155. Rollers 148, before referred to, are -

short plain eylinders, or . sections of- cylinders,
-usually made of stainless steel-or-other metal,
-distributed at intervals along and fixed to rods
186 journalled in the frame, to present smooth
surfaces  along which the sheet can easily slide
where it contacts with or rests upon them.: The
-rollers 155 also are:short or narrow, but a little
larger in diameter than rollers 148, at léast the
outer- or. peripheral portions thereof being made
of suitable friction material, such as sponge rub-
her.or: a rubber-like composition, so that where
they contact with .a sheet they tend to siide
“it along.
“Kiss” rollers 155 are arranged in ‘groups. of
- any. suitable number. (four being shown in Fig.
15) "lying in coaxial reldtion, opposite efids of
the pins 157 upon which the rollers are mounted
being connected end to.end by fairly strohg
flexible straps 158, made, for example; of heavy
‘leather, and which so connect the rollers:as to
enable them  to be driven in groups, but. with
some freedom of relative movement of each rela~
tive to the others of its group.
“ Any-number- of - groups: of - rollers 155 may be
employed, twelve groups-being shown in Fig. 20,

distributed at uniform intervals around the axis

“of “the sprockets  114. " The ‘mountings for-the
rollers .of -all ‘groups: .are alike; those: for one
“group -being .illustrated in - Figs. 15, 16 -and -20,
~the:remaining: sets -of rolls being indicated con-
ventionally and they-or their mountings at times
“being omitted to avoid:confusion: of lines,

*:Each. roller pin or axle 157 is loosely supported
“in but locked .against escape from'a pair of

vU~shaped hangers {59, Fig. 20, mounted . on the:

“14

-ends of arms 160 projecting from a long bar 161
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extending across the machine and provided at
its opposite ends with arms 162 pivotally mounted
by pins 163 on blocks 164 mounted in the two
sprockets {14, An arm 165 (Pig. 16) on bar 61
supports a roller 166 which travels in a cam
track or groove 187 in a stationary wheel or drum
168 locked to a shaft 16§ supported in the left-
hand frame member 2i and:upon which the
bull gear 5l is:rotatably supported. ‘Cam groove
167 is so-shaped. (Fig. 20) as to permit the “kiss”
rolls to drop into -contact with the rolls {48, or
a sheet lying on: them, as they move past rolls
{48, and to withdraw the'kiss rolls while they
are moving past the impression, blanket and plate
cylinders and across‘the top of the machine, En-
gagement of the kiss rolls with the bar on which

theéy are mounted locks them:and their support-

ing shafts in place and prevents them from
dropping or otherwise escaping from their hang-
ers, but without interfering with their freedom
of self-accommodation as they travel along.

As shown in Figs. 15 and 20, additional support
for the sheet may bé supplied by a series of
curved rods {18 extending longitudinally in the
gaps between the rows or lanes of rollers {48, the
surfaces of said rods lying very slightly below
the roller sturfaces, said rods being supported-at
their: ends upon : cne or more. cross bars {11,
Other rods 172 may extend from the blower tube
82 at the edge of ‘the stack to the first.cross bar
{T{ and serve as a bridge to support the trailing
p01t10ns of the sheets as they advance to the

egistering: table. ‘

A cylindrical flange or wall {13 of drum 168
serves -as g bearing upon which one: sprocket
114 rotates, while at ‘the opposite side of the

' machine the other sprocket { (4 is jourhalled upon
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: said to mesh with the bull gear 5i;
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a control drum {88, later to be referred to.
The pin or axle of one of the end rollers 155
of each set is operatably connected, by universal
joint member (81, to a:shaft 182 extending
through the sprocket wheel {{4-and provided be-
yond it with a pinion {83, by means of which
the rollers 155 may be rotated. Rollers-{48; at
the same side of the machine are also provided
with shaft members (58 equipped with pinions
185, by means of which they may be rotated.
As shown in: Fig. 16, the pinions 183, 185, for the
two ‘sets -of rollers, mesh respectively ‘with-in-
ternal and external teeth on:a ring gear (88

-fixed with another internal ring gear {87 con-

nected by spokes 188 to a hub (89 mounted to
rotate on:the hub.of the stationary drum (68.
Ring gear. 187 meshes with and is driven by.a

- binion 199 actuated by a small:gear 191 coupled

to . a larger gear 192, the drive for which: will
be later referred to.

Bull gear 51, Fig. 16, meshes with and drlves
two pinions. : One, marked 193, Fig. 17, is on: the
left-hand end of the shaft i94 of the impression
cylinder: 14. At its opposite end, shaft. 194 has
splined thereto a cone clutch member 185 which
may he. adjusted by: a hand wheel nut 198 into
clutching engagement with its cooperating clutch

- member. 197 ‘fast with-a .gear 198 rotatahble on

the shaft and-coupled to gear 188 (Fig. ) "on
the blanket cylinder, which in turn drives geal
280 .on the'plate cylinder 18§.

The plate cylinder; -at its opposite end’ (Fig.

- 16) carries a gear:28(, connected to it by :a. coil
- spring take-up devwe, marked generally- 202,

gear 281 being the second of the two gears earlier
The spring
take-up:-mechanism: is. provided solely for: the
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‘purpose of taking up back lash or slack in" the
:gear system just described.

Referring again to Fig. 17, the impression cyl-
.inder, at the left~-hand sidé of the machine car-
ries a pinion 203 which meshes with an inter-
mediate pinion 264, which meshes with and
drives the gear 192, before referred to and shown
in: Fig. 16.

Gear 203 and a corresponding gear 2069 at the
opposite end of the impression roller, serve as
“the driving gears for the delivery gripper chains
-29& shown in Fig. 46 and later to be referred to,
and the grippers and jaws of which seize a
printed sheet delivered to them by the impression
roll:grippers and. convey it to its position on top
of the finished stack. The impression cylinder
is' operatively . connected to shaft (94 by a
Tong key 206, capable of cylinder release opera-
tion, as will later appear.

As before stated, the drive for the roliers {48,
which with rods 70, support a sheef in concave
formx on the registration table, ready for seizure
by the grippers of the impression cylinder, and of

- the'sets of kiss rollers 155, is by way of the ex-
ternal and internal teeth on the ring gear 186 to
gears 185 and 183, respectively. The parts are so
praoportioned, snd the gear ratios are so chosen
or selected, that the surfaces of all of these roliers,
" presented to and contacting a sheet lying between

the two sets, travel in the same direction as the
sheet and ‘at the same speéd. FRollers 185 are
loosely mounted in their supports, and they also
travel planetwise with the sprockets ({4, ds the
latter turn in one dlrectlon or the othsr, accord-
ing tothe setup..

Taking into cons1de1at1on the length of the
transfer grippers, which. always are trailing when
the sheet is released, the sheet is released and

- laid upon the registering table with its leading
edge somewhat short of the V-groove which it
“should enter, say an inch or 'sa. Without pause,
the “Kiss” rollers apply to it & series of rapidly
repeated kiss impulses, one as each kiss roller 155
passes each roller 148 in the lane along which it
travels, thus gently, but firmly and. positively,
coaxing the sheet forwardly and insuring full ad-
vanee: of its Teading edge into the V-groove, and
aceurate fore and aft registry by impact thereof
- with feelers in the bottom of the groove, prepara-
tory to- final registry on: the Impressmn cylinder
itself.

Due to the flexible ccnnectmns 158 between
rollers 5% in the same group, and their loose
mountings, rollers: 153 act more or less individ-
uzlly, each acconmmodating itself to the rollers 148
with whieh it coacts.

The action of these kiss rollers is to apply a
localized fricticnal brushing effect to the sheef
wherever.a: voller {85 passes @ roller 148, applying
positive feeding advance to the sheeb wherever it

is” pinched.: between roliers, but the positive ad-=

vance is not continuous, but intermitient, because

the planetary motion of vollers (55, at a. speed-

higher: than their peripheral speed, calnes them

away from rollers 14§, 'Thus, while the sheet is.

© peing continuaily subjected to repeated localized
advancing: 1npulses there is never any tendency
tobuckleit.

© It will also be obse"ved that the circumferential
spacing of the two sets of rollers 155, 148 is dif-
ferent; Rollers 48 are shown 12° -apart and
“rollers 155 30° apart.  Due to that spacing, re-

gardless of whether sprockets 114 are turning .

" glockwise of countterclockwise,. Fig. 20, orly: the
:rollers 55, 0f one:group can have fullk conitact
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with a group of. rollers t48 at any one instant.
The ultimate effect is to cause the repeated sheet
advancing kiss contacts to ceccurserially, at spaced
rolis- 148, always in order in & direction contrary
to that of normal sheet travel toward the V-
groove. That is, Kiss contacts oceur ati the several
rolly £48 in the order of their subscript lettering
a, b, ¢ in Fig, 26 and so en. This mode of opera-
tion distributes the loecalized kiss mpulses along
the sheet in such Manmer as to further-avoid any
tendency to arch orbuckle it.

Further, due to planetary travel of the kiss
rollers ang -identity of the effective peripheral
speeds of the two sets of rollers, the kiss effect is
exactly the same, regardless of eithrer the direc-
tion or the rate of planetary travel.

Also, by distributing a series of individual local-
ized naphls?s serially over the enfire sheet area,
the mechanism straightens up any sheet which is
iaid upen tha registering table dsltant or in askew
position, advancing which ever side lags, when
the leading side reaches the groove in the V-bar.
Thus, longitudinal registration on the table is
complete from every standpoint.

Again, and intenfionally, the kiss rollers are
equally effective when, because the sheet is long,
or for any other reason, two sheets become supeér-

" posed on' the registering table at the same time.
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Whien that occurs, the second sheet is above but
somewhat behind the frst, ‘and the two are
“kissed” forwardly fogether until the leading edge
of the first enters the V-bar recess and is grasped
by the impression cylinder grippers, whereupon
it is whisked away from its position beneath the
second sheet, the latter still advancing, and so
on, Engagement of the leading edge of the fol-
lowing shieet with the feelersin the V-groove does
not. interfere with advance of the leading sheet
by the kiss rollers beneath it and the-following
sheet goes ahead; in its turn, just like any other.
That manner of operation is peculiarly advan-
tagecus because it enables this machine to ac-
commodate longer shieets than usual without un-
duly- increasing cylinder sizes and total machine
bulk, Indeed, when the- present machine is de-
sighed to accept sheéts up to, say, 21 inches in
length, the circumference of the impression cyl~
inder is only 22.8 inehes, whereag in prior mna-

chines it is- usually about twice the maximum

sheet length, or 42 inches or more.

Going back; now, to the drive for transfer
chains 142, Figs. 15, 22 and 29 to 32, the gear 182
also meshes directly with a pinion 287, which in

" turnn meshes with external testh upon a.gear 208
having internal teeth which mesh with a series of

three binions 289, mounted upon spider 248, and

.which pihions mesh divectly with: externa 1te°th

on the gear 183 having internal clutch teeth 241.
Pinicng 289 also drive.a set of smaller intermedi-

- ate pinjons 242 (Fig. 29) -which-drive the teeth of
~another pinion 213, coaxial with and similar to

pinion 183 and also having internal clutch-testh

" 248, Obviously pinions: 183 and. 2i3, which are
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Lhese

coaxial, rotate in-cpposite directions: two
piniens are meunited upon bushings on: the cen-
tral supperting shaft "184, upon which is jour-
nalled. a-sleeve- 2{% (Figs. 28 and 32) provided
with: external clutch teeth 247 adapted, by longi-
tudinal movement of the shaft and sleeve, to be
moved selectively into engagement with either of
the two sets of clufch teeth 211,-2{4, thereby to
rotate the: sleeve in either direction. The sleeve
also has slidably secured thereto, as by 4 key, orie
of the two: small sprockets 3 over which the
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two chains {12 fravel, said sprockets being con-
nected by the tubular shaft 2i8.

Spider 210 is keyed to shaft {54, but the shaft
is slidable .in the spider. A rigid part of shaft
154, at its left-hand end, Fig. 28, forms a clutch
member-219 provided with external clutch teeth
adapted for interlock, by longitudinal movement
of said shaft, with cooperating stationary inter-
nal clutch teeth on a member 220 mounted upon
a part of the stationary frame. 2!, and which
clutch, when the teeth are interlocked, serves
to hold the shaft 154 and the spider 210 stationary
during reverse printing. :

.. A toothed dog or collar 221 upon a slidable
pin 222" (PFigs. 17 and 24) normally engages
teeth 223 upon control drum 180, which is op-
eratively connected to the other end of shaft 154,
and locks the shaft 154 and spider 219 against
rotation at other times, as during direct printing.
This control drum and its manner of operation
and control will ‘be -described. later.

Missed sheets

At the entrance to the printing space is located
the stationary V-bar 149, Figs. 20. and 40a, be-
fore referred to, rigidly secured at its ends to the
side frame members. Said bar is provided with
a. longitudinal V-shaped groove or channel.225
which opens downwardly, and which is. inter-
sected at intervals by a.series of spaced notches
or recesses 225a. . In the body.of the bar is ro-
tatably mounted g long small diameter rod. 226
having . a series of spring feeler fingers 227 ex-
tending across and intersecting the bottom of the
V-groove and spaced at intervals along its length.
Rod 226, at one end, has an arm 228 which ac-
tuates a single-pole double-throw electric switch,
marked- generally 229, Fig. 48, in an electrical
control circuit, the purpose of which switch is
to move the blanket cylinder away from the im-
‘pression cylinder, in case a sheet is missed.

Switch 229 is in a circuit 239 from Li, includ-
ing: g switch 231, normally biased toward closed
position, as by spring 232, and actuated by a
cam recess 233 in a-ring 234 on the impression
cylinder ‘14, Said switch 229-includes two con-
tacts 235, 236, the first in a circuit 237 includ-
ing a coil 238 and the second in a circuit 239 in-
cluding coil 238g. - These. two -coils: actuate a
distributing valve 240 (Fig. 47) which controls
the flow of  oil:to servomotor cylinders 241 for
operating the blanket cylinder {5 by means of
rods :242.. Valve 240 is stable in either. of two
positions, one holding blanket roll in operative or
printing position and-the other holding it in
inoperative or trip position, said valve being later
referred to more in detail.

Switch 231 is momentarily closed each time the
cam recess 233 comes around. If, at this par-
ticular moment a sheet has entered the V-bar
recess and has thus moved switch 229 to the posi-
tion shown in Fig. 48, coil 238 is momentarily
energized, thus actuating valve 240 and moving
the blanket roll o printing position, if it is not
already. there. If it is already there, it simply
stays there. : :

.- On the other hand, if, at the same moment no
sheet is present (because. the feed has missed
one, for example) switch 229 will remain in its
normal or opposite position at contact 236. Thus
coil 238a will be energized, thus oppositely ac-
tuating the valve 240 and causing the blanket
cylinder to move away from the impression cyl-
inder, to-trip or nonprinting position. :

Amanually operated switch 243, biased to neu-
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tral position, in a circuit 244, enables either coil
238 or 238e to be energized, for moving the
blanket cylinder to either of its positions, at the
will of the operator.

The form and arrangement of the cylinders 241,
and of the valve 240 which controls printing con-
tact, will be described later more in detail.

Transfer of sheet to impression cylinder grippers
and longitudinal sheet registration

The impression cylinder 14 has a body por-
tion, the smooth cylindrical surface of which
forms the backing upon which the sheet rests as
it travels between the impression and blanket
cylinders during transfer of the ink image from
the blanket to the paper. ‘

At its middle point V-bar 149 pivotally supports
a two-armed lever 247 carrying two cams 248,
248a, Fig. 41, one on each arm, said lever being
suitably. biased, as by a spring, to always tend

- to move in one direction, and more specifical-

ly ina direction toward its reverse printing posi-
tion. )

In a longitudinal cavity in cylinder 14 is ro-
tatably mounted a bar 249 to which are attached
several spring gripping fingers, certain of which,
250, Figs. 17 and 41, are immovable on the bar,
and others of which, say four or five, numbered
251, are pivoted. Several of the fingers carry
small blocks 252. The bar as a whole is jour-

" nalled at its ends in the cylinder body, and at one
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end is provided with a pinion 253, Figs. 17 and 43,
meshing with a curved rack 254 on an arm 255
pivoted at 256 and having a second arm 2571 pro-
vided with a roller 258 traveling in a cam groove
253 in a stationary plate 260 secured. to the ma-
chine frame. Alongside the rotatable bar 249
is. a- second ‘bar 261 of noncircular cross. section
having a flat sheet receiving face 262 presented
outwardly, or toward the gripping fingers.  ‘This
bar is- slidable endwise in corresponding non-
circular openings in end heads of the cylinder,
beyond which at each end a rod extension of the
bar is provided with g roller 263, Springs 245,
one at each end, bias the bar 26{ to'a neutral
or mid position, ‘

On another bar 264 (Fig, 45) mounted to turn
_about the axis of bar 249, are slidably mounted,
i an undercut: groove, two side stop fingers-263a,
which may be set to any position along iis length;
usually being spaced apart just a littie more than
the ‘'width. of the sheets being printed, say
inch' or so beyond each side eage. The stops
normally project outwardly from the suriace of
the cylinder as in Fig. 42, so that as they come
around they -at tirst lie opposite the sive eages
of a sheet going through. But the guide 264
on which they are mounted, has arms 2v6, one at
each end, aaapted to engage metal rings 267 on
the ends of the blanket cylinder i5, as the arms
come around, to depress said arms and turn the
bar, and thus retract the stops 265 to a position
where they cannot contact with the blankeé
cylinder, thereby protecting it from injury.

In Figs. 36 to 40 the impression cylinder |4
rotates ‘clockwise.

. Fig. 36 shows the parts in their positions as
!:he transfer grippers approach the blanket cyl-
inder,

I may be assumed that the transfer grippers
have delivered a sheet to its position on the rolls
148 and beneath “kiss” roliers i85, which have
advanced the leading edge of the sheet t0 a posi=
tlon In-the V groove of bar 148 and pressing edge=
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ste against the feelers 227 in the bottom of said
groove, thus operating switch 228. ~The “kiss?”
rollers, in whichever direction they are traveling
by planetary movement, continue to gently coax
the sheet forwardly with a large number of rap-

idly repeated light impulses, to straighten it, if:

it is askew, and to produce and maintain its com-

plete longitudinal registration, and are. prepared. -

and ready to advance g following sheet, if one is
present, The two sets of gripping fingers on the
impression cylinder are fully retracted or, in
other words, their ends are widely separated from
the flat sheet receiving face 262 of bar 261, as.in
Fig. 36.

As the impression cylinder continues to. rotate,
roller 258 follows the stationary cam groove 259,
which is shaped to cause or produce, at this time,
counterclockwise rotation (Figs. 36 and 43) of
the bar 249, thus advancing all gripping. fingers
toward the coopera’mrv7 sheet receiving face 262.
of bar 251. The two sets of gripping.fingers are
so formed or bent that the clamping faces of piv-
oted fingers 25! are a little ahead of those of the
stationary fingers 250. and therefore contact the
sheet first. But, before full contact of any fingers
i§ reached, the flat faces of the gripping fingers,
which are approaching the edge of the sheet flat-
wise, pass into recesses or notches 225¢ beyond
or around- its leading edge, as in Fig. 37, and
present blocks 252 first to its under surface and
then to its edge, ‘as in Figs. 37 and 38, so that
the edge of the sheet presses against the faces of
the pivoted fingers and is accurately registered,

fore-and aft; in the angle between them and said

blocks: :

The gearing is-so proportioned and timed that,
as the gripping fingers turn with the bar on which
they-are-mounted; and-the impression- cylinder
advances; finger movement in- the plane of the
sheet actually isin a-direction-reverse to-that of
its-advance. In other-words, while the body por-
tion. of, the impression cylinder, where it sup-
ports. the  gripping finger: bar, moves: clockwise
with the_cylinder and. hence upwardly-in Fig. 36,
the ends:of. the .gripping: fingers and-the bloeks
are moving to the left and downwardly, as-in
Figs. 37,.38: and 39; hooking. around-the edge of
the sheet, as It This: operation backs-up
‘the lga,,_d_ing edge of the.sheet.against.the- clamp-
ing effect of rollers: 148,165 and pushes or peels:it
out.of the V-shaped: groove in bar 148-and the
impression cylinder. . Ultimately, in about:the po-
sition of Fig. 39, the pivoted spring fingers close
upon the sheet receiving face of bar 26i: and
clamp the sheet to it. This all takes place before
stationary grippers 250 have engaged or.contacted
the sheet.

"At this particular moment one of the rollers 263
engages one of the cams 248, which causes the
bar 261, as a whole, to move bodily to the right
or to the left, according to the set up for direct
or-reverse printing, until that. side edge of the

sheet-which leads in the direction of lateral sheet:

motion engages one of the stop fingers 265. This
halts motion of the sheet as.a whole, but the bar
261 continues-its'motion, with a small amount of
over travel, dependent upon configuration of the

-eam-248: During such over travel of'bar 261 the-

pivoted- fingers turn on- the bar, their gripping
ends remaining with the sheet, and the bar slides

along- idly- beneath the sheet; its clamping sur-

face being-smooth enough for that purpose. -

. During lateral registration the sheet is support-
ed:upon-the-table formed- by -the rollers 148 and
-rods-{ 18:in concave form, andthusis considerably
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stiffened and strengthened, so that it moves lat-
erally readily and easily, with no-hesitation:

Thus, by such operations, the sheet is-accu-
rately registered fore and aft; or in the-direction-
of its advance motion, by the intermittent ad-
vance coaxing of its-leading edge first into-the-
groove in the V-block and then into position
against the blocks 252, and- laterally by its lat-
eral adjustment into engagement with a stop-269.-

Now, while the impression cylinder continues-to
advance, a rising portion of the cam track 258
turns the bar 248 o little further so-as to bring
all of the stationary gripping fingers: 258 into
engagement with the sheet for- more - secure
clamping thereof to ‘the bar 261. This happens
while- roller 263 travels on the fiat or high sur-
face 248a of cam: 248. At about the position
shown in Fig: 40, when the shest really has as-
sumed §-form; the edge of the sheet reaches the-
blanket cylinder-and is pinched by its- pressure:
upon the impression cylinder; the two cylinders: -
now becoming effective to-cause further sheet

~advance until the leading edge is seized by the
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delivery grippers and released by the cylinder
grippers, as will later appear.

Two cams 248 and two stops 265 are employed’
in order to always accomplish side or lateral
registry by or with reference to the same physical
edge of the sheet, during both direct and reverse
printing. In other words, when: the sheet is
going through the first time, for direct printing;
the right-hand cam 248 is effective to move the
sheet to the right againstthe right-hand stop 265,
while, when the sheet is going through- the sec-
ond time, for reverse printing, the left-hand cam
and left-hand stop are effective. The means to
determine which cam and stop are made effective
during the two conditions is a part of the con-
trol mechanism now to be described.

Control drum mechanism:

The control mechanism- is - actuated - by- the
drum {88; before referred to. This is journalled
in the right side frame wall at.{88¢q, Fig. 15, and
is provided with-an extension 1885 through the
outer casing, where a-flange 288 of the extension,
Fig. 24 is provided with radial-ribs: 269 by means
of which the drum may be manually- turned

about itsaxis. Along the margin of the flange, as

shown in Fig. 23, the drum is provided-with a
scale 278; cooperating: with g -suitable -pointer
271 on the casing, said scale being graduated; for
example, in inches, to determine setting-of* the
drum’ according - to. the length - of a- sheet
being printed reversely. Legends “Reverse” and
“Direct” are also-used. Normally, when-the ma-
chine is running, the drum is held or- locked
stationary by engagement of dog 22{ with drum
teeth 223 (Fig. 1.

On the drum are sprocket teeth 272 over-which
travels- the control chain 151 meshing- with a
sprocket 274, journalled upon a cam sleeve 215
rotatable on shaft 184 (¥Fig. 26) between a head
276 thereof and g collar 277 fixed thereto. Cam
sleeve 275 is' provided- with an -external cam
groove 2718 into which projects a pin 275" fast
with sprocket 274. The-effect: of this eam and
and- pin- is fo produce-longitudinal or-axial mo-
tion of shaft 154 upon rotation of control sprocket
274. - The chain 15{ not only supports:cam: 158,
but also-is provided with a side lug-289 arranged
to engage-a lever 281 (Fig. 27) pivotally mounted
upen the machine-frame and-arranged to-oper-
ate cam supporting lever 247 (Fig; 36) before
referred-to: At another point; chain 151 earries
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& roller 282 located and designed to enter or leave
a notch or recess 283 inplate 153.

Sheet transfer during reverse vrinting

Figs. 23 and 24 show the .parts in the proper
positions for-direct printing. ' The dial has been
turned counterclockwise, as-far as it will go, its
motion being limited, in that direction, by en-
gagement. of lug 280 with lever 281,.and conse-
quent operation of said lever against its bias to
shift'the cam carrying bar 241 to.its direct print-
ing position, in which lateral registering motion
of the sheet is to the right and with reference to
its'right-hand edge.

Dog- 221, by its engagement with drum teeth
223, locks the control drum against rotation and
prevents movement of the control chain. Since
roller ‘282, .on the chain, lies in the recess.283,
itilocks plate 153 fast, thus preventing rotation
both of shaft (54, to which the plate is splined,
and- of spider 210, keyed -to said shaft, in the
reversing mechanism,

- Shaft 154 is in its right-hand position, Fig, 28,
this coupling the pinions 209 to sleeve 216.

Accordingly, the transfer chains 12 run in the
counterclockwise direction, Figs. 1 and 20, each
sheet being seized by the transfer grippers at its
leading edge and being carried directly forward,
printing. surface up, beneath the ' control drum
axis ‘and -across the rollers 148 to -a position on
the registering table where its original leading
edge is ready for.introduction to the V-groove,
contact: with the feelers, and seizure by the im-
pression eylinder grippers for travel through the
printing space. - The printed sheets are piled upon
the ‘receiving dolly, as will later appear, printed
face up.

Reverse printing

To now print reversely, for.example, upon the
sheets " already printed directly, the .impression
cylinder is stopped, in a manner later described,
an operation which at the same time stops all of
the mechanism which " operates to:cause sheet
motion through the machine, including. the orig-
inal sheet.feeding devices, the transfer grippers
and chains, the ‘delivery grippers, and the stack
operating devices. ‘

The receiving dolly, with the sheets lying there-
on:in-thé same position in which they were de-
livered, is'wheeled around to the free end of the
machine.and is thete substituted for the empty
dolly, but the fresh dolly is positioned so that
what formerly were the trailing edges now be-
come the leading edges and go through  first.
Guide ‘members 15 are readjusted to the new
stack, if that is necessary.

- In:this. position of the parts the pin 222 lies
opposite -a.recess 245 in the impression cylinder
or.g part fast therewith, such as gear 205, Fig. 17.
Pin 222 therefore is pushed in to temporarily
lock ‘the impression.cylinder in a definite or es-
tablished position, from which it cannot escape
until the pin is released. The hand crank 52
(Figs. 7 and 13) is pushed in, which expands or
opens up. and releases the spring clutch 47 and
thereby -uncouples - the ‘power motor “drive from
sprocket 26 to the shaft 48; stopping the plate
and - blanket cylinders, and - also. couples: -the
clutch teeth on the hub of crank 52 to those on
shaft 48, enabling-said shaft and the mechanism
operated thereby to be turned manually by means
of the crank. ‘ .

With the crank pushed in, the gearing is turned

to.rotate the plate cylinder to a position in which
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the plate may be changed. The diréct printing
plate is taken off and the reverse printing plate
is substituted for it, with appropriate adjustment
for fore and aft registration.

It may be here noted that the cone clutch 185,
197, by means of which gear 198 is coupled to the
shaft 194, is another expedient useful, at times,
in making minor corrections in the position of
the plate eylinder. with reference to the driving
mechanism and other parts, for the purpose of
securing accurately any desired fore and aft reg-
istering relation as between the paper sheet and
the impression.

Dog 221 has been disengaged from teeth 223 by
the operation of pushing in the pin 222. There-
iore, while the impression eylinder is lecked in
its definite established position, the control drum
80 is free for rotation. - It is now turned clock-
wise, manually, in Figs. 23, 24, to a position in
which the graduations on the control drum.dial
indicate the length of the sheet to be printed
reversely, whereupon. pin 222 is pulled out of re-
cess 245 and is restored to its former position,
and the dog 22f again engages the drum teeth
223, as before, and locks the control drum in its
newly established position. :

Referring to Fig. 24, the first portion of clock-
wise rotation of the drum—enough to turn the
small sprocket 274 about 135°—accomplishes sev~
eral results. :

First, the lug 280 has moved away from lever
281, releasing said lever and permitting long bar
247 to move by its bias to its opposite reverse
printing position. This renders the second cam
248, at the opposite side of the machine, effective,
50 that when lateral registering movement of the
sheet is produced, in the manner before explained,
the sheet motion is now to the left, instead of
to the right, but lateral registration, actually, is
still with reference to the same physical edge of
the sheet.

Second, the roller 282, engaged in the recess
283 of plate 183, has rotated said plate until the
roller leaves the notch -and reaches the position
shown in Fig, 25. Rotation of plate 153 moves
cam lug {52 to a position where it becomes in-
effective’ and cam Iug 152a to-a position where
it becomes effective to momentarily open and
close the transfer gripper. jaws for seizing a
sheet presented to them by the feeding suction
cups, a position, by the way, just as far below
the horizontal plane through shaft 154 as the lug
152 was above it.

Third, since plate 153 is keyed to shaft 154,
and has rotated 135°, said shaft is also turned
135°; which at the prevailing gear ratios causes
clockwise rotation of c¢hains {12 through 180°,
or 1% turns of small sprocket 113, advancing
the transfer grippers 12 one half cycele, with
corresponding relative rotation of the teeth of
the reversing 'gear -clutch, but nevertheless to
a position -in which such teeth are again in
exact end to end relation and will mesh properly.
Therefore when, during further rotation of the
control. drum, sprocket 214 is further rotated,
the clutch teeth readily engage as the result of
longitudinal shaft motion due to the cam groove
218.  Also, the adjustment automatically main-
tains the timed relation of the grippers 12 to the
impression cylinder grippers, without requiring
any . special relative adjustment between them,
as the result of their new position or the fact
that the chains (12 will now turn in the opposite
direction.

Fourth, cam lug 150 has-been:adjusted to g
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position: approximating: that: where: the: original

trajling: edge.of & minimum: . length. sheet should:

le-when it is released by the. transfer grippers,
for example, a sheet: eight: inches long, the
shortest: length: which- thig-maching is intended
to:print.. This position:of Jug. i50 therefore may
be: considered- as its:zero- reverse position.

Fifth, the rotation: of sprocket: 274-has: caused
its: internal pin- 272 to: travel aleng. a. spirally
curved: portion of the cam_groove 218, causing:
sleeve 215 to move axially; thus moving shaft (84
endwise.. Ong: effect of such shaft motion- is: to

ot

10

shift the clutch sleeve 2{6 endwise: into-coupled

relation. with: pinion: 243 and: thus: reverse: the
direction. of> drive to:the transfer- chains. i42:
The.other is to;engage cluteh teeth 249 with their:
cooperating: teeth on the stationary frame mem-
ber- 228; thus holding: the shaft 184 and spider
210 nonrotatable. Such clutching effect is neces-
sary,.because: the. roller- 282: (Fig. 24). no-longer
holds-plate or disc |83 nonrotatable, so that the
shaft 154 might: otherwise rotate. However the
dog- 221 will: still: be: effective, when again en-
gaged with the teeth: on: the- conirol drum, to
hold it stationary; together: with parts connected
to it, including the control chains, plate: (53 and
cams 152, 152¢; 288, and lug 459

The: control-drum. dial should now lie in such
position that:it.indicates-the:length of: the short-
est sheet which the press will print (in this in-
stance; eight: inches—see: Fig. 23}, and. also the
fact-that it-is set; for “Reverse” printing.

The second portion-of:clockwise adjustment of
the- control drum  (though. usually the adjust-
ment is-by-one motion to completion) rotates it to
a: position: where:the dial indicates the actual
total length: of the sheet: to:be printed; to the
nearest interval or fraction - consistent with the
piteh interval. between: gear teeth 223 on the
control drum; engbling the pin 222 to:be released
or pulled out and dog 221 to engage teeth 223
and:again lock the centrol drum and the parts
connected: thereto and operated. thereby, as be-
fore; but: of - eourse in-its-new position. The
intervals: referred: to. are so chosen that in each
different: position- to -which: the drum may be
adjusted; the clutch-teeth in the reversing mecha-
nism, and-between: the: shaft 154 and frame
member- 220; are in exact registry and may
be readily -engaged by endwise:-motion.

The same: adjustment. of the dial: moves: lug
150 to-a new pesition; appropriate to:the.actual
length of sheet to be printed.

. The:adjustable locking key: 208, before referred
to, (Pigs: 18:and 45) which releasably connects
the impression cylinder 14:t0:its shaft: 134, assists
in the-preservation .of gear .relations snd: timing:
This:key -is. normally-biased inwardly to locking
_position; in which-the cylinder. and shaft are
solidly: .coupled, by 2 spring: or. springs:. 286«
In the: cylinder is journalled: a rofatable shaff
284: having. arms. 285; one: near each. end; op=
eratively coupled: to. the: key. for lifting. it oub
of the shaft keyway.  The end of the shaft; be-
yond:the printing area, carries a crank or lever
236; Fig, 18, having an: inclined cam portion 287,
beyond:which is a stop:shoulder 288. When: the
rmachine is being power:driven and'key 208 is in
locked position; the cylinder rofates: clockwise
in.Fig: 18:; On- the frame is:mounted: a:longi-
tudinally: slidable: dog or. bar 283. Normally
the: inner: end: of the dog is endwise oub of the
path- of ‘planetary . travel . of lever 2885.

When the machine is running and it is.nec-

gssary to.reset it, as:for a.new job, or fo.change
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from. direct: printing. to: reverse. printing;. or to.
stop it for any reason, the:first:effect of a stop=
ping operation is to push in dog 289 (in the
manner later- deseribed), fhus bringing its in-
ner end: within: range.of lever 286:. When said
lever comes around,.during the: nex$:revolution:
of the impression cylinder, it. engages. the: dog:
and is.swung:inwardly, thus pulling out-the key:
208 and: relegsing  the impression- cylinder: from:
its shaft. Motion of the. cylinder stops: when:
the: stop: shoulder: 288 engages: the dog; This is:
an_exact position; reached: during every: stop=
ping-operation: The machine is.so:designed:and.
set up that when it is stopped;. while: printing:
either direct. or' reverse; the the: grippers: {2
always:stop- in- the- position: shown in:full lines; -
Fig: 1 where: they are open ready. for: gribping:
the next: sheet. to. be:delivered to;them.  In such
position: of- the: impression: eylinder,. the:pin- 222:
is-in exact: registration with ifs speecial® recess:.
245 in gear-205. But the control drum ig- still:
locked, as it always is while the-machine is-Tun=:
ning; by engagement.of dog 221 with teeth 223.
By pushing-in pin 222, the; impression cylinder is

- locked stationary in a-definite position in which

it- remains- during: all resetting:operations: and:
until- again  connected: with-shaft- 194,

This arrangement. accomplishes  two- results. -
Drive. of the blanket and plate rolls-from: shaft:
184, and of- the dampening and inking mechanism:

~ fromshaft:48; enakles them to-continue in-opera-
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tion:when cylinder {4 is stopped, as is-hecessary.to;
maintain: the-inking surfaces-in-good condition;

Also, ths timed relation of: all parts: which- are.
timed. or reguire timing, including all-operating:
parts-which -have:to: do with feeding-and deliv-

ery of the sheets, as well as sheet transfer: and
fore and aft and lateral registration, depend upon

their common drive from the impression cylinder

itself, by way of gears 293; 265; a . relation-which

ijs. always- preserved- unchanged, even: when the

cylinder and shaft are uncoupled, for the reasons

deseribed. :

Having reset: the machine- for reverse printing;
with. adjustment according to the length: of the:
sheet, the:pin-222 is released and 'moves out, dog:
289 is pulled out; and key: 286: re-enters: its key~
way.

Now, assuming that an empty dolly-has been
applied: at- the delivery: end. of: the: machine: and
has been hoisted:-to its uppermaost.or:sheet receiv=
ing: position; the. machine is ready: for reverse-
printing and may be so operated.

Differences between direct and reverse printing

The chief differenees between . reverse and di-
rect printing operations are these:. :

First, longitudinal registry is: effected: in: the
same inanner, but lateral registry.is effected: dur-
ing reverse printing by side motion: of:the. sheet
tothe lefi; instead of to the right, thereby retain-
ing the: same side edge .of the sheet:as. the: basis:
of. registry.

~Second, the: sheet is:turned.over; around:a
transverse- axis, prior to its:advange motion:bes.
tween. the blanket and impression rolls.. This:is:
the result; of reversing the direction of travel:of
transfer-chains 112,

‘Transfer-of the leading-edge of-the sheet from
the-suction cups to the transfer gripper-jaws.is.
effected in exactly: the. same-manner as before,
though the grippers-are traveling-in-the opposite,
direction along cam track 132, and the-mechans=
ieal switches function as. before;. but: in reverse
order. However, the sheet is dragged over: the
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.- top of the machine, by motion of the grippers
with the upper stretches of the transfer chains,
and down around the peripheries of large sprock-
ets 114, On drive shaft 48, Figs. 19, 20, are re-~

movably mounted a series of thin plates 291, of .
generally triangular form, held together, in spaced

. parallel relation as a unit, by rods 292, the upper
edges of which serve as a bridge.to support the
sheet as it moves forward over the top of the
machine.

Plates 291 are slotted, at 293, to en-

10

able the unit to be lifted up and thus removed, -

when desired. -
Sheet motion with the grippers continues until
the cam 159 is engaged by the end of push rod 126,
- which ‘opens the gripper jaws, thus releasing the

sheet at a time when it lies, in concave form, upon

the table formed by rollers {48 and rods 110, but
reversed, end for end, with printed face beneath,
and with its frailing edge, now its leading edge,
a short distance from the V-groove in the feeler
bar to which it is being conveyed. Due to propor-
tions of parts, timing and cam.locations, and tak-
- ing into-consideration the reversed positions of
the transfer grippers, the sheet is released and
- laid upon the registering table in substantially
the same position as one fed during direct print~
ing, and with the same physical edge actually
- leading, as before. Upon its release, the sheet is
immediately subjected to the “kiss” impulses of
~-rollers: 155." Although these are traveling clock-
wise, Pig. 20, in a planetary path away from the
impression cylinder, - their . peripheral - surfaces,
contacting "the sheet. and lightly : pressing it
against the rollers 148, travel toward the impres-
sion cylinder at the same speed ‘as that of the
..surfaces of rollers 148. Thus, the coaxing effect
of the two sets of rollers upon the sheet is ex-
‘actly the same as before, urging it forward with
a series of rapidly repeated- “kiss” impulses and
- ~thus quickly introducing its leading edge into the
V-groove of the. feeler bar, as before. The kiss
impulses are administered sequentially, as de-
scribed, during both direct and reverse printing.

From this point on, the effect upon the sheet
is the same as during direct printing, with the ex-
ception-noted, as to the direction of lateral regis-
tering motion on the impression cylinder.

Sheet delivery mechanism

This mechanism (Fig. 46) isof the same general
form as the sheet transfer mechanism before de-
scribed and therefore requires but brief descrip-
tion. It operates in the same manner durlng
either direct or reverse printing.

It includes two chains 294 traveling over sprock-
ets 295, 298 mounted upon short shafts 287, 298
journalled in the side walls of hinged apron 59,
and operatively connected, by gears convention~
ally indicated at 203¢, 293b, to be driven by each
of the two gears 203, 285 (Figs. 18 and 46), fas-
tened to the impression. eylinder and before re-
ferred to.. These chains are provided with .three
pairs of hanger members 299 (Figs. 11, .12), in
each pair of which is rotatably mounted a cross
bar 308 supporting: a series of spaced . gripper
members {8, generally like those on the transfer
chains and similarly opened and closed by end-
wise movement of an inner rod 3982, endwise mo-
tion of which is produced by cams 303, 304, fixed
on a side member of the apron.. Each cam may
be suitably adjustable, along the path of move-
ment of the cam rod, for timing purposes. An arm
305 on each cross bar.carries a roller-366 traveling
in a cam track 307 in_.a plate 308.fixed to the
apron or frame. . Any number of gripper bars may
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- the seized sheet has reached the appropriate
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. be used, three being shown for convenience, and

requiring the delivery chain, sproeket and driving
mechanism to be so proportioned and timed that
one complete cycle of travel of the delivery chains
takes care of the delivery of three successive
sheets.

Cam track 307 is so formed as to cause the grip-
per bars to travel and turn in such manner that
they always extend or-lie generally horizontally
and opening backwardly or toward the impres-
sion eylinder, as shown in Fig, 46.

The cams 863, 304 are so located that the jaws

~of each pair of grippers open and close twice,

once to seize a sheet presented by the impres-
sion cylinder grippers, and a second time when

position above the stack on the delivery dolly.
There it is released and falls gently, on the

- cushion of air beneath it, to its place on top of

20

the pile, being guided to position by adjustable

. guides 385 corresponding to those employed at
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the feed end of the machine.

Descending motion of the delivery dolly is con-
trolled by a'four-way distributing valve 309, Fig.
417, similar to valve 81, but here' actuated by
coils 310, 310a, a hand switch 311, and a feeler
switch 312 of any suitable form, one form being
shown diagrammatically in Fig. 48.

"The feeler switch includes a member 313 hav-
ing a pin 214 traveling in a curved cam groove
315 in a fixed support 316, said member having
a vertical slot 817 into which extends a fixed
pin 318, Member 313 is biased to the full line
position, Fig. 48. It carries the two contacts of
the switch 312, one on and insulated from the
member itself, and the other on a thin flexible
blade 819, from which the contact is insulated.

Switch 3(2 is normally biased to open position

in a ecircuit 320 from one contact of the switch
31 to Le.

During each cycle of travel of the delivery
chains, as each set of grippers approaches the
sheet delivery position, a portion 321 of the grip-

. per.supporting bar or hanger engages a projec-

tion 322 on member 212 and moves said mem-
ber to the dotted line position, where it is out
of the way of the approaching sheet, enabling

. the latter, when released, to fall gently on the
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air cushion beneath it, and without obstruction,
to its proper position on the stack.  When the
gripper bar passes beyond the projection 322,

* member 313 returns to its former position above
- the stack.
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As the stack is built up, a point is finally
reached where it is high enough to hold the thin
biade 319 in such position that the upper con-
tact comes down upon the lower contact, thus
closing the switch. Through hand switch 3ii
(biased to the dotted line position, Fig. 48) this
energizes electromagnet 310 and actuates the
valve 309, thus supplying fluid to the appropriate
chamber of cylinder T0e and causing the dolly
and stack to move down until they reach such
position that during succeeding corresponding
operations switch 312 does.not close untll the
stack again builds up.

The mechanism is always self-accommodatmg
to the stack being built up, constantly lower-
ing the receiving dolly so that the net effect is to
maintain the top of the delivery stack at sub-
stantially uniform level. '

A second normally open switch 323, in a cir-
cuit 324, in parallel with circuit 320, is mount-
ed in such a position that it is engaged and
closed by the dolly {ia, should the latter rise
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to .an-abnormal level, this energiZzing the dolly
‘lowering .coil 310.

“'The.second contact of switéh 8{1 is connected
by wire 825 to L2 and enables-sald switch to be
employed by manusgl control for elevating the
dolly to its uppermost position.

:Start and stop conirol

‘Reference has been made to the change speed
mechanism 37 and its operating arm 87e, as well
as-to-the dog 289 which contréls the key 268
“for .coupling the impression . roller 1o its shaft,
and -the dog.22% and pin 222 which lock the
.control drum.and impression cylinder, when.set-
‘ting. or.resetting the machine. These parts are
-g1l- ‘interlocked, :as .shown somewhat diagram-
‘matically in Fig.-49.

On the front.of the.:machine is a dial 326 cal-
dbrated in terms of speed, such as .25 R..P.'M,,
“50 R..P. M. or.the like, and. including 2 ring 327
‘having notches 227a,.one for “stop” and one for
each:speed, to receive.and releasably hold a crank
‘or handle 328 on.a .shaft 329 provided with.a
:grooved cam . 3388 within the casing. This cam
is connected to.a.mutilated gear 33, the toothed
‘part of which cooperates with teeth 232 on a
gear segment. 333, and the smooth part of which
_cooperates with a curved recess 3834 in said seg-
ment. -Segment 333 is part of an. arm 335 piv-
oted upon the same .shaft which suppotts op-
erating arm 37a, being connected to sald arm
‘through .a ‘torsion spring 83§ .surroiinding the
.shaft. )

The -arrangement is such that when segment
7833 is turned counterclo¢kwise in Fig. 49 it ap-

plies:like. turning moment to lever 374, but yield-
/ingly ‘through the spring.
"The .groove. of .cam 330 cooperates with -and

actuates a pin or roller 337 on a reciprocable
rod-338.slidable.in suitable guides on the frame

_or casing, said rod _having a V-shaped cam .re-
.eess 339 to-receive the similarly shaped cam end
portion of a lock rod 340, the other end of which
(see Fig. 17) may be moved into or out of inter-

‘Jocking or.obstructing relation with pin 222, and -

-which.rod. 338 also.is pivotally connected to an
arm. 341 on one end of ‘a shaft 342 having a
second .arm 343 provided with a pin 344 enter-
ing.a recess in.the key operating dog or bar 289.

Figs. 49.and 50 illustrate the parts in stop or
.idling -position. That.is.to say, assuming that
the main switch to motor 24 is ¢losed, the change
:speed mechanism is operating at low’ speed; key
906 .is. out.and .impression .cylinder {4 is uncou-
pled from .its driving shaft 194, but. said shaft,
which drives the dampening and inking rolls,
.is rotating slowly. The control drum (88 is locked
against adjustment, by dog 221.

Assuming that the control drum has been set
.or.reset for either direct or reverse printing,and
‘thus occcupies a definite position in accordance
with the length of the sheet, the crank 328 is
rotated clockwise in Fig. 50. The first portion of
_its. élockwise motion, up to say. the speed of 25
“R.’P.M., which is the prevailing low rate of speed
transmission through the ‘mechanism 37, is idle
“insofar.as effect upon gear segment 333 -and lever
335 and the transmission mrechanism are con-
cerned, because thie curved toothless part of the
‘mutilated gear travels idly along the curved re-
cess in which it is seated. . However, the groove
‘in cam 3830 is so formed that this motion of rota-
‘tion .of shaft 329 moves rod 338 endwise to the
16ft in Fig. 49, with two effects. First, the in-
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340 and locks pin 222 in its cutermost position, so

‘that when the machine is running ‘the -control

drum “is ‘locked. “Second, endwise motion of ‘rod
338 has ‘turned the shaft 342 ‘and moved ‘the dog
289 cutwardly, ‘disengaging’its inner end ‘from

‘the key-operating arm ‘286, thus permitting ‘key

208 ‘to “move into. engagement with ‘the ‘keyway
in shaft "F84 and lock the impression cylinder ‘to

‘its shaft.

‘Now, ‘therefore, all ‘parts of the ‘machine are
in operation and are turning, “but-at ‘reiatively
low speed, because of the position -of “the*con-

‘trolling “arm §28 -at the “low -gpeed notéh 25

R. P;M. “This-control handle.may now be'nioved

‘over to -g “higher speed, -even ~as -much ~as 100
‘R.P."M. However, the speed ‘change mechanism

does not jump-instantly to the higher-speed posi-

‘tion. “The effect-is to impart torsion:to the:spring

‘338 ‘and ‘through ‘it ‘to -arm 3%¢, which ‘s ‘thus

-yi€ldingly influenced to turi inithe counterclock-

wise-direction, Fig. 49, The-eflect is for thearm

376 to move over-graduslly toward ‘its upper-or
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‘high-speed position, increasing ‘thespeed-of rota-
tion of ‘the parts in:proporiion to their aceelera~

tion, ‘until“fAinally-the pasts rotate uniformly. ab

1Y

‘the “high -speed ‘determined by the " position “to

which-the handle-328 has-been moved.
To stop the-entire miachine the- operating han-

-die 378 is turned ‘reversely ‘(counterclotkwise in
Fig."50) ‘to its “stop’position, which reducesthe
gpeed of the parts ahd-withdraws the impression

eylinder key 203 Trom shiaft (94 and:at the'same

‘time réleases lock rod 348 -from:the pin 222,7en-
~ghling that pin to be pushed in and:the:machine
‘1o be resét according torthe operator’s desire.

‘Also, -at any-time, the power clutch: 41:may.be
released by pushing in the knob :of ‘handle 52,

‘thus stopping the power shaft 48 and all-parts

operated :thereby, permitting ~any -desirable ad-
justment . of the printing :set-up by ‘manual -op-

cerations. *These concluded,:the handle is-pulled

-out, :power ‘clutch’ 47 “is-again engaged -and -the

‘machine :starts, as ‘before, ‘with -automatic -ac-
.commodation of:the change speed driving-mech-
gnism to-increase:in-acceleration.

‘The dampening mechanism

Referring to Fig, 1, the dampening me¢hanism
is largely 'of -conventional -form ‘and operates in
the usual-manner, but it.is-actuated-by fluid pres-
-sure, “rather -than -mechanically. It .includes a
constantly rotating:roll -345,-which .picks .up wa-
ter.from-the pan-346 and ftransfers it to: a vibrat-
ing or oscillating .roll' 847, .which .conveys -it to

_<the.plate.cylinder .by way -of "intermediate rolls,
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one ‘of which is.marked ‘348, also rotated .con-
tinuously.

Vibrating roll 347 is supported by two bivoted
arms . 349, which .are swung back and forth in
any suitable manner, such as by being each piv-
‘otally connected to the rod 389 of ‘the piston of a

“fluid pressure servomotor-391, -Fig, 47, ‘said pis-

‘ton being-biased in-one ‘direction by -a'compres-

‘sion -spring ‘and movéd in the opposite direction
by fluid pressure-suppliedto it by a-two-way dis-

tributing valve 352, ‘the stem. 353 -of which is
biased to pressure ‘relief -or ‘drain position by
spring 254 and -is -actuated ‘to "pressure :supply
‘position by a-cam “35% -attached to -or forming
-part “of -the ‘bull ‘gear 54, "This “4turns once for

-every ‘two sheets ‘printed, -and c¢am 355 has ‘two
~high -lobes.
“actuates the' valve ‘stem, -oil flows to ‘the servo-

Each time.a -high ‘Iobe -of :the -cam

motor 351 and “operates ‘arms 349 :to :swing roll

346 'in “une ‘direction -into contact with xoll 547,

clined cam recess §39:in rod 338-raises lock rod 75°to which-it. transfers -water-to be:appliedto the
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image on the plate cylinder. The rolls 345, 347
may be driven continuously by a chain 356 from
the main shaft 48, Fig, 5, said chain passing
around idlers 351, 358, to a sprocket 359 on one
of the rolls of the inking mechanism later. de-
scribed.
Inking mechanism

This is-also: largely:of conventional form, but
is also fluid-operated like the dampening mecha-
nism.: It is also of unit form for cleaning pur-
poses.

As shown, the inking ‘mechanism 1ncludes 2
series. of rolls journalled at their ends in suit-
able bearings in frame members 351 supported by
the walls of a pan shaped cover 382 mounted to
swing. about a horizontal axis near that of a
vibrating roll 3680, Fig. 1, ~The full lines show
:the rolls-and cover in operating position. But,
whenever roll cleaning or an ink change is nec-
essary, the entire inking unit may be swung over
to the dotted line position, when the cover be-
comes a-pan, lying bheneath the rolls, int¢ which
cleaning. liquids applied to. the rolls, may drain
for withdrawal by way of discharge pipe 364, all
without removal from the machine,

Ink, in paste form, supplied to the fountain or
reservoir 365 is carried by the surface of roll 366
past the adjustable gate.or scraper 367 to vibrat-
ingroll 360, which supplies it by way of the
_other intermechate rolls shown to the plate roll
186.

The vibrating roll 380, at the inking fountain,
may be vibrated intermittently in the same man-
ner as the roll 347 of the dampening mechanism,
and by similar servomotor operated mechanism
(not shown) controlled by a distributing valve
and cam on the bull gear, as before, not requir-
ing detailed description.

Roll 366 at the ink fountain is rotated inter-
mittently by generally similar operating mecha-
nism, including a servomotor 3717 similar to motor
351, flow of pressure to'which is controlled by a
distributing valve ‘318 operated by another cam
379 on the bull gear 51. ' Here;, however, the pis-
ton rod of the servomotor operates .a pawl 358
which actuates ratchet 388 on the end of roll 386.

Certain of the inking rolls, marked -370, 37!
and 372 (metal rolls), not only are rotated con-
tinuously, but also may be moved endwise for
distributing and working up the ink. These
rolls -are’ interconnected for -joint drive.. As
shown chain 856, before referred to,” drives a
sprocket 359 on a jack shaft centered-on the axis
around which pan 362 pivots, said shaft serving

as the driver for gearing (not shown) connéect-

ing it to the shaft'of roll 379, Wwhich drives roil
371, and so on. ~The mechanism for vibrating
one of ‘these rolls, such ‘as roll 318, endwise, is
shown in detail, but somewhat conventlonally, in
"Pig. 47.  The servomotor for this purpose is built
into the roll, although any suitable arrangement
is  permissible. -Roll 370 is shown mounted to
-slide upon. two aligned. pistons 3712 fixed "in the
frame.: Oil under’ pressure is- supplied ‘to and
withdrawn from opposite piston chambers 373 by
suitable passages through the pistons controlled
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by.a four way valve 374 operated by the high lobe -

of 5 cam 3715 on'bull gear 51, likethe valye 352.
The flow -of oil, and consequently the rate-of end-
wise reciprocation, -for each roll may, be vaned
by its own regula,tmg valve 316.

Cam” 315, for controlling reclprocatlon of the
‘inking rolls, may include one or more adJusta,ble
or remova,ble segments- 375a -for the purpose -of
< varying -the effective- length of the high operat-

70

5 which the blanket cylinder swings.
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"ing ‘lobe of the cam, thus to vary the periods of

right and left endwise roll movement, although
this is not essential.

Mounting and adjustment of plates and blanket
cylinders

Pigs. 5 and 5e¢ illustrate in detail the manner
of mounting the platé and blanket eylinders.
The same arrangement is employed at each end
of each of these cylinders. As shown the shaft

- 380, of, for example, plate cylinder (6 is sup-

ported in o collar 384 carried by an arm 382 piv-
oted at 383 in the main frame. Within the col-
lar the shaft is recessed twice, at 384, to provide
an abutment member 385, obposite faces of which
are engaged by adjustable set screws 386 mount-
ed in the collar. Collar 381 is pivotally connect-
ed to one end of the operating rod 287, which at
its other end is fast with the cylinder of servo-
motor 388, the double ended piston 888 of which
is pivotally mounted upon the frame at 390.

Adjustment of the abutment member 385, by
set screws 386, at one or both ends of each cyl-
inder enables the several cylinders to be brought
into exact parallelism.. This adjustment, once
made during the initial machine set up, és per-
manent and should - last for the life of the
machine, . ‘

A -center lug 391 on each motor cylinder 388,
within the upper chamber thereof, limits down-
ward motion of the motor cylinder and-of the
plate cylinder which ‘it operates and thus pre-
vents either cylinder from sinking into the other
below the printing surface, such as where cylin-
ders meet gap to face or gap to gap.

Similar mechanism, requiring no descnpmon
provides adjustment and support for the blanket
roll 185.

Adjustment and control of printing vressure

Referring to Fig. 5, it will be observed that the
center of the blanket cylinder 15 is offset slightly
to-the right of the line M—M. joining the center
of the plate cylinder 18 and the pivots 392 about
Therefore,
the downward pressure applied from the plate
cylinder to the blanket: cylinder is all absorbed
at the pivols 892, except for a small component,
due to the offset, which resists and tendency of
the blanket roll to escape as the result of dmwng

~friction.

In a similar manner; the pressure applied by
the blanket cylinder to the .impression cylinder
is. absorbed ‘in the fixed bearing for the:shaft
184 of the impression cylinder.

Thus, it is evident that the. pressure between
the plate and blanket cylinders may be set up
and maintained independently of that between
the blanket and impression ¢ylinders, and vice
versa.

It is really the driving friction betwesn the
contacting surfaces of the plate, blanket and im-
pression eylinders which carries- the brunt of
power transmission, the gearing connecting them
merely serving to insure and maintain accurate
dot registration of the image. Accordingly it:is
important to provide and maintain uniform:the
desired pressure between cylinder pairs.

As before stated, this pressure is produced by
the pressure effects in.the . servomotor: cylinders

241,388 which serve to raise and lower the plate
and blanket eylinders, -and is'due’ to the ‘use of

75

pressure reducing, pressure. relief-and” pressure
sequence valves which supplement the controlling
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~effect. of the:distributing valves in.the. ﬂmd nres-
sure system now to be described.

Fluid pressure operating and.control.system

‘Referring to Fig. 47, this view is a diagram
illustrating the entire hydrostatic or fluid pres-
.Sure.operating .and control system. .Many of the
parts here shown conventionally are illustrated
and described. elsewhere. .Some parts are exag-
-gerated-in size, The electromagnet- coils for op~
erating the distributing valves. are indicated in-
dividually, .but are not connected, their elec-
_trical connections being fully illustrated.in Fig. 48
and.described elsewhere.

The pump. 34, which supplies a relatively.small

_volume of oil at.high pressure, takes. its supply
" from reservoir 393, which also serves as-the sump
to which .all oil is returned by the drainage con-
‘nections. This pump causes the flow of oil un-
.der. pressure 0 a single main pipe 824 which sup-
plies oil 4o the distributing valve 248, which con-
“trols the flow of pressure to and from servomotor
241 for actuating the Dblanket. roll {5. This
" servomotor :24&f is ‘the :only- piece -of equipment
actuated by pump 34. Valve 240, as before stated,
‘is-stable in either of two positions and ‘is pro-
" vided with pipe connections 3985, 396 to the-upper
~and lower chambers of servomotor 241, and with
outlet connections 3987, 398 to a drain pipe #88.
Tt &lso communicates, by -way of - check ‘valves
400, 400¢ with a pipe 404,

‘In the supply system for distributing valve 248
are g pressure-relief or limiting valve 402 and-a
“pressure reducing valve 403.

“The pressure relief valve 402 may be of any
suitable form. It is shown connected on ‘its
‘supply side, by a pipe 404, to'the pipe 394, coming
“from-pump:34, a branch 485 of pipe:494 including
a pressure indicating gauge 406. The valve 442
“ig .provided with .a valve member 401 biased to-
ward its seat and thus limiting relief through
the -valve, by a loading spring 408, the tension
of which may be adjusted by a -screw §88. The
“outlet from ‘the relief valve communicates with
g 'drain pipe 410,

‘Pressure reducing valve 403 mcludes a piston-
like valve member #1{ sensitive to a loading
- -spring:412; the tension of which may be adjusted
by a.screw 413, and also sensitive, by way of a
Vpassage ‘414, to the opposing effect of the pres-
-sure.on the outlet side-of the valve, which com-
miumnicates with the same pipe 461, before re-
-ferred to, leading: to ‘the -check valves 409,.400q.

The adjusting ‘screws 409-and 413 .are coupled
‘together hy gears 414 so that both may be simul-
taneously operated: by the knob or head 415 on or
--connected o one of ‘the screws. By adjusting

- these valves, relief valve 402 may be set to main- -

fain .any desired maximum pressure, - indicated

-.gn"the gauge 40§, in the high pressure supply
line 394, while the pressure reducing valve 493

reduces the pressure and maintain:a definite re-

.‘duced pressure, in the supply line 481 leading to

- the-eheck valves.

The arrangement ig such that in one posmon

. of the distributing valve 240 limited high pres-

- ssure is-supplied, for example, to the lower cham-
ber of the servomotor 241, and thus-to the blanket
roll tending -to move it downwardly, while .re-
_ - ¢uced pressure is supplied 4o the upper chamber

~of the-servomotor, and:thus-tends to-elevate the
_blanket roll, while,.in the other position .of the
“distributing valve, the pressures in the two cylin-
.der. chambers -are -reversed. Drain of . ‘trapped

Lpressure;from the ‘several. chambers is effected,

20

25

:30

.35

40

45

50

erating a number of different devices.

.32

_momentarily and instantanequsly as the valve

moves from one position to the other,

‘The operation of this mechanism is-as follows:

‘Let us assume that a series of sheets of uni-
form thickness is started through ‘the press.
When the first sheet reaches the trip switch in
the recess of the V-bloek, distributing. valve 249
is actuated to apply the blanket cylinder to the
impression roll. The passages in the distribut-
ing valve are so arranged that the connection
from the low pressure supply, through:the valve
to the drain outlet, is not cut off, and the low
pressure is not trapped-at the check valve, until
the blanket cylinder has been moved down to a
level'where it would normally contact the impres-
sion cylinder. As the first sheet enters the bite
between the blanket and impression cylinders,
the blanket cylinder rises a very small amount,
the thickness of the sheet, with a very .small
inflow to' the upper or low pressure chamber
through its check valve.

Now, as sheets of the same thickness -go
through the press, the position of the hlanket roll
remaing unchanged. It floats on the reduced
pressure motive liguid, as it were, and uniform
printing pressure is applied to every sheet. How-
ever, if a fhicker sheet goes through, for any
reason, the blanket roll is again lifted an amount
corresponding to the. increased thickness, and
will remain or float in this new position so long
as any sheets continue to come through. There-
fore, if following sheets are of the original thick-
ness, they will not receive full printing pressure.
If . this happens, the situation may be corrected
either automatically, by suitable mechanism not
shown, or by withdrawing one sheet and com-
pelling a “miss.”  Thereupon, the blanket roll
automatically is readjusted te the thickness of
the next sheet and continues, as before.

Of course, when any sheet is missed, -the op~
posite -coil; 2384, -is -energized; the distributing
valve moves to its opposite position, and the
blanket roll is lifted out of engagement with the
impression roll, but is restored to the required

‘printing pos1t10n when the -next sheet goes

through.

The large-volume low—pressure pump 33 sup-
plies fluid under pressure for controlling and op-
It also
takes its oil supply from the reservolr §83 .and
delivers it to a pipe 416, from which branches
are -taken off -to various instrumentalities.

One branch 4471 supplies a .distributing valve

- 418, similar in-all respects to the valve 248, and
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- der,
A19¢ in-circuit with g manually centrolled switch
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controlling the flow of fluid-pressure to-and from
the servomotor 388 for actuating the plate cylin-
“This valve -is -actuated by -two coils ‘419,

420, Fig. 48, by operation of which the plate.roll

‘may-be moved either to printing or to trip posi-

tion, as will be readily understood. .

Reduced ‘pressure is supplied to valve &8, by
way. of .check valves 421, 422, from the pipe 423
coming from a pressure reducing valve 424 simi-
lar in all respects to-valve 403. Fluid is supplied
to-valve 424 from the -main 413 by way of.a

branch pipe 425, through which fiuid flows to-a =~

pressure sequence valve 426, thence to a pipe 4217,

to which is-connected g pressure -gauge-428, and

which. pipe supplies the vaive 424 and communi-
cates with a pressure relief valve 429,.similar in

- all-respects: to the valve 492 and provided with

.75

an-outlet .or drain pipe 430, communicating .by

.pipe 399 with the reservoir, as shown.

_The pressure sequence. valve -425 -may be of
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any suitable form. It includes a through pas-
sage, from pipe 425 to pipe 427 and a secondary
outlet to a pipe 43{ by way of a valve mem-
ber 432 connected .to a piston 433 sensitive on
_one face to the pressure in the through passage
and on its opposite face to the pressure of a
loading spring 434 adjustable by a screw 435.
The adjusting serew of ‘this valve is provided
with a gear 436 connected to the gears on the
adjusting screws of the valves 424, 429, so that
the same head 437 may be utilized to simultane-
ously adjust the three valves 426, 429, 424.

The purpose and manner of operation of valves
428, 424, in their control of the supply of high
and low pressures to distributing valve 418 are
the same as that for the corresponding valves

which supply the distributing valve 240 and need .

not be repeated.

The purpose of sequence valve 426 is as fol-
lows: it allows free flow . through the main pas-
sage of the valve, and hence to valve 424, until
pressure builds up in the device controlled or
operated (in: this case servomotor 388) to a de-
sired value, determined by the tension of the
loading spring 434, When the built up pressure
exceeds the desired value, piston 433 yields, and
the valve opens and supplies oil under: pressure
to the secondary circuit, to wit, the pipe 43i,
while still maintaining flow into the main eir-
cuit represented by pipe 4271. Now the valve acts
simply as a T. ‘ ‘

Going on, the secondary circuit 43( supplies
one branch 438 leading to distributing valves
81, 309 for controlling the flow of oil to and from
the double acting servomotors 70, 70a for actuat-
ing the elevators at the feed and delivery ends
of the machine.  These are ordinary distribut-
ing valves with communications' to- the servo-
motors. and sump shown, and requiring no fur-
ther description.

Secondary circuit 43{ also includes a second
branch 438, which communicates by way of a
pressure sequence valve 440 with a primary pipe
441 leading to the distributing valve 352 for
servomotor: 351 already described, and a sec-
ondary pipe 442 which communicates with a sec-
ond pressure sequence valve-443. ‘

The two pressure sequence valves 440, 443 are
similar in‘all respects to valve 426. :

The primary outlet from sequénce valve 443
is by’ way of pipe 444 to the distributing valve
818 for servomotor 3117, while the secondary out-
let is by way of pipe 445 to the distributing valve
374 for the servomotor 372, 373, Valves 378,
352-and 374 are all cam operated and are pro-
vided with “appropriate’ drain connections, as
shown, Tequiring no description. ' ‘

Tworcylz‘nder presses

The invention is not limited to use in a three
cylinder ‘press, i. €., one where the plate, blanket
and impression cylinders are separate and dis-
tinegt from each other. It may also be used in
presses of .other types, such as the well-known
two cylinder :press, where ‘the plate and im-
pression cylinders are:combined. © Such .an ar-
rangement is shown, somewhat diagrammatically
and conventionally in Fig. 52.

Here the blanket cylinder is indicated at 580
This -corresponds ‘with ‘cylinder 15 "before  de-
seribed. ~It cooperates with a combination eyl-
inder 58{ approximately twice. the size of cyl-
inder 500 and provided with a plate portion 502
corresponding with cylinder 16 and an impres-
sion portion 503 corresponding with cylinder 4.
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The feeding and delivery elevators shown at
504, 505 are like those before described. - From
the feeding elevator sheets are delivered serially
to transfer grippers on the chain 53, which
carry them to the combination eylinder 501, the
impression portion of which is provided with
grippers like those on the impression cylinder
{4 before described. These carry the sheets
through the printing space and deliver the sheets
to the grippers on delivery chains 567 which
deposit them upon the delivery elevator, as be-
fore.

The dampening roller and inking rollers, con-
ventionally indicated at 508, 509, respectively, are
here beneath the combination roller.

In Fig. 52 the combination cylinder 58{ ro-
tates clockwise. The parts are shown in a posi-
tion where the leading end of the. impression
portion of the combirstion cylinder has just
reached that position where its grippers receive,
accept and grasp the leading edge of a sheet
delivered to it by the transfer grippers, as in the
form before. described. ~In this position the

dampening and inking rollers, of course, are

held out of contact with cylinder 58i. As the
combination cylinder turns, it carries the sheet
through' the printing space, where the blanket
cylinder is applied to it and prints the image
against the backing of the impression portion.
While this is going on, the dampening and ink-
ing rollers, which are applied to cylinder 50 after
the impression portion passes them, in turn are
producing an ink image upon the plate portion
303 of cylinder 581. As the printed sheet passes
beyond the printing space, its leading edge is
seized by the delivery grippers, the carrying
chains of which convey it to and deposit it upon
the stack on the delivery elevator. 'The plate
portion. of cylinder 581, carrying the ink image
thereon, next moves through the printing space
and transfers its image to.the blanket cylinder
569, . a.-step which is substantially completed
when the impression cylinder again reaches the
transfer point, ready to accept the next sheet
and ecarry it through the printing space, com-
pleting one cycle of the machine,

- Reverse printing is accomplished in this press
in the same manner as the one hefore described
by reversing the direction of operation of the
transfer chains, without effect of any kind upon
the mechanism which subsequently is operative
upon the sheet. )

‘What we claim is: .

1. Sheet printing mechanism of the character
described, = comprising - cooperating rotatable
blanket and impression cylinders, o table from
which the sheet is fed to said cylinders, two end-
less movable transfer chains, a gripper bar car-
ried thereby and adapted by chain movement to
move from g sheet receiving position to a sheet
releasing . position .relative to said table, and
means for reversing the direction of movement
of said chains and hence of said gripper bar, the
sheet releasing position to which said gripper bar
is moved upon reversing the direction of move-
ment of said chains being a different position
than that to which the gripper bar otherwise is
moved. - - S

2. Sheet printing mechanism of the charac-
ter described, comprising cooperating rotatable
blanket and impression cylinders; a table from

- which the sheet is fed to said cylinders, two end-

less movable transfer chains, a gripper bar car-
ried thereby and adapted by chain movement to
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move from sheet-receiving to sheet releasing posi-
tion, means for reversing the direetion -of move-
ment of said chams and an endless control chain
having the same length as the transfer chains
and fraveling along ‘a parallel path and provided
with means for establishing the sheet release
position.

3. Sheet handling mechanism, comprising
sheet feeding means, sheet receiving means, and
means for transferring o sheet from one to the
obther thereof, comprising two endless chains
movable in parallel orbits along which the feed-
ing and receiving means are spaced, a rod cross-
connecting the chains and rotatably mounted
therein, elongated grippers carried by said rod,
and relatively stationary cam means for turn-
ing saidrod as it travels with the chains to cause
the grippers to lead the rod while seizing a sheet
from the feeding means and to trail the rod while
releasing a sheet to the receiving means.

4. Sheet’ handling -mechanism, comprising
sheet feeding means, sheet receiving means, and
means for transferring a sheet from one to the
other thereof, comprising two endless chains
movable in parallel orbits along which the feed-
ing and receiving means are spaced, a rod cross-
connecting the chains and retatably mounted
therein, elongated grippers carried by said rod,
relatively stationary cam means for turning said
rod as it travels with the chains to eause the grip-
pers to lead the rod while seizing a sheet fromn
the feeding means and to trail the rod while re-
leasing 4 sheet to the receiving means, and cam
means effective upon the grippers to first open
and then close them as they pass the feeding and
receiving means.

5.-Sheet handling mechanism, comprising
sheet feeding means, sheet receiving means, and
means for transferring a sheet from one to the
other thereof, comprising two endless chains
movable in a clockwise direction and in a coun-
terclockwise direction in parallel orbits along
which the feeding and receiving means are
spaced, means for causing said chains to travel
in either direction in their orbits, means for
changing the direction of movement of said
chains, a rod eross-connecting the chains and
rotatably mounted therein, grippers carried by
said rod, and relatively stationary cam means for

turning said rod as it {ravels with the chains to

cause the grippers to lead the rod while seizing
a sheet from the feeding means and to trail the
rod while releasing a sheet to the receiving
means, said cam means being equally effective in
ion of travel of said chains.

6, Sheet ‘handling mechamsm comprising
sheet feeding means, sheeb receiving means, and
means for transferring a sheet from one fo the
other thereof, comprising two endless chains
movable in a clockmse d1rect10n and in g coun-
terclockwise direetion in parallel orbits along
which the feeding and receiving means are
spaced, means for¢ausing said chams to travel in
either direction in their orbifs, means for chang-
ing the -direction of movement of said chains, 2
rod ¢ross-connecting the chains and rotata,bly
mounted therein, grippers carried by said rod,
and relatively stationary cam means for turning
sald rod as if travels with the chains fo cause the
grippers tolead the rod while seizing a sheet from
the feeding means and to trail the rod while re-
leasing a sheet to the receiving means, cam means
effective wpon the grippersto first »open and then
close them as they pass the feeding and Teceiv-
ing means, both of said cam means being equally
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effective in either -direction of :fravel of said
chains. '

7. Sheet printing mechanism, comprising co-
operating bianket and impression-cylinders, sheet
advancing grippers traveling in a clockwise direc~
tion and in a counterclockwise direction. in an

orbit across the entrance toc the printing space
between said cylinders, said grippers having nor-
mally closed movable jaws adapted to be opened
to release a sheet, means for causing travel of said
grippers in opposite direction in said orbit, to
thereby enable either face of the sheet to be pre-
sented uppermost as the sheet enters said print-
ing space, meahs for changing the direction of
travel of said grippers, and means to open said
jaws, said opening means being effective in either
direction of travel of said grippers.

8. Sheet printing mechanism comprising co-
operating blanket and impression eylinders, sheet
advancing grippers traveling in a clockwise di-
rection and in a counterclockwise direction inan
orbit acress the entrance to the printing space
between said cylinders, said grippers having nor-
mally closed movable jaws adapted to be opened
to release a sheet, means for causing travel of
said grippers in either direction in said orhif,
means for changing the direction of travel of
said grippers, and means to open said jaws, said
means being adjustable along said orhit to differ-
ent -positions, one of which, effective when travel
is in one direction, is fixed, and the other of
which, effective when trawvel is in the opposite di-
rection,; is different from the first position.

9. Sheet printing mechanism comprising co-
operating blanket and impression cylinders, shest
advancing grippers traveling in a clockwise di-
rection and in a counterclockwise direction in an
orbit across the entrance to the printing space
between said cylinders, said grippers having nor-
mally closed movable jaws adapted to be opened
te release a sheet, means for causing travel of
said grippers in either direction in said orbit,
means for changing the direction of travel of
said gripper, and means to open said jaws, said
means being adjustable along said orbit to dif-
ferent positions, one of which, effective when
travel is in one direction, is fixed, and the other
of which, effective when travel is in the opposite
direction, is variable dependent upon variation
in sheet length.

10. Sheet printing mechanism comprlsmg co~
operating blanket and impression cylinders, -sheet
advancing grippers traveling in a clockwise di-
recticn and in a counterclockwise direction in an
orbit geross the enfranece to the printing space
between said cylinders, said grippers having nor-
mally closed movable jaws adapted to be opened
to release a sheet, means for causing fravel of
said grippers in either direction in said orbit,
means for changing the direction of travel of said
grippers, means to open said jaws, said means
being adjustable along said orbit to-different po-
sitions, one of ‘which, effective when travel is in
one direction, Is fixed, and the other of which,
effective when travel is'in the opposite direction,
is different from the first position, and control
means -operatable to both select the direction of
iravel of said grippers and adjust said adjustable
means to its appropriate position.

11. Sheet printing mechanism: comprising co-
operating blanket and impression cylinders, sheet

‘advancing grippers traveling in a clockwise di-

rection and in a counterclockwise direction in an
orbit across the entrance to the printing space he-
tween said cylinders, said grippers having nor-
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mally closed movable jaws adapted to be opened
to release a sheet, means for -causing travel of
said grippers in either direction in said orbit,
means for changing the direction of travel of said
‘grippers, means. to open said jaws, said -means
being adjustable along said orbit to different po-
sitions, one of ‘which, effective when: travel is in
one direction, is fixed, and in the other of which,
effective when travel is.in-the opposite direction,
is. variable dependent wupon variation in sheet
length, and control means operatable to hoth
select the direction of travel of said grippers and
_adjust said adjustable means to its appropriate
position. . ‘ :

12, Sheet: printing -mechanism, comprising
printing devices, a registering table ahead of said
devices, means for depositing :a sheet upon said
table; spaced rollable means sequentially. mov-
able into brief periods of contact with a sheet
lying upon said table for administering to it a plu-
rality of impulses each tending lccally to advance
it toward said devices, and means for effecting
such sequential movement of said rollable means:.

13.-Sheet "printing. mechanism, ¢omprising
printing devices, a registering table ahead of said
devices, means for depositing a sheet upon said
table, spaced rollable means sequentially movable
into brief periods of contact with a sheet lying
upon said table for administering to it a plurality
of impulses each tending locally to advance it
toward said devices, means for effecting such se-
quential movement of said recllable means; and
a. transversely extending abutment limiting ad-
vance of the sheet as the result of such impulses.

14. Sheet' printing mechanism, comprising
printing devices, a registering table ahead of said
devices, means .for depositing a sheet upon said
table, spaced rollable means sequentially movable
into brief periods of contact with 'a sheet lying
upon said table for administering to it a plural-
Ity of impulses each tending locally to advance
it toward said-devices, means for effecting such
sequential movement of said:-rollable means, and
a transversely. extending abutment limiting ad-
vance of the sheet as the result of such:impulses,
said last named means comprising a transversely
extending bar having a V-groove to receive the
leading edge of the sheet:

15. Sheet . printing mechanism, comprising
printing devices. a registering table ahead of said
devices, means for depositing a sheet upon said
table, spaced rollable means sequentially movable
into brief periods.of contact with a sheet lying
upon said table for administering to it a plu-
rality of impulses each tending locally to advance
it toward said devices, means. for effecting such
sequential movement of ‘said rollable means, &
transversely extending abutment limiting -ad-
vance of the sheetias the result of such impulses,
said last named means comprising a transversely
extending bar having a V-groove to receive the
leading edge of the sheet, and means effective
upon the sheet while engaged in the groove of the
V-bar for disengaging it:therefrom and advanc-
ing it.to said devices. : A

16.. Sheet printing mechanism of the:charac-
ter: described, comprising -cooperating. rotatable
blanket and impression cylinders, means earried
by the impression cylinder for gripping the lead-
ing edge of a sheet and advancing it betwesn said
cylinders, s, sheet: receiving table ahead of-said
cylinders and from which. the.sheet is fed to said
gripping means, means for applying to the ex-
posed ‘surface of a sheet lying on.said table a
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cylinders, and a stationary cross bar between the
table and cylinders having a V-groove into which
the leading edge of the sheet is advanced.

17. ‘Sheet printing mechanism' of the charac-
ter described, comprising cooperating rotatable
blanket and impression cylinders, means carried
by the impression cylinder for gripping the léad-
ing edge of a sheet and advancing it between said
cylinders, a sheet receiving table ahead of said
cylinders and from which the sheet is fed to said
gripping means, means for applying to the ex-
posed surface of a sheet lying on said table a
series of rapidly repeated contact impulses to
thereby advance it along said table toward said
cylinders having a V-groove into which the lead-
ing edge of the sheet is advanced, said gripping
means being movably mounted upon the cylinder
and provided with jaws, and operating means
therefor arranged: upon. cylinder rotation to en-
gage the leading edge of the sheet and withdraw
it from the V-groove for unimpeded travel to and
between said eylinders.

18. Sheet printing mechanism of the character
described, comprising cooperating rotatable blan-
ket and impression cylinders, means carried by
the impression eylinder for gripping ‘the leading
edge of a sheet and advancing it between said
cylinders, a sheet receiving table ahead of said
cylinders and from which the sheet is fed to said
gripping means, said table including a series of
elongated, parallel, transversely extending roll-
ers, means for rotating said rollers to advance =z
sheet lying upon them, a series of contact rollers
above said table and movable with respect thereto
along .the path of advance of the sheet and
adapted each to move into cooperative relation
with the several rollers in serial order, thereby
to apply to the sheet a series of rapidly repeated
sheet advancing impulses. : :

19. Sheet printing mechanism of the charac-
ter described, comprising coopersting rotatahle
blanket and impression cylinders, means carried
by the impression cylinder for gripping the lead-
ing .edge of a sheet and advancing it between
said cylinder, a sheet receiving table ahead of
said cylinders and from which the sheet is fed
to said gripping means, and means for applying
to the exposed surface of a sheet lying on said
table a series of rapidly repeated contact impulses
to thereby advance it along said table toward said
cylinders.

20. Sheet  printing mechanism, comprising
printing devices, a. transversely extending bar
having a groove and lying in advance of said
devices, means for advancing to ‘said devices a
sheet whose leading edge is registered 'in said
groave, a registering table in advance of said bar,
means for depositing a sheet thereon with its
leading edge in a position short of said groove,
and means operative while the sheet lies upen the
table ‘and effective upon it in ‘order at several
localized areas for advancing that portion of the

. Sheet which may lag behind because the sheet is

series ‘of ‘rapidly repeated contact impulses to -

‘thereby advance it alorg $aid table ‘toward said

askew on the table.

21. Sheet handling mechanism, comprising a
rod, means for causing said rod to move in par-
allelism through a series of positions along an
endless orbit extended ‘generally horizontally,

. sheet grippers upon said rod, a sheet receiving

table lying below a portion of the orbit of said
rod; means for cpening said grippers to release a
sheet-carried by them when it reaches a pradeter-
mined position above said table, and means trav-
eling with the rod as it moves across said table for
applying to the sheet, after. its-telease; a series
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of impulses tending to advance it along:said fakle:

22. Sheet ‘handling ‘mechanism, ecomprising a
rod, means for causing saidrod to move in paral-
lelism in a clockwise direction and in a counter-
clockwise direction through a series of positions
along an endless orbit extended generally hori-
zontally, sheet grippers upon said rod, means for
changing the direction of movement of said rod
and hence of said sheet grippers, a sheet receiv-
ing table lying below a portion of the orbit of said
rod, means effective in either direction of moyve-
ment of said rod along ifs orbit for opening said
grippers to release a sheet carried by them when
it reaches a predetermined position above said
table, and imeans traveling with the rod. as it
moves across.said table for applying to the sheet,
after its release, @ series of impulses tending to
advance it along said table. -

23. Sheet handling mechanism, comprising a
rod, means for eausing said rod to move in par-
allelism- thrgugh a series of positions along an
endless “orbit -extended generally horizontally,
sheet grippers upon said rod, a sheet receiving
table lying bhelow a portion of the orbit of said
rod, means for opening said grippers to release a
shegt carried by them when it reaches a prede-
termined position above said table, said table in-
cluding a seb of spaced rollers upon the surfaces
of which a sheet upon said table rests, a second
set ¢f spaced roliers traveling with the rod above
a sheet upon said table, and means for rotating
said two sets of rollers in the sheet advancing
direction to thereby advance a sheet alter its re-
lease from said grippsrs.

24, Sheet handling mechanism, comprising a

rod, means for eausing said rod to move in par-
allelism through a series of positions along an
endiess orbit extended - generally horizontally,
sheet grippers upon said rod, a sheet receiving
tabie lving below a portion of the orbit of said
rod, means for opening said grippers to release
a shiest carried by them when it reaches a prede-
“termined position above said table, said table
ineluding a set of spaced rollers upon the surfaces
of which a sheet upon said table rests, a second set
of spaced rollers traveling with the rod abeve a
sheet tipon said table, and means for rotating said

two sets-of rollers in the sheet advancing direc-.

tion, to thereby advance a sheet after ifs release
{rom said grippers, the spacing of the two sets of
roilers being different, whereby grip of the sheet
“petween opposed 1011ers of ‘the two sets oceurs
serially at intervals spaced. lengthwise of the
sheet.

28, Sheet handling mechanism, comprising
two parallel rotatable shafts, operating means
therefor, a pair of spaced sprockets on sachr shaft,
two endless chains connecting said shafts, each

thareof traveling over two sprockets, one of each
-pair thereof, a rod cross connecting the two chains

and provided with sheet holding and carrying
grippers, a sheet receiving table lying opposite a
portion of the path of trave!l of said chains around
the sprockeis of one pair, means for eausing the

grippers to release the sheet fov the reception of
the sheet by the table, and means operated by said
lagt named sprockets for applying to the sheet,
after its release, a ser ies of impulses distributed
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over. ils area and each tending to- advance it .

‘along said table. ]
26. Sheet - handling mechanism, comprising
two -parallel rotatable shafts, operating means

therefor, a pair of spaced sprockets on each shaft, -

two endless chains connectlng said shafts, cach
thereof oravelmg oyer two sprockets, one of each

(.

40

pair thereof, a rod eross-connecting the two
chains and provided with sheet holding and car-
rying grippers, a sheet receiving table iying oppe-
site a portion of the path of travel of said chains
around the sprockets of one pair, means for caus-
ing the grippers to release the sheet for the recep-
tion of the sheet by the table, a cross rod .cross
connecting and mounted in said last named
sprockets, and rollers carried by said rod and ar-
raneged to engage and advance a sheet lying on
said table after release of such sheet.

27. Sheet handling mechanism, comprising
two parallel rotatable shafts, operating means
therefor, a pair of spaced sprockets on each shaft,
two ‘endless chains eonnecting said shafts, each
thereof traveling over two sprockets, one of each
pair -thereof, & rod cross connecting the two
chains and provided with sheet holding and car-
rying grivpers, a sheet receiving takle lying op-
posite a portion of the path of travel of said
chains around the sproekets of one pzir, means
fer causing the grippers to release the sheet for
the. reception of the sheet by the table, said
table inciuding spaced members ‘which support
the sheet only at intervals, and a series of rollers
mounted upon and spaced along and traveling
with said last named sprockets and adapted, after
velease of the sheet, to engage the sheet above
some of said spaced supporting members for.ad-
vancing it upon said table.

28. Sheet  handling - mechanism, - comprising
two paraliel rotatable shafts, operating means
therefor, a pair of spaced sprockets on each shait,
two endless chains connecting said shafts, each-
therecf traveling over two sprockets, one of each
pair thereof, a rod cross connecting the two chains
and provided with sheet holding and carrying
grippers, a sheet receiving table lying opposite a
portion of the path of travel of said chains around
the sprockets of one pair, means for causing the
grippers to release the sheet for the reception of
the sheet by the table, said table including spaced
members which support the sheet only at inter-
vals, and a series. of rollers mounted upon and
spaced along and traveling with said last named
sprockets and adapted, after release of the sheet,
to engage the sheet above some of said spaced
supporting members for advancing it upon said
table, the spacing of said rollers being different
from the spacing of said supporting members,
whereby the several rollers are effective upon the
sheet serially in definite order.

29. Sheet printing mechanism of:the charac~
ter described, comprising cooperating rotatable

“blanket and impression cylinders, means carried

by the impression roller for gripping the leading
edge of a sheet and advancing it between said
eylinders, a sheet receiving table ahead of said
eylinders and from which the sheet is fed to said
gripping means, means for applying to the ex-
posed surface of a sheet lyihg on said table a
series of rapidly repeated “kiss” impulses to
thereby advance it along said- table toward said
eylinders having a V-groove into which the lead-
ing edge of the sheet is advanced, said gripping
means-being movably mounted upon the cylin-
der and provided with jaws and operating means
therefor arranged upon cylinder rotation to en-

. gage th_e leading edge of the sheet and withdraw

it from the V-groove for unimpeded travel.to
and oetween sajd cylinders, means. rendered ef-.
fective by printing rotation of the impression
cylinder for moving said gripping means length-
wise of the cylinder, and stop means engageable
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fby 4, $ide edge of the sheet for limiting lateral
-sheet travel.

30..Sheet printing mechanism of the charac-
ter described, comprising cooperating . rotatable
blanket and impression eylinders, means earried
by the impression roller for gripping the leading
edge of 3 sheet and advancing it between said
cylinders, means for lifting 4. sheet from the
top of a.pile thereof and for carrying and feed-
ing it to said gripping means, said last named
means-being- selectively adjustable at the will of
the operator to either of two conditions by selec-
tion of which the sheet may be passed between
the cylinders with its original leading edge either
leading or trailing, means rendered effective by
printing rotation of the impression cylinder for
moving said gripping means lengthwise of the
cylinder in either direction, means actuated by
adjustment of said adjustable means for pre-
selecting the direction of motion of said gripping
means, and two stop means, one for each side
edge-of the sheet, for limiting lateral sheet travel.

31. Sheet printing mechanism, comprising co-
operating ‘blanket and impression cylinders, a
V-bar extending lengthwise of said cylinders at
the entrance to the printing space and having a
groove into which the leading edge of each shest
is fed, means carried by and movable with the
impression cylinder for engaging the leading edge
of the sheet in said. groove for withdrawing it
from said groove and advancing it to the print-
ing space, said last named means ineluding pivot-
ed fingers which engage the sheet’ edges, blocks
carried by said fingers against. which the sheet
edge. is registered, abutment, members against
which the sheet is clamped by said fingers, stop
means engageable by a side edge of the sheet for
limiting lateral sheet movement, and means for
moving some of said fingers laterally with refer-
ence to the direction of sheet travel, to thereby
laterally register the sheet against said stop
means.

32. Sheet printing mechanism, comprising co-
operating blanket and. impression cylinders,. a
V-bar extending lengthwise of said cylinders at
the entrance to the printing space and having a
groove into which the leading edgs 'of each sheet
is fed, means for longitudinally feeding a_ sheet
to such position with either of its end edges
leading, means carried by and movable with the
impression cylinder for engaging the leading edge
of the sheet in said groove for withdrawing it
from said groove and advancing it to the print-
ing space, said last named means including pivot-
ed fingers which engage the sheet edge, blocks
carried by said fingers against which the sheet
edge is registered, abutment members against
which the sheet is clamped by said fingers, stop
means engageable by a side €dge of the sheet for
limiting lateral sheet movement and means for
moving some of said fingers laterally, to the right
if one end edge of the sheet is leading or to the
left if the other end edge leads, thereby to later-
ally register the sheet’ against said stop means
but. always with reference to the same side edge
thereof: ‘

-33. Sheet 'printing = mechanism; ' comprising
printing devices, sheet feeding devices, endless
transfer chains movable through parallel orbits
and provided with sheet holding grippers having
movable jaws adapted: to transfer a sheet from
the feeding devices to the printing devices, means
for causing orbital travel of said transfer chains
in.either direction, and an endless: control chain
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movable in an orbit adjacent the orbit of one
of said transfer chains and provided with cams
effective upon the grippers to open and close the
jaws thereof at various positions dependent upon
the length of sheet. .

34, Sheet printing mechanism, comprising
printing  devices, sheet feeding devices, endless
transfer chains movable through parallel orbits
and provided with sheet holding grippers having
movable jaws adapted to transfer a sheet from
the feeding devices to the printing devices, means
for causing orbital travel of said transfer chains
in either direction, and an endless control chain
movable in an orbit adjacent the orbit of one
of said transfer chains and provided with cams
effective upon the grippers to open ‘and close the
jaws thereof at various positions dependent upon
the direction of travel of the transfer chains.

35. Sheet printing mechanism, comprising
brinting devices, sheet feeding devices, endless
transfer chains movable through parallel orbits
and provided with sheet holding grippers having
movable jaws adapted to transfer a sheet from
the feeding devices to the printing devices, means
for causing orbital travel of said transfer chains
in either direction, and an endless control c¢hain
movable in an orbit adjacent the orbit of one of
said transfer chains and provided with cams ef-
fective upon the grippers to open and close the
jaws thereof at various positions dependent upon
both the length of sheet and the direction of
travel of the transfer chains.

36. Sheet printing mechanism, comprising co-
operating plate, blanket and impression cylin-
ders, a: rotatable shaft on which the impression
cylinder is journaled, means for rotating said
shaf, an operating connection from said shaft
to the plate and blanket cylinder for driving
them, a releasable driving connection between
said shaft and the impression cylinder, and sheet
feeding, transferring and delivery means coop-
eratively: related to the printing space between
said blanket and impression cylinders and driven
by said impression cylinder independently of the
plate and blanket cylinders.

37. Sheet printing mechanism, comprising
sheet feeding devices, a plate cylinder, a blanket
eylinder, and an impression cylinder, means for
rotating said cylinders, devices for transferring
sheets from said feeding devices to the printing
space between the blanket and impression cylin-

.ders, said transfer devices being- adjustable to

deliver the sheets to said space with either sheet
face uppermost for either direct Or reverse print-
ing, means for adjusting said transfer devices,

-and two separate and independent stop means,

one for stopping the sheet feeding devices and
the sheet transfer devices and the impression
cylinder, so that these parts are maintained at
all times in proper timed relation, and the other
for stopping the rotation of the plate and blanket
cylinders, the ability of the plate and blanket cyl~
inders to continue their rotation when the sheet
feeding device, the sheet transfer devices and the
impression ‘eylinder - are stopped enabling the
plate and blanket cylinders to be maintained
during such times in Droper operative condition.

38. Sheet - printing mechanism, comprising
sheet feeding devices, a plate cylinder, a blanket
cylinder, and an impression cylinder, means for
rotating said cylinders, devices for transferring
sheets from said feeding devices to the printing

Space between the blanket and impression cylin-
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ders, said transfer devices being adjustable to
deliver the sheets to said space with either sheet
face uppermost for either direct or reverse print-
ing, means for adjusting said transfer devices,
and two separate and independent stop means,
one for stopping the sheet feeding devices and
the sheet transfer devices and the impression
cylinder, so that these paris are maintained at
a1l times in proper timed relation, and the other
for stopping the rotation of the plate and blanket
cylinders, the ability of the plate and blanket
eylinders to continue their rotation when the

- sheet feeding device, the sheet transfer devices
and the impression cylinder are stopped enabling
the plate and blanket cylinders to be maintained
during such times in proper operative condition,
the means for stopping the plate and blanket eyl-
inders including a manually operatable device for
rotating such cylinders and for adjusting the
transfer devices to pre-select the desired sheet
face to be uppermost.

30, Sheet printing mechanism, comprising
sheet feeding devices, a plate cylinder, a blanket
cylinder, and an impression cylinder, means for
rotating said c¢ylinders, devices for fransferring
sheets from said feeding devices to the printing
space between ithe blanket and impression ¢yl-
inders, said transfer devices keing adjustable to
deliver the sheets to said space with either sheet
face uppermost for either direct or réverse print-
ing, means for adjusting said transfer devices,
and two separate-and independent stop means,
one for stopping the sheet feeding devices and
the sheet transfer devices and the impression
cylinder, so that these parts are maintained . at
all times in proper timed relation, and the other
for stopping the rotation of the plate and blanket
cylinders, the ability of the plate and blanket
cylinders to continue their rotation when the
sheet feeding device, the sheet transfer devices
and the impression cylinder are stopped enabling
the plate and bhlanket cylinders to be main-
tained during such times in proper operative
condition; the stop means for the plate and
blanket cylinders including a manually operat-
able device for rotating such eylinders and: for
adjusting the transfer devices to pre-select the
desired sheet Tace to be uppermost, and the other

or first mentioned stop means including means -

for always bringing the impression cylinder to
rest in the same position rotatively with refer-
ence to the transfer devices.

40. Sheet printing mechanism, comprising
sheet feeding devices, a plate cylinder, a blanket
cylinder, and an impression ¢ylinder, means for
rotating said cylinders, devices for transferring
sheets from ‘said feeding devices to the printing
space between the blanket and impression cyl-
inders, said transfer devices being adjustable
to deliver the sheets to said space with either
sheet face uppermost for either direct or reverse
printing, means for adjusting said transfer de-
vices, and two separate and independent stop
means, one for stopping the sheet feeding devices
and the shest transfer devices and the impres-
sion. eylinder, so that these paris are maintained
at all times in proper timed relation, and the
other for stopping the rotation of the plate and
blanket eylinders, the ability of the plate and
~ blanket cylinders to continue their rotation when

-the sheeb feeding device, the sheet transfer de-
vices and the impression cylinder are stopped
enabling the plate and blanket cylinders to be
maintained during such times in proper oper=
ative condition, the stop means for the plate and
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blanket cylmders including 4 manually operat'
able device for rotating such cylinders and for
adjusting the transfer devices to pre-select the
desired sheet face to be uppermost, and the other
or first mentioned stop means including meéans
for always bringihg the impression cylinder to
rest in the same. position rotatively with refer-
ence to the traunsfer devices, and means for tem-
porarily locking the impression cylinder in stich
position during the adjusting operation.

41, Sheet printing mechanism of the char~
acter described, comprising cooperating rotatable
blanket and impression eylinders, supporting
a stack of sheets, means providing
two sheet paths between said supporting means
and said cooperating eylinders, means for trans-
ferring o sheet through cne or the other of said
sheet paths from sazid supporting means to said
cooperating cylinders, and means associated with
one of said sheet paths for 1eversmg the sheet
face for face.

42. Sheet printing mechanism of the char=-
acter described, comprising cooperating rotatable
blanket and impression -cylinders, supporting
means for a stack df sheets, means providing two
sheet paths between said supporting means and
said cooperating cylinders, means for transfer-
ring a sheet through one or the other of said sheet
paths from said supporting means to said.céop-
erating cylinders, and means &ssociated with cne
of said sheet paths and effective at the will of
the operator for reversing the sheet face for face.

43. Sheet printing mechanism. of the charac-
ter described, comprising cooperating rotatable
blanket and impression cylinders, supborting
means for g stack of sheets, heans providing two
sheet paths between said supporting means and
said cooperating  cylinders, means for  trans-
ferring a sheet through one or the other of said
sheet paths from said supporting means to said

‘cooperating eylinders and including mesns car=

ried by the impression cylinder for gripping the
leading edge of the sheet, and means associated
with oneé of said sheet paths for reversing the
sheet face for face.

44, Sheet, printing mechanism, comprising
printing devices, supporting means for 4 stack of
sheets, Imeans providing iwo sheel. paths be-
tween said supporting means and said printing
devices, g, lateral register-device adapted to con-
tact the side edges of said sheet and maovable in
one direction as the sheet travels through one.of
said sheet paths and movable in the other di-
rection as the sheet travels. through the other
of said sheet paths, and conirol means effective
to establish- travel of the sheet through onée of
said sheet paths and. simultaneousiy therewith,
to render operative the-laferal register device in
the direction assaciated with.such. sheet path.

45. Sheet printing mechanism, comprising
printing devices, supporting means for a stack of
sheets, means providing two sheet paths be-

_tween said supporting means and said printing

devices, said sheet paths differing in that op-
posite faces of a sheet are uppermost when. in
the two paths, a lateral register device adapted
to contact the side edges of said sheet and mov-
able in one direction as the sheet travels through
one of said sheet paths and movable in the other
direction as the sheet travels through the other
of said_ sheet paths, and, control -means effec~
tive to establish travel of the sheet through one
of said sheet paths and simultaneously there=
with, to render operative the lateral register de-
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vice in the direction associated with such sheet
path.
HAROLD K. BAUMGARDNER.
JOSEPH D. KREIS.
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