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This invention relates to a new and improved printing
machine, and more particularly to an offset. printing
machine in which virtually all operations of the machine
may be controlled automatically by sequential control
apparatus incorporated in the machine, without requiring
attention from the operator.

It is frequently desired to apply offset printing machines
to applications which require frequent changes of the
material being printed and relatively short printing runs,
such applications are sometimes referred to as “systems”
printing applications. In applications of this kind, the
paper upon which data is printed is usually relatively
well standardized, permitting substantial standardization
of the sequential operations of the printing machine in
carrying out a printing operation. However, it may fre-
quently be desirable to use the same printing machine as
is used for system work in connection with other printing
tasks, such as promotional printing or other applications
using planographic masters or print-receiving sheets which
are substantially different from those used in the systems
work. It may thus be desirable to provide for complete
manual control of the printing machine, and its sequence
of operations, to permit such dual usage. It may also be
desirable to provide for automatic sequential control of
the printing machine in response to a counter which is
effective to count the number of sheets fed through the
machine, or, alternatively, in response to the feeding of all
the paper from a particular storage location.

It is a primary object of the invention, therefore, to
provide a new and improved control system for operating
an offset printing machine in automatic sequence.

More specifically, it is an object of the invention to
provide an automatic sequence control system for an
offset duplicating or printing machine which is effective
to control all operations of the printing machine, follow-
ing etching of the planographic master used in the
machine, in predetermined sequence and without requir-
ing any further attention from the operator.

It is another object of the invention to control all of
the sequential operations of an offset printing or duplicat-
ing machine, following the etching of planographic mas-
ters used therein, by controlling the rotational position
of a single main control shaft.

A related object of the invention is to provide an auto-
matic electrical system for rotating the aforementioned
main control shaft through a number of different operat-
ing positions and also to provide an alternate control for
the main control shaft in a form of a single operating
handle which may be actuated manually by the machine
operator.

A particular object of the invention is to control and
actuate a blanket cleaner, incorporated in an offset dupli-
cating or printing machine, in response to electrical sig-
nals, to automatically clean and subsequently dry the
blanket cylinder of the printing machine.

A further and related object of the invention is to pro-
vide for adjustment of the iiming of the cleaning and
drying operations carried out by the electrically operated
blanket cleaner, and to render the adjustments substantial-
ly independent of each other.

Another object of the invention is to combine, in a
single operating handle, the actuation of the plate-etch
applicator of an offset duplicating or printing machine,
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the starting of the machine, and the initiation of automatic
sequential control of further operations of the machine.

An additional object of the invention is to provide, in
an automatic sequence control system for an offset print-
ing or duplicating machine, a means for automatically
controlling imaging of the blanket in the printing machine
for a predetermined adjustable number of revolutions be-
fore printing is actually initiated.

A further and related object of the invention is to
separate the master and blanket cylinders of an offset
printing machine, automatically, before the printing
operation is completed, and to provide for adjustment of
the number of sheets printed after blanket imaging is
interrupted. :

Another object of the invention is to control automatic
sequential operation of an offset duplicating or printing
machine in response to the presence or absence of print-
receiving sheets in a storage location other than the main
supply of such sheets, and specifically to control interrup-
tion of printing operations in response to the emptying of
such sheets from the auxiliary supply. More particu-
larly, it is an object of the invention to afford a control
arrangement of this kind in conjunction with and as an
alternative to interruption of machine operations in re-
sponse to the counting of a predetermined number of
sheets fed through the printing machine.

It is a general object of the invention to provide for
adjustment of the timing of all critical operational stages
in an automatic sequence control system for an offset
duplicating or printing machine.

Other and further objects of the present invention will
be apparent from the following description and claims
and are illustrated in the accompanying drawings which,
by way of illustration, show a preferred embodiment of
the present invention and the principles thereof and what
is now considered to be the best mode contemplated for
applying these principles. Other embodiments of the
invention embodying the same or equivalent principles
may be used and structural changes may be made as de-
sired by those skilled in the art without departing from
the present invention.

In the drawings: ‘

FIG. 1 is a perspective view of an automatic printing
machine constructed in accordance with a preferred em-
bodiment of the invention;

FIG. 2 is a perspective view of the printing station of
the printing machine of FIG. 1 with the covers removed;

FIG. 3 is a perspective view of the machine, with the
covers removed as in FIG. 2, taken from another view
point; ‘

FIG. 4 is a sectional view, partly schematic, showing a
part of the paper feed mechanism of the printing machine;

FIG. 5 is a perspective view of a feeder control device
utilized in the printing machine of the invention;

FIG. 6 is an enlarged detail view, partially cut away
of a part of the paper feed apparatus;

FIG. 7 is a plan view of the device of FIG. 6;

FIG. 8 is an elevation view, partly in cross section,
taken approximately along line 8—8 in FIG. 6;

FIG. 9 is a perspective view of a part of the automatic
control mechanism of the invention located on the oppo-
site side of the machine from that shown in FIG, 2;

FIG. 10 is an elevation view of a part of the plate etch
application mechanism of the printing machine of the in-
vention;

FIG. 11 is an elevation view, partly in cross section,
showing one end of the apparatus of FIG. 10;

FIG. 12 is an elevation of the opposite end of the plate
etching apparatus of FIG. 10; ' ‘

FIG. 13 is a detail view of a part of the control appa-
ratus shown in FIG. 2; )
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FIG. 13A is an enlarged sectional detail view of a link-
age connected to the control apparatus of FIG. 13;

FIG. 14 is a plan view of the control mechanism of
FIG. 13, with certain additional apparatus included;

FIG. 15 is a sectional elevation view of the blanket
cleaner mechanism of the printing machine;

FIG. 16 is a detail view, partly in cross section, of a
switching device included in the printing machine;

FIG. 17 is a further detail sectional view of the switch
device of FIG. 16, taken approximately along line 17—17
therein;

FIG, 18 is an enlarged elevation view of a major part
of the automatic control apparatus of the printing ma-
chine, including most of the apparatus illustrated in FIG.

’

FIG. 18A is a detajled view of a part of FIG, 18;

FIG. 19 is a plan view of the apparatus of FIG. 18;

FIG. 20 is a detail schematic diagram of the electrical
control circuit for the printing machine;

FIG. 21 is a detail drawing, on an enlarged scale, of
additional switching apparatus used in the printing ma-
chine; ’

FIG. 22 is a timing chart utilized to explain the se-
quence of automatic operations in the printing machine;
and i .

FIG. 23 is a detail schematic of an adjustable relay used
in the control circuit of the machine.

General Description

A general understanding of the construction and oper-
ation of the printing machine of the invention may best be
obtained by reference to FIG. 1, in which a printing ma-
chine 30 constructed in accordance with a preferred em-
bodiment of the invention is illustrated in perspective. As
shown therein, the printing machine 30 is an offset print-
ing machine or duplicating machine which in many re-
spects is conventional in construction. Thus; the print-
ing machine 30 comprises a printing head 31 which in-
cludes the usual master cylinder 32 upon which a conven-
tional lithographic or other planographic master may be
mounted. ' The printing head 31 further includes a blanket
cylinder and an impression cylinder, not visible in FIG.
1, which may be of conventjonal construction. An ink-
ing mechanism generally indicated by the reference nu-
meral 33 is incorporated in the printing head 31 and is
utilized to apply ink to a lithographic master mounted
upon the master cylinder 32. In the course of a print-
ing operation, ink is applied to the master, transferred to
the blanket cylinder, and printed upon a sheet of paper or
the like which is passed between the blanket and im-
pression cylinders of the printing head 31.

The paper feed mechanism 34 of the printing machine
30 is located at the right-hand side of the machine, as seen
in FIG. 1. Preferably, the paper feed mechanism is of
the vacuum type and is utilized to feed individual sheets
of paper or the like from a stack or supply included in
the paper feed mechanism. The paper feed may be sub-
stantially similar to that shown in Patent No. 2,293,046
to Curtis and may include an apparatus for elevating the
stack of paper, as sheets are fed therefrom, of the kind
described in Patent No. 2,358,560 to Curtis. The sheet
feeder 34 is illustrated in detail in FIGS. 4-8 and is de-
scribed hereinafter in connection with those figures. The
sheet feeder 34 is connected to the printing head 31 by a
conveyor table 35 which may be of conventional construc-
tion and which may include suitable jogging or other
aligning devices for assuring accurate alignment of the
sheets of paper as they enter the printing head 31.

In addition to the main operating cylinders, such as
the master cylinder 32 and the inking apparatus 33, the
printing head 31 includes certain additional operating
devices which are automatically controlled in operation
of the printing machine and which are directly employed
in the printing process. The head 31 also includes a
manually controfled plate-etch applicator- 36 which is
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utilized to apply an etching solution to the planographic
master on the master cylinder 32 during the initial stages
of a printing run. Operation of the plate-etch applica-
tor 36 is controlled by an operating handle 37 which is
also provided with a control switch 38. The construction
and operation of the plate-etch applicator 36, with its
control handle 37 and switch 38, are described in sub-
stantial detail hereinafter in connection with FIGS. 10-12
in particular. The applicator mechanism itself, however,
is in many respects substantially similar to that described
and claimed in Patent No. 2,798,426 to E. J. Janke and
D. B. Brewster, to which reference may be made for
details of the plate-etch operation.

As in most printing machines using planographic mas-
ters, it is necessary to apply a repellent.solution to the
master cylinder during the course of normal operation.
For this purpose, the printing head 31 is provided with a
repellent applicator 39. In general, the repellent appli-
cator 39 is substantially conventional in construction ex-
cept for the mechanism employed to actuate and de-acti-
vate'the applicator in the course of the automatic sequence
of operations carried out by the printing machine 39.
The repellent applicator 39 is described hereinafter in
substantial detail, particularly in connection with FIGS.
9, 13 and 14. For the present general discussion, it is
sufficient to assume that the device 39 affords a means for
applying a repellent solution to the master cylinder 32,
in a course of a printing operation, and for interrupting
the supply of repellent solution during an automatically
controlled sequence of operations.

The printing machine 30 further includes an automati-
cally controlled blanket cleaner 41 which is mounted upon
the frame of the printing head 31 in position to engage
the blanket cylinder of the printing machine 3¢; in FIG. 1,
the blanket cleaner device 41 obscures the view of the
blanket cylinder. In many respects, the blanket cleaner
41 is substantially similar to the blanket cleaner described
and claimed in Patent No. Re. 24,739 to L. F. Mitchell
and E. J. Janke, and reference may be made to that patent
for details of operation of a blanket cleaner device of this
kind. In addition, the blanket cleaner is described in
some detail hereinafter, particularly in connection with
FIG. 15. The blanket cleaner is utilized to remove ink
from the blanket, between individual printing operations,
to permit a change in the data being printed without re-
quiring removal of the blanket cylinder or the blanket
from the printing head 31.

Primary control of the printing machine 30 is effected
by means of a series of switches and other control devices
mounted upon a control panel 42 on the side of the
machine. Additional control is provided by manual con-
rols, such as the plate etch control handle 37 and others,
In particular, a main
control handle 43 may be utilized to control a major
portion of the machine operation whenever the auto-
matic electrical control system of the invention is not
employed. When the machine is set for automatic con-
trol, a counter 44 is utilized to determine the length of a
given printing run.

When conditioned for automatic operation, the print-
ing machine 38§ carries out a predetermined sequence of
operatons based upon a very limited number of control
steps performed by the machine operator. Presuming
that there is an adequate supply of paper in the storage
stack of the feeder 34, the operator seis the counter 44
to print a predetermined number of sheets fed into the
machine from the feeder. Thereafter, the machine oper-
ator starts the printing machine 3§ in operation by actu-
ating the switch 38 in the handle of the plate etch ap-
plicator. At the same time, the operator pivots the plate
etch unit control handle 37 from its normal or “off”
position, shown in FIG. 1, in a clockwise direction, to
initiate operation of the plate etch applicator 36. Plate
etching is a manually controlled operaticn in the machine
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30, and the number of machine cycles required to apply
an etching sclution to the planographic master on the
master cylinder 32 is left to discretion of the machine
operator.

After the plate etching operation, the operator re-
leases the handle 37, which returns to its initial position
as shown in FIG. 1. When the handle 37 reaches its
“home” position, it actuates a control switch, described
hereinafter in connection with FIGS. 16 and 17, which
is effective to initiate automatic sequential operation of
the printing machine 39, the sequence of automatic opera-
tions being illustrated in the timing chart, FIG. 22. The
automatic control system of the printing machine first
operates to initiate application of repellent solution to
the planographic master mounted upon the master cylin-
der 32. That is, the repellent solution applicator 39, which
previously has not been effective to apply repellent to
the master, is conditioned for normal operation in the
initial stage of automatic operation and is effective to apply
a repellent solution to the planographic master.

The next automatically controlled operation is the ink-
ing of the master on the master cylinder 32. In the
preferred arrangement described hereinafter, the two final
or form rolls of the ink train comprising the inking sys-
tem 33 are brought into contact with the master on the
cylinder 32 after the repellent solution applicator 39 has
been in operation for one machine cycle. However, it
should be understood that this sequence of operation may
be varied to some extent, and that two or more cycles
may elapse, after the repellent applicator 39 has been
actuated and before inking of the master is initiated.

As indicated in the timing chart of FIG. 22, the blanket
cleaner 41 is preferably started in operation approxi-
mately one machine cycle after inking of the master on
the cylinder 32 has been initiated. The blanket cleaner
applies a cleaning solution to the blanket on the blanket
cylinder for a substantial interval, which may be of the
order of ten machine cycles, in order to remove from the
blanket any ink which may remain thereon as a result of
previous printing operations. This time interval, how-
ever, can be adjusted by means of a potentiometer as
shown in FIG. 20 and described hereinafter. After the
ink from previous printing operations has been cleaned
from the blanket, it is necessary to dry the blanket, since
any substantial amount of cleaning solution remaining on
the blanket would interfere with subsequent printing op-
erations. Usually, the drying operation can be accom-
plished in an interval of about 5 or 6 machine cycles.

Once the blanket cleamng and drying operations have
been completed, imaging of the blanket can be initiated.
Like the other steps in operation of the machine 30, this
is accomplished automatically by the control system de-
scribed in detail hereinafter. As indicated in the timing
chart of FIG. 22, five or six machine cycles are usually
employed to build up an adequate ink image on the
blanket, although this operation can also be adjusted to
suit the requirement of the printing machine. When
imaging of the blanket is completed; the printing ma-
chine 39 is ready for operation and the feeder 34 is
started. Acually, the feeder is started approximately
two cycles before blanket imaging is completed in order
that first sheet cf paper will be fed into the printing head
31 at the time that the blanket imaging operation is
finished. - Thus, the machine starts printing of the sheets
fed from the feeder 34 and printing is continued until
the automatic control system halts operation.

Each of the sheets fed from the feeder 34 actuates a
sensing switch 46 mounted upon the conveyor table 35
(see FIG. 4) as the sheet is fed toward the printing
head 31 of the machine. This switch actuates the counter
44 which, as noted hereinabove, is set to count a pre-
determined number of sheets, by the operator, before
machine operation is initiated. Whenever the counter
apparatus completes the total count for which it has
been set, imaging of the blanket is interrupted, as indi-
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cated in the timing chart. of FIG. 22. Usually,
blanket imaging is interrupted omne or two cycles before
the end of the printing operation and this is done in order
to reduce the amount of ink remaining on the blanket
at the end of the printing operation and thus to assure
that a normal cleaning operation, in the next subsequent
use of a printing machine, will be effective to remove
substantially all of the ink from the blanket. The re-
sidual image on the blanket is sufficient to print the last
two sheets effectively, and there is no substantial de-
terioration in print quality.

When the counter completes its counting operation,
that is, when the desired number of sheets have been
printed, the automatic control system of the printing
machine 39 stops the feeding of sheets from the feeder
34 into the printing head 31. In the next cycle of op-
eration, inking of the master on the cylinder 32 by the
ink mechanism 33 is interrupted. In the next machine
cycle, the repellent applicator 36 is effectively disengaged
from the master cylinder 32, thereby interrupting ap-
plication of the repellent solution to the planographic
magster. Thereafter, operation of the printing machine
39 is interrupted entirely, the master cylinder 32 being
brought to rest in a “home” position wherein the master
mounted on the cylinder may be conveniently changed
by the operator. A potentiometer 45 mounted on the
conirol panel 42 is utilized to afford a fine adjustment
of the “home” position of the master cylinder to make
sure that removal and replacement of the master can be
accomplished in a minimum time.

From the foregoing description of the general con-
struction and operation of the machine 30, it is apparent
that substantially all of the machine operations are car-
ried out, in a predetermined sequence, automatically and
without requiring attention from the machine operator.
For this reason, two printing machines such as the ma-
chine 30 can be easily and effectively controlled by one
machine operator. Thus, one of the machines can be
started in operation, as described hereinabove. While
the machine is carrying out the described automatic se-
quence of operations, the operator is able to start another
machine in operation in the same manner. When the
first machine has completed its printing run, the operator
is able to remove the master from the master cylinder,
install a new master, and start a second printing run, the
second machine continuing to operate without requiring
attention. By the same token, a new run of the second
machine can be started while the first machine continues
in automatic operation. Furthermore, because the vari-
ous operations of the machine 3@ are accurately and auto-
matically timed, relative to each other, high quality can
be maintained in the printing operation despite the fact
that the data being printed are frequently changed and
only short runs of the machine are employed.

As described hereinafter, the feeder 34 may include
both a main stack and an auxiliary supply of sheets to be
printed, the auxiliary stack being located in a separate
receptacle usually referred to as a systems feeder chute.
Usually, it is desirable to print all of the sheets from the
systems chute before the counting operation of the counter
44 is initiated. K That is, the counter is preferably ar-
ranged to count only sheets fed from the main stack in
the feeder 34. This is accomplished, in the printing ma-
chine 30, by a sensing switch mounted on the systems
feeder chute, as described in detail hereinafter, which
prevents the initiation of a counting operation by the
counter 44 until such time as the systems chute is empty.

Sheet Feeder and Control Mechanism

The sheet feeder 34 is illustrated in detail in FIGS
4-8, along with a part of the conveyor table 35. The
conveyor table may be substantially conventional, but
the sheet feeder mechanism 34 is somewhat modified in
its construction and operation, and follows the construc-
tion described and -claimed in the co-pending application
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of E. J. Janke, Serial No. 827,585, filed July 16, 1959.
As noted hereinabove, the basic sheet feeding mechanism
is in many ways substantially similar to that shown in
the aforementioned Curtis Patents Nos. 2,293,046 and
2,358,560. As shown in FIG. 4, the sheet feeder 34 com-
prises a table 51 which is supported for movement in a
vertical direction by a suitable mechanism, such as that
described in Patent No. 2,358,560 to Curtis, being guided
by means of one or more rollers 52 which engage ver-
tically extending channels 53, the channels 53 compris-
ing a part of the frame of the printing machine 3¢. The
table 81 supports the main stack 47 of sheets to be fed
into the printing head of the machine.

The top sheet in the stack 47 is separated from the rest
of the stack and is fed to a pair of feed members or
rolls 61 and 62 by means of a suction foot 63. The
suction foot 63 comprises a hollow casting, the lower
end 64 of which is open. The upper end of the suction
foot is connected by a flexible conduit 65 to a vacuum
system (mot shown). The suction foot is adjustably
secured to a shaft 66 to permit transverse adjustment
of the suction foot with respect to the stack 47. The
shaft 66 is journalled at its ends in a pair of arms 69
which are secured to a cross shaft 68 rotatably mounted
in the side plates 57 of the printing unit 30. The shaft
68 is connected to an operating linkage which is utilized
to rotate the shaft 68 and to effect a predetermined move-
ment of the suction foot 63 during operation of the print-
ing machine.

Operation of the sheet feeder 34, as thus far described,
is substantially the same as shown in the aforementioned
Patent No. 2,293,046 to Curtis. During each sheet-
feeding cycle of operation, the shaft 68 is rotated to im-
part an up-and-down movement to the shaft 66. This
movement of the shaft 66 first raises the suction foot 63
and then moves the suction foot toward the bight of the
feed rolls 61 and 62. The top sheet of the stack 47 is
held to the base of the suction foot by means of a va-
cuum maintained through the flexible connection 65 to
the suction foot.
the rolls 61 and 62, the suction is automatically released,
releasing the sheet of paper and permitting the rolls to
move the sheet in the direction indicated by the arrow
48 across the conveyor table 35. In completing the
cycle, the suction foot 63 moves rearwardly and down-
wardly toward the top of the stack 47, thus condition-
ing the sheet feeder for the next feeding cycle.

The paper table 51 is periodically raised by a power
operated mechanism controlled by the height of the stack
47, this mechanism being substantially conventional in
character. The stack advancing mechanism comprises
a bail 70 which extends across the top of the stack and
is pivotally mounted on the side plates 57 of the machine.
The bail 76 is pivotally movable about a pivot 81 and
is connected to an operating linkage comprising a bar
76, the connection being generally indicated by the refer-
ence numeral 78. During each cycle of operation of
the sheet feeding mechanism 34, the bail 70 is moved
upwardly out of contact with the top of the stack of sheets
47. After a sheet has been fed from the stack, the
bail is again moved downwardly until it engages the
top of the stack. Whenever the top of the stack 47
falls below a predetermined level, the bail 70 actuates
a mechanism which is effective to raise the entire stack
through a predetermined distance to permit the feeding
of further sheets therefrom. A complete system of this
kind is described in detail in the aforementioned Patent
No. 2,358,560 to Curtis.

A guide frame is mounted in the upper part of the sheet
feeder mechanism 34 and comprises a pair of bars 83
which are adjustably mounted on the frame plate 57.
At their forward ends, as best shown in FIGS. 6 and 7,
the two bars 83 are interconnected by a cross bar 84,
and the rear ends of the bars 83 may be similarly inter-
connected by a second cross bar 85. The cross bar 85
is employed to support a pair of adjustable guides 86
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(see FIG. 4) which project downwardly and engage the
sides of the stack of paper or other sheets 47 to control
the position of the sheets at the top of the stack.

The sheet feeder mechanism 34 further includes a sys-
tems chute 42, which is mounted upon the frame com-
prising the support bars 83 and the traverse bar 84. The
systems chute comprises a pair of substantially L-shaped
frame members 88 and 8§% which together form a chute
or receptacle for supporting a second stack of sheets 91 in
position to be fed into the printing unit 30. As shown in
FIG. 7, the two frame members 88 and 89 are adjustably
secured to each other in a manner which permits narrow-
ing or widening of the systems feed chute. At its forward
end, the side portion 92 of the frame member 89 is pro-
vided with a slot for engaging the traverse support bar
84, and a similar slot is formed in the side member 93
of the frame member 88. A pair of adjustable guides 94
and 95 are mounted on the rear portions of the two frame
members 88 and 89 and comprise a means for locating the
rear end of the stack 21.- The guide members 94 and 95
may be adjusted forwardly or rearwardly to accommo-
date relatively small or relatively large sheets in the stack.
The rear portion of the systems feeder chute 49 is sup-
ported by a transverse support member 57, the end por-
tions of which are seated upon the bars 83 and the center
portion of which provides a support for the rear part of
each of the frame members 88 and 89 of the systems
chute.

In the forward end of the systems chute 49 there are
provided a pair of support brackets 161 and 102 which
are affixed to the side walls 82 and 93 of the systems
chute. A traverse support member 124 is adjustably
mounted in the brackets 161 and 162. Upon the support
member 184 there is mounted a bracket assembly 105
which serves as a support for a sensing switch 103. As
illustrated in FIG. 6, the switch 163 includes a depend-
ing arm 167 which normally projects downwardly through
a slot in the forward end of a plate 168 affixed to the
frame member 89. With a stack of paper or other
sheets disposed in the systems chute, such as the stack
91, bowever, the switch arm 107 cannot project down-
wardly through the forward slot in the plate 108 but
rather is held up above the plate 168 so long as any paper
remains in the chute. Thus, the switch arm 167 may be
employed to maintain the switch 103 in an open condi-
tion whenever the chute 49 contains any sheets to be
printed and in a closed condition whenever the chute is
empty.

As best illustrated in FIG. 4, the sheets disposed in
the systems chute 49 are located immediately above the
stack 47 and project outwardly of the chute beneath the
suction foot 63. Thus, the suction foot 63 and the asso-
ciated apparatus of the sheet feeder 34 is effective to feed
individual sheets from the stack 91 in the chute 49 as
well as from the stack 47. Moreover, the sheet feeder
feeds the sheets from the stack 91 and empties the systems
chute 49 before any paper is fed from the stack 47,
since the chute 49 is located above the main supply stack.
Thus, a series of special-purpose sheets may be located
in the chute 49 and, in normal operation, are all printed
by the printing machine 39 before any of the sheets in
the stack 47 are printed.

When the printing machine 3¢ is placed in operation,
the sheets in the stack 91 are first fed through the print-
ing head 31, since these sheets are located in the systems
chute 49. When the systems chute 49 is emptied, the
machine continues operation by imprinting sheets from
the main stack 47, As noted hereinabove, the machine
is provided with an automatic counting apparatus, com-
prising the counter 44, so that the machine is automati-
cally shut off upon printing of a preselected number of
sheets from the main stack 47. FIG. 5 illustrates an auto-
matic feeder comtrol mechanism which is incorporated
in the printing machine 30 and which is utilized to con-
trol operation of the feeder 34. As noted hereinabove,
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the feeder control is essentially the same as that described
in the co-pending application of E. J. Janke, Serial No.
827,585, filed July 16, 1959. The feeder control mecha-
nism comprises a cam follower arm 111 which is affixed
to the outboard end of the rocker shaft 68 which controls
movement of the feeder suction foot 63. A roller 112 on
the end of the cam follower arm 111 engages a cam sur-
face 2113 upon a suction foot cperating cam 114, the
cam 114 being pivotally mounted upon the side plate
57 by suitable means, as indicated by the reference nu-
meral 115. A spring 116 is connected to the cam fol-
lower arm 111 and maintains the roller 112 in engagement
with the cam surface 113. The cam 114 is normally
biased toward rotation in a clockwise direction by suit-
able means such as a spring 217.

The cam 114 is connected to a cam drive link 118 by
means of an adjustable connection plate 119. One end
of the plate 112 is pivotally mounted upon the cam 114,
as indicated by the reference numeral 121. The other
end of the plate 119 is provided with an elongated arcuate
slot 122 in which a screw 123 is engaged, the screw 123
being threaded into the cam 114. The plate 119 is con-
nected to the link 118 by means of a pin 124 which
extends from the plate 119 through a slot 125 in the
link 118.

The end of the link 118 opposite the connection to the
cam 114 is connected to a lever 126 that is pivotally
mounted upon a shaft 127. The lever 126 is also con-
nected to a link 128 which is utilized to drive the lever
126 as described hereinafter. The intermediate portion
of the lever 126 is yieldably connected to the operating
arm 76 by suitable means such as a spring 129, one end
of the spring being connected to the arm 76 and the
other end being connected to a pin 131, The pin 131
is mounted upon the lever 126 and extends through an
elongated slot 132 in the arm 76. As described herein-
above, the arm 76 is connected to the operating linkage
of the bail 78 as indicated by the reference numeral 78.

As thus far described, the feeder operating mechanism
shown in FIG. 5 is substantially conventional and corre-
sponds to feeder devices now in commercial use. Ac-
cordingly, only a very brief description of operation of the
feeder control is required herein. During each cycle of
operation of the printing machine, the link 128 pivots
the lever 126 about the shaft 127. As the lever 126
moves in a clockwise direction, the link 118 is driven to
the right, thereby pivoting the cam 114 in a clockwise
direction about the pivot point 115. As the cam 114
moves in a clockwise direction, the cam follower arm
111 is permitted to move in a counterclockwise direction,
this movement being effected by the biasing force sup-
plied by the spring 116. The resulting counterclockwise
rotation of the shaft68 on which the cam follower arm
111 is mounted pivots the support for the suction foot
63, comprising the arm 69 and the shaft 66, in a counter-
clockwise direction, lowering the suction foot into contact
with the topmost sheet in the feeder, either in the main
stack 47 or the auxiliary stack 91 (see FIGS. 4 and 8).
Later in the same cycle of operation, the link 128 pivots
the lever 126 back in a counterclockwise direction, re-
versing the movements described hereinabove and effec-
tively raising the suction foot 63 back to the initial posi-
tion shown in FIG. 5.. During the same cycle of opera-
tion, the arm or bar 76 is first moved to the right as seen
in FIG. 5, pivoting the bail 76 downwardly into contact
with the top of the main stack of paper. At the end of
the cycle, however, the reverse movement of the lever
126 again pulls the arm 76 to the left. As a consequence
the bail 70 is again pivoted out of contact with the paper
in the main stack.

In the mechanism illustrated in FIG. 5, however, pro-
vision is made for an automatic control of the feeder by
means of a solenoid 133. The armature 134 of the sole-
noid 133 is connected to a lever 141 by means of a pivot
block 136. A spring 135 is connected at one end to the
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lever 141 and at the other end to a pin 137 mounted upon
an arm 138 which is held in position on the side plate 57
by means of a retaining plate 139. The latch lever 141
is pivotally mounted upon a stud 142 secured to the side
plate 57. A pawl 143 is pivotally mounted upon the stud
142 and is yieldably connected to the latch lever 141 by
suitable means such as a spring 144. The latch lever 141
is urged toward or away from pawl 143, depending on the
position of the arm 138. The pawl 143 is engageable in
a notch in the lower portion of an extension portion 145 of
the cam 114, - The electrical control circuit of the solenoid
143 is described hereinafter in connection with FIG. 20.

When the printing machine 36 is first placed in opera-
tion, the link 128 is reciprocated as described hereinabove
and tends to drive the cam 114 in a reciprocating pivotal
movement about the pivot point 115. The cam, however,
is prevented from moving by engagement of the pawl 143
with the latch portion 145 of the cam. At the same time,
a block 161 mounted upon the cam plate 114 engages a
stop member 162 on a bail operating arm 76 and prevents
the normal reciprocating movement of the arm 76. Con-
sequently, the bail 70 is held in its normal or up position
and the suction foot 63 is held in its initial or unoperated
position, elevated above the stack or stacks of paper in
the feeder (see FIG. 4). Accordingly, no paper is fed
through the printing machine as long as the solenoid 133
remains unenergized.

To start the feeder the automatic sequence control sys-
tem of the invention operates to complete an energizing
circuit for the solenoid 133, as set forth in detail herein-
after. When this occurs, and the solenoid 133 is ener-
gized, the armature 134 is pulled inwardly of the solenoid
against the bias afforded by the spring 135. The move-
ment of the armature pivots the latch plate 141 in a clock-
wise direction and the pawl 143 is also rotated in a clock-
wise direction by virtue of the connection to the plate
141 afforded by the spring 144. This movement releases
the pawl 143 from engagement with the latch portion 145
of the cam 114, permitting normal operation of the cam
and hence providing for operation of the feeder mecha-
nism-in the usual manner as described hereinabove,

In the course of operation of the machine, and after
a predetermined number of print-receiving sheets have
been printed, the counter 44 is actuated to open the cir-
cuit of the solenoid 133, as described hereinafter in con-
nection with FIG. 20. The bias afforded by the spring
135 pulls the armature 134 outwardly of the solenoid coil,
driving the latch plate 141 back in a counterclockwise
direction to the initial position shown in FIG. 5. If the
cam plate 114 is in its original position, as illustrated in
FIG, 5, the pawl 143 cannot immediately engage in the
notch in the latch portion 145 of the cam. However,
differential movement between the pawl 143 and the plate
or lever 141 is permitted by the yieldable connection be-
tween these two members and, as soon as the cam plate
114 returns to its original position, as shown in FIG. 5,
during completion of its normal cyclic movement, the
pawl 143 engages and latches the notched portion of the
latch extension 145 on the cam. Thus, whenever the
solenoid 133 is de-energized, the mechanism of FIG. §
automatically operates to latch the feeder mechanism 34
in a position in which the suction foot 63 is elevated from
the top of the upper stack and in which the bail 70 is
in its upper position. Accordingly, the suction foot 63
does not interfere with the depositing of additional sheets
in the systems chute 49 (see FIG. 4). By thus latching
up the mechanism with the suction foot 63 and bail 70
in raised position, it is possible for the operator to in-
sert additional sheets in the systems chute in a very short
time, thereby speeding up operation of the printing ma-
chine to a substantial extent.

Plate-Etch Applicator

The plate-etch applicator 36 for the printing machine
30 is illustrated in FIGS, 10-12, as well as in FIG. 1, and
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a switching device which is actuated by the plate-etch ap-
plicator is shown in FIGS. 16 and 17. As illustrated in
FIGS. 10-12, the plate-etch applicator comprises a pair
of frame members or side plates 288 and 201 which are
mounted upon the side frame members 262 and 293, re-
spectively, of the printing head 31 (see FIG. 1). A shaft
204 is mounted upon and extends between the two frame
members 200 and 201, one end of the shaft 264 being ex-
tended beyond the frame member 268 as best seen in
FIG. 10. The handle 37 of the plate-etch applicaior 36
is pivotally mounted upon the frame member 289 upon
a suitable pivot pin or shaft 285 and extends generally
upwardly past the extension portion 286 of the shaft 264.
A crank or operating lever 207 is affixed to the extension
portion 286 of the shaft 204 and is pivotally connected
to the handle 37 as indicated by the reference numeral
268. Thus, pivotal movement of the handle 37 is effec-
tive to impart a rocking or pivoting movement to the
shaft 204.

A pair of spaced arms or brackets 211 and 212 are
mounted upon the shaft 204 and extend upwardly there-
from at an angle from the vertical, as illustrated in FIGS.
11 and 12. A transfer member 213 of hexagonal cross-
sectional configuration is mounted between the upper
ends of the brackets 211 and 212, the mounting arrange-
ment being such that the transfer member is rotatable
about its own axis. A repellent solution fountain 214
is mounted between the frame members 269 and 281 at
position to engage the transfer member 213 when the
transfer member is in its normal or inoperative position
as shown in FIGS. 10-12. The repellent fountain 234
may comprise a metal receptacle or trough and a sponge
member mounted therein for transferring repellent solu-
tion from the trough to the transfer member 213. The
transfer member 213 is normally retained in the inactive
position illustrated in FIGS. 10-12 by means of a torsion
spring 215 which is disposed in encompassing relation
to a part of the shaft 2¢4, one end of the spring 215
being secured to a fixed collar 216 on the shaft and the
other end being secured to the bracket member 212.

A train of gears comprising a drive gear 217, an inter-
mediate or idler gear 218, and a driven gear 219 are lo-
cated at the right-hand end of the plate-etch applicator
36, as seen in FIG. 10, and are utilized to provide a
driving connection between the shaft 204 and the transfer
member 213. The drive gear 217 is secured to the shaft
294 for rotation therewith, the intermediate gear 218 is
suitably mounted upon the bracket 211, and the end or
driven gear 219 is mounted upon the tramsfer member
213 for rotation therewith. At the same end of the plate-
etch applicator 3§, a cam 221 is positioned to engage the
bracket member 211; the cam 221 is affixed to a suitable
shaft 222 journalled in the frame member 201. A handle
223 is mounted on the shaft 222 to rotate the cam 221
between the normal or inactive position and an actuated
position in which it engages the bracket member 211 to
move the transfer member 213 out of contact with the
fountain 214,

As thus far described, the plate-etch applicator 36 is
substantially similar to the applicator described and
claimed in the aforementioned patent to Janke et al.
2,798,246, Furthermore, operation of the applicator
36 is essentiaily the same as the applicator described in
that patent. Thus, when it is desired to apply a plate-
etch solution to the planographic master mounted upon
the master cylinder 32 (see FIG. 12), the handle 37 is
pivoted in a clockwise direction. The pivotal move-
ment of the handle 37 is transmitted to the shaft 204
and hence to the brackets 211 and 212. The driving
connection between the handle 37 and the brackets 211
and 212 is such that the angular travel of the brackets
about the axis of the shaft 204 is substantially larger than
the angular travel of the handle about its pivot member
285. Consequently, movement of the handle 37 through
an angular displacement of the order of 45° swings the
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brackets and the applicator 213 to the position illustrated
in phantom outline in FIG. 12 and identified therein by
reference numerals 211A and 213A with the transfer
member 213 in contact with the surface of the master
cylinder 32. With the plate-etch applicator handle held
in this position, etching solution is transferred from the
transfer member 213 to the planographic master on the
surface of the cylinder 32 to effect etching of the master.
Subsequently, the operator returns the handle 37 to its
original position upon completion of the etching opera-
tion. The gear train 217-239 is effective to rotate the
transfer member 213 by a predetermined amount so that
the same surface of the transfer member engages the
etchiing solution fountain 214 and is used in the next sub-
sequent operation of the plate-etch applicator.

The construction of the plate-etch applicator 36 has
been modified, as compared with the arrangement de-
scribed in the Janke et al. Patent No. 2,798,426, by the
incorporation therein of three different switch devices.
As best shown in FIG. 10, in the sectional portion there-
of, the switch 38 is mounted within a knob 225 at the end
of the handle 37. This switch is a momentary contact
push-button switch of conventional construction and is
utilized, as noted hereinabove, to start the printing ma-
chine 38. The electrical leads 226 for the switch 38 ex-
tend through the tubular handle 37 to afford a means
for connecting the switch 38 to the remainder of the con-
trol circuit described in detail hereinafter in connection
with FIG. 20. The switch 38 is sometimes referred to
hereinafter as the plate-etch handle switch.

A second switch 227 is mounted upon the frame mem-
ber 288, as best shown in FIG. 11. The switch 227,
which is referred to hereinafter as the machine start
switch, is provided with an operating arm 228 in position
to be engaged by a switch actuator 229, the switch actua-
tor 229 being pivotally mounted upon the frame member
289. When the handle 37 is pivoted in a clockwise direc-
tion from its normal or inactive position, as shown in
FIG. 11, to its actuated or etching position, the switch
actuator 229 is engaged by the bracket 212. As a conse-
quence the actuator is pivoted in a clockwise direction and
engages the switch arm 228, thereby actuating the switch
227. \As described hereinafter in connection with FIG.
20, it is necessary to actuate both of the switches 38 and
227 in order to initiate automatic operation of the print-
ing machine 38.

The third switch controlled by the plate-etch applicator
36 is actuated in response to rotation of the shaft 204.
As shown in FIGS. 10 and 12, a cam 231 is formed on
the end of the shaft 264 on a portion of the shaft which
projects outwardly of the frame member 261. The cam
231 is employed to actuate a switch 232, sometimes re-
ferred to hereinafter as the sequence start switch, the
switch actuating mechanism being illustrated in FIGS.
16 and 17. This mechanism comprises a cam follower
233 which comprises a crank having a follower arm 234
in position to engage the cam 231. The other arm 235
of the cam follower crank 233 engages a switch actuating
lever 236 which is pivotally mounted upon a switch cas-
ing or housing 237. The actuating lever 236 is biased
into the engagement with the crank arm 235 by suitable
means such as a spring 238.

In FIGS. 12 and 17, the cam 231 and the cam follower
crank 233 are illustrated in the normal or unactuated
position for these elements. The cam 231 engages the
crank arm 234 and holds the crank 233 in the illustrated
position, against the biasing force of the spring 238, and
the actuating lever 236 is maintained in the position
shown in solid lines in FIG. 17. When the handle 37 is
pivoted to effect a plate-etching operation, however, the
shaft 204 rotates in a cournterclockwise direction, as seen
in FIGS, 12 and 17. As the shaft 204 rotates, the cam
231 initially holds the follower crank 233 in its original
position; continued rotation of the shaft; however, beyond
an angle of approximately 90°, moves the cam beyond
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the end of the follower arm 234 to an extent sufficient
to permit limited movement of the crank 233 in a clock-
wise direction. Consequently, the actuating lever 236
moves to an alternate position 236A (FIG. 17), permit-
ting the switch arm 239 to move outwardly of the switch
232,

The sequence starting switch 232 is not actuated by
this initial movement of the switch arm 239, however.
Rather, the switch selected for this part of the machine
is one which is closed momentarily as the switch arm is
moved back toward its original position. Switches of
this kind are well known in the art; for example, a con-
ventional switch having a fold-over finger or toggle ar-
rangement for the arm 239 may be employed. Thus, the
switch 232 is actuated only upon release and return
movement of the handle 37 toward its original or inac-
tive position. Upon such return movement, the shaft 264
is rotated in a clockwise direction back toward the posi-
tion of FIGS. 12 and 17, the cam 231 engages the arm
234 and rotates the follower counterclockwise to its
original position, the lever 236 is driven from position
236A back to its original position, and the switch arm
239 is restored to its inmitial position. Preferably, the
switch arrangement is such that the switch 232 is actu-
ated with the handle 37 approximately midway between
its extreme operating and inactive positions, but this is
not a particularly critical maiter so long as the switch
is closed momentarily at some point during return move-
ment of the handle. It is the closing of the switch 232
which initiates the automatic sequential operation of the
printing machine 38, including those operations which
control application of repellent solution to the master
on the cylinder 32, inking of the master, cleaning of the
blanket, feeding of paper, and all of the other opera-
tions carried out by the machine.

Repellent Solution Applicator

The construction and operation of the repellent solu-
tion applicator 39 can be best understood by reference to
the perspective views of FIGS. 2, 3.and 9 and the detail
views of FIGS. 13 and 14. In general, the mechanical
arrangement of the repellent applicator 39 is substanti-
ally similar to repellent application units which are well
known in the art and have been in commercial use for
some time. Consequently, only a brief description is pro-
vided herein with respect to the repellent applicator per
se. On the other hand, the control mechanism for the re-
pellent applicator comprises @ substantial feature of the
present invention, and this aspect of the applicator 39 is
described in greater detail hereinafter.

As best shown in FIGS. 2 and 3, the frame members
202 and 263 which comprise the upper head portion of
the printing head 31 are pivotally mounted upon the lower
machine frame members 242 and 243. The upper head
of the machine includes the master cylinder 32, the ink-
ing system 33 and the plate-etch applicator 36 of the
machine. The repellent solution applicator 39 is also
mounted upon the upper head of the printing machine
and comprises a pair of frame members 245 and 246
which are connected to each other by suitable tie rods
and shafts such as the connector rod 247. The frame
for the repellent applicator 39, comprising the two frame
members 245 and 246, is pivotally mounted upon a shaft
248 which extends transversely of the printing head 31
between the two main frame members 202 and 2¢3. In
operation, the entire repellent applicator unit 39 is pivoted
about the shaft 248 between wan initial or inactive posi-
tion and an active position, as described in detail herein-
after.

The repellent solution applicator 39 comprises a series
of rollers which form a repellent application train and
which are mounted in the applicator frame 245, 246.
The roller arrangement employed in the present instance
is generally illustrated in FIG. 13, although the mount-
ing details for the rollers and the drive arrangement there-
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for are not shown, since these are substantially conven-
tional in character and construction. Thus, the repellent
application train comprises a fountain roll 251, a ductor
roll 252, a distributing roll 253 and a repellent form
roll 254, In operation, the ductor roll 52 is moved back
and forth between the fountain roll 51 and the distributing
roll 253 by a conventional mechanism, the oscillating
mechanism for the ductor roll not being illustrated in the
drawings. The repellent form roll 254 is positioned to
engage the outer surface of the master cyinder 32 to
apply a repellent solution thereto during operation of
the printing machnie.

~ An operating lever or cam follower lever 255 is rigidly
affixed to the repellent applicator frame member 246 by
suitable means such as a pair of screws 256, as best shown
in FIG. 13. A similar cam follower lever 257 is affixed
to the frame member 245 on the opposite side of the
machine by similar means such as the screws 258, por-
tions of the cam follower lever 257 being visible in the
perspective view of FIG. 9. As shown in FIG. 13, a
biasing spring 259 is connected to the lower end of the
lever 255 and biases the lever 246 toward rotation in
a counterclockwise direction about the shaft 248. A
similar biasing spring 269 is connected to the lower end
of the lever 257 (see FIG. 9) and tends to bias that lever
in a clockwise direction about the shaft 248. Thus, the
two springs 259 and 26@ conjointly tend to tip the entire
repellent solution applicator about the shaft 248 and lift
the repellent form roil 254 out of contact with the master
cylinder 32 (see FIG. 13). Stated differently, the springs
259 and 260 tend to maintain the repellent solution ap-
plicator in an inactive position in which the form roll 254
does not contact the master cylinder 32 and, accordingly,
no repellent solution is applied to the master cylinder.

The printing head 31 of the printing machine 36 in-
cludes a master control shaft 262 which extends trans-
versely of the upper head of the machine and is journalled
in sujtable bearings in the frame members 202 and 203.
The shaft 262 extends outwardly of the two frame mem-
bers and a pair of cams 264 and 265 are mounted thereon,
as shown in FIG. 14. The two cams 264 and 265 are
similar in configuration, the shape of the cams being il-
lustrated by the cam 264 as shown in FIG. 13. The
cam 264 engages a cam follower roller 266 which is
mounted upon the lever 255, the roller 266 being main-
tained in the engagement with the cam 264 by the bias-
ing action of the spring 259. A similar arrangement is
employed on the opposite side of the machine; because
the cam follower structures are substantially identical,
only the one has been shown. As indicated in FIG. 13,
the cam follower 266 is normally poistioned in engage-
ment with a reduced diameter or dwell portion 267 on
the cam 264 when the repelient solution applicator 39 is
not being used. With the cam and the cam follower in
the position shown in FIG, 13, the form roll 254 is dis-
placed from the periphery of the master cylinder 32
as a result of the biasing action afforded by the springs
259 and 269.

To actuate the repellent solution applicator 39, the con-
trol shaft 262 is rotated through a minor arc in a counter-
clockwise direction (FIG. 13). When this is done, a
lobe portion 268 on the cam 264 engages the cam fol-
lower roller 266 and pivots the lever 255 in a counter-
clockwise direction about the shaft 248, against the bias
force exerted by the spring 259. The same action is ef-
fected by the cam 265 on the opposite side of the ma-
chine. As a consequence, the repellent applicator unit
39 is pivoted about the shaft 248, bringing the repellent
form roll 254 downwardly into engagement with the
master cylinder 32 and initiating application of repellent
solution to the lithographic master on the master cylin-
der. The pivotal movement of the applicator 39 is
relatively small, since it is only necessary to separate the
form roll from the master cylinder by an extremely small
distance. Actuation of the repellent applicator, as de-
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scribed hereinabove, may be effected by means of the
manual control handle 43. Thus, by pivoting the handle
43 through an arc of approximately 15° from the posi-
tion shown in FIG. 2, the repelient solution applicator 39
may be moved from its normal or inactive position to
an active or operating position. On the other hand, the
same effect may be achieved by rotating the control shaft
262 by automatic electrically controlled means as de-
scribed in detail hereinafter in connection with the auto-
matic sequence control system of the invention.

The Blanket Cleaner

The blanket cleaner 41 for the printing machine 30,
which is shown in FIGS. 1-3 and in the detail view of
FIG. 15, is substantially similar in construction, as noted
hereinabove, to the blanket cleaning device described and
claimed in Patent No. Re. 24,739 to Mitchell et al. Thus,
the blanket .cleaner 41 includes a pair of side plates or
frame members 322 and 323 which may be mounted upon
the frame of the printing machine by suitable fastening
means such as the nuts 324 (see FIG. 3). Between the
frame members 322 and 323, there is mounted an aux-
iliary frame comprising a pair of end plates 326 (see
FIG. 15) which are connected to each other by suitable
cross frame members such as the rods 327. The auxiliary
frame, comprising the two end plates 326 and the rods
327, is pivotally mounted upon a shaft 325 which extends
across and is mounted upon the two main frame members
322 and 323 of the blanket cleaner.

A blanket cleaning roller 328 is rotatably mounted
upon a shaft 329, the shaft 329 being mounted between
the two frame members 326 of the auxiliary frame. The
cleaning roller 328 is in position to engage a wick 331
which may be disposed in a reservoir of cleaning liquid,
as disclosed in the aforementioned Mitchell et al. patent.
Moreover, the cleaner roll 328 is positioned to engage the
blanket cylinder 309 of the printing machine 36 and to be
moved into and out of engagement with the blanket
cylinder as described in detail hereinafter.

The blanket cleaner 41 may also be provided with a
squeegee roller 333 disposed in an engagement with the
blanket cleaner roll 328. The roller 333 is pressed
against the blanket cleaner roll by means comprising an
adjustable tensioning screw 334, being provided with an
adjustment and actuating mechanism substantially similar
to that shown in the aforementioned Mitchell et al. pat-
ent.

The actuating mechanism of the blanket cleaner 41,
however, is somewhat different from that shown in the
aforementioned Mitchell et al. patent. As shown in
FIG. 3, a pair of solenoid frame support plates 335 and
336 are mounted upon the blanket cleaner frame mem-
bers 323 and 322, respectively and are interconnected by
means of a pair of traverse rods or brace members 337
and 338. A bracket member 342 is mounted upon the
rods 337 and 338 and forms, with the support plate 336,
a support bracket for a first solenoid 341. A similar
bracket member 343 is mounted upon the traverse sup-
port members or rods and forms, with the plate 335, a
second solenoid support bracket which supports a second
solenoid 344 (see FIGS. 1 and 3). The two solenoids
341 and 344 are connected by suitable linkages to the
pivotal carriage of the blanket cleaner, comprising the
pivotal end plates 326 and the rods 327; since the same
linkage is used for each of the solenoids, only the linkage
for the solenoid 344 has been illustrated in the drawings
(see FIG. 15).

As shown in FIG. 15, the solenoid 344 is provided
with an armature 345 having a yoke 346 mounted thereon,
the yoke 346 being pivotally connected to a connecting
link 347. The link 347, in turn, is pivotally connected
to a crank or lever 348, the lever 348 being pivotally
mounted upon the rod 327 nearest the cleaner roll 328.
The link 347 is also pivotally connected to an additional
lever 349, the opposite end of the lever 349 being disposed
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in engagement with a stop member 351 which comprises
a transverse rod extending across the blanket cleaner be-
tween the support plates 335 and 336 as best shown in
FIG. 3. )

Operation of the blanket cleaner 41 is substantially
simiiar to that of the Mitchell patent and therefore need
not be described in detail herein. Briefly, during oper-
ation of the blanket cleaner a cleaning solution is trans-
ferred from the wick or supply member 331 to the cleaner
roll 328 and from the cleaner roll 328 to the blanket
cylinder 368. The squeegee roll 333 controls the dis-
tribution of the cleaning solution on the cleaner roll 328
and prevents application of excessive amounts of the
cleaner to the blanket roll.

In FIG. 15, the blanket cleaner 41 is shown in its
unactuated or normal position with the cleaner roll 328
displaced from contact with the surface of the blanket
cylinder. 368 by a relatively small distance. In order to
operate the blanket cleaner, the solenoid 344 is ener-
gized, pulling the solenoid armature inwardly thereof and
generally upwardly as seen in FIG. 15. At the same
time, of course, the solencid 341 (FIG. 3) is also ener-
gized to effect the same operation with respect to its con-
necting linkage. As shown in FIG. 15, this movement
of the armature straightens the articulated linkage com-
prising the levers 348 and 349, moving these levers to
the positions 348A and 34%A, shown in phantom outline.
This action is effective to pivot the carriage for the cleaner
roll, comprising the pivotal end plates 326 and rods 327,
through a relatively small angle about the shaft 325,
thereby bringing the cleaner roll 328 into contact with
the surface of the blanket cylinder 308. As long as the
two solenoids remain energized, the blanket cleaner 41
remains in operation. Upon de-energization of the sole-
noids, the linkage 348, 349 returns to its original position
and the pivotal carriage for the cleaner roll 328 pivots
back to its original position, again separating the cleaner
roll from the blanket cylinder. It is thus seen that the
blanket cleaner 41 is conirolled entirely by electrical
control of the solenoids 341 and 344, and this electrical
control is incorporated in the automatic sequence control
system of the invention as described in greater detail here-
inafter.

The Inking Mechanism

The inking and ink control mechanism for the printing
machine 38 is best illustrated in FIGS. 2, 13 and 14, al-
though portions of the mechanism are also shown in
other parts of the drawings. In general, it may be said
that the ink application apparatus 33, sometimes referred
to as the ink train, is substantially conventional in con-
struction and comprises a plurality of ink rollers which
are utilized to transfer ink from a fountain roll 271 to
the master cylinder of the printing machine. For ex-
ample, the ink train may include a suitable series of trans-
fer rolls, and one or more oscillating or ductor rolls, and
the like, in accordance with conventional practice. The
terminal elements in the ink train comprise a pair of
form rolls 274 and 275 which engage the planographic
master on the master cylinder 32 and are illustrated in
dash outline in FIG. 13. These two rolls are mounted
upon a pair of mounting members or brackets 272 and
273, as illustrated in FIG. 2, and extend transversely of
the upper portion of the printing head 3i. The two
brackets 272 and 273 are interconnected by a spring 280
and may be pivoted manually, using the handles 276 and
277 (FI1G. 2) to move the form rolls 274 and 275 toward
and away from contact with the master cylinder 32 (see
FIG. 13). The mounting arrangement for the form rolls
is essentially the samg on both sides of the machine, only
one set of handles being provided. As thus far de.
scribed, it will be recognized by those skilled in the art
that the ink train is substantially conventional in construc--
tion; accordingly, no detailed description of its operation
is deemed necessary herein.

A pair of ink form roll control brackets 278 and 279
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are mounted upon opposite sides of the printing head
31, as illustrated in FIG. 14. The bracket 278 is sup-
ported upon the control sh:ft 262, but the opening in
the bracket is elongated to permit movement of the
bracket relative to the shaft in a direction generally in-
dicated by the arrow 28%. At the left-hand end of the
bracket 278, as seen in FIGS. 13 and 14, the bracket is
provided with a guide slot 282 which engages a guide
and stop member 283 that is mounted upon a transverse
shaft or rod 284. The shaft 284 extends across the
upper head of the machine (see FIGS. 13 and 14). This
guide arrangement restricts movement of the bracket 278
to a direction parallel to the arrow 281. At the opposite
side of the machine, the bracket 279 is similarly sup-
ported by engagement with a portion of the shaft 262 and
by means of a guide member 285 mounted on the trans-
verse rod or shaft 284.

In the illustrated construction, the form roll support
brackets 272 and 273 are pivotally mounted on the bracket
278, instead of being mounted in conventional manner
on the frame member 292. Similarly, the form roll
support brackets on the opposite side of the machine
are pivotally mounted on the bracket 279 rather than
on the frame member 283. Finished bosses may be pro-
vided on the frame members to engage the mounting
studs for the form roll brackets as illustrated by the
stud 287 and the boss 288 in FIG. 14, to guide move-
ment of the form roll brackets. This construction also
permits adjustment of end play in the form rolls by means
of the adjustment member 286 threaded onto the end
of the shaft 284, the split adjustment member being pro-
vided with a locking screw 2%% to prevent displacement
from adjusted position during operation of the machine.

A cam follower roller 289 is mounted on the bracket
278 in position to engage the cam 264. Similarly, a cam
follower roller 291 is mounted upon the bracket 279
and engages the corresponding cam 263 on the opposite
side of the machine (see FIG. 14). As seen in FIG.
13, a pair of springs 292 and 293 are comnected to
the bracket 278 and bias the bracket to bring the cam
follower 289 into engagement with the cam 264. These
springs also urge the bracket toward abutment with the
guide 283. On the opposite side of the machine, a sim-
ilar pair of springs are used to maintain the follower
291 in engagement with the cam 265, these springs 294
and 295 being seen in FIG. 9.

In considering the operation of the inking mechanism,
it may first be assumed that the shaft 262 and the cam
264 are in the rotational position illustrated in FIG. 13.
The corresponding position for the handle 43 which may
be used for manual actuation of the shaft 262 is illus-
trated in FIG. 2. With the control shaft 262 in this
position, the brackets 278 and 279 are maintained at
the extreme leftward limit of their travel, as seen in
FIGS. 13 and 14. The limit to movement of the brackets
in this direction is established by the guide and stop
members 283 and 285, respectively.

With the control shaft 262 in the position illustrated
in FIGS. 2 and 13, the form rolls 274 and 275 may be
actuated between nominal “on” and “off” positions by
means of the control handles 276 and 277, in conven-
tional manner. However, even if the manual control
handles for the ink form rolls are pivoted to their “on”
positions, pivoting the ink form rolls toward the master
cylinder 32, the form rolls are not brought into ink-
transferring contact with the master cylinder. That is,
the two brackets 278 and 279, upon which the form rolls
are mounted as described hersinabove, maintain the form
rolls in spaced relation to the master cylinder 32 so long
as the control shaft 262 remains in its initial or “zero”
position as shown in FIGS. 2 and 13. For normal op-
eration of the printing machine the manual control han-
dles for the ink form rolls are maintained in their
“on” positions, subsequent movement of the ink form
rolls being effected by operation of the control shaft 262.

To move the ink form roils into ink-transferring con-
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tact with the master cylinder 32, the control shaft 262
is rotated in a counterclockwise ' direction, as seen in
FIGS. 2 and 13, moving thz handle 43 to the position
illustrated in FIG. 3. As the shaft 262 rotates, the con-
sequent rotation of the cam 264 drives the cam follower
289 to the right, as seen in FIG. 13. At the same time,
the cam 265 effects a corresponding movement of the
cam follower 281 (see FIG. 14). Accordingly; the two
brackets 278 and 279 are moved conjointly in a direc-
tion indicated by the arrow 28%. This mevement of the
brackets 278 and 279, which is effected against the biasing
force afforded by the springs 292-295, is effective to
move the ink form rolls 274 and 275 through a relatively
short distance and into engagement with the master
cylinder 32. Thus, the linkage between the shaft 262
and the ink form rolls affords an effective and convenient
means for moving the form rolls into and out of engage-
ment with the master cylinder, this movement being
controlled entirely by rotation of the control shaft 262.
The control shaft 262 is subject to actuation by an auto-
matic mechanism, described hereinafter, in addition to
being manually controllable by means of the handle 43.

As a part of the inking mechanism, the printing ma-
chine of the present invention also provides a means
for controlling the transfer of ink from the master cylin-
der 32 to the blanket cylinder 390. The blanket-imaging
control means comprises a pair of links or levers 392
and 383 each having one end eccentrically mounted upon
the shaft 262. The operating connection for the lever
302, at the end opposite the shaft 262, is best illustrated
in FIG. 13A. As shown therein, a relatively short shaft
or stud 304 is mounted upon the frame member 209.
On the shaft 304, there is mounted an anchor bushing
395, the bushing being rotatable relative to the shaft.
A pressure adjusting arm 396 is included in the mount-
ing assembly illustrated in FIG. 13A, the arm 306 being
provided with an eccentric bushing 367 disposed in en-
compassing relation to the bushing 305. The lever 392,
in turn, fits around the bushing 307 on the pressure ad-
justing arm 3@6. The pressure adjustment assembly
further includes a locking key 398 which engages in a
slot in the end of the bushing 305 and which is held in
place by means of a suitable fastener, such as the nut
309, thereby affording a means for adjusting and lock-
ing the bushing 305 in predetermined angular orienta-
tion upon the shaft or stud 304. The end of the pres-
sure adjustment arm 306 is releasably engaged and
clamped in predetermined angular position by a suitable
clamping device 311 (see FIGS. 2 and 14).

With the control shaft 262 in the normal or “zero”
position illustrated in FIG. 13, the links 362 and 363
(FIG. 14) are effective to maintain the upper head of the
printing machine displaced by a relatively short distance
from the lower head of the machine, thereby maintain-
ing a small spacing between the master cylinder 32 and
the blanket cylinder 368 of the machine. When the
shaft 262 is rotated in a counterclockwise direction, how-
ever, as by means of the handle 43, the eccentric connec-
tions to the links 362 and 343 cause the links to pull the
upper head of the machine, pivoting it in a clockwise di-
rection about the support shaft 244 (see FIGS. 2 and
13). Consequently, counterclockwise rotation of the
shaft 262 is effective to engage the master cylinder in ink-
transferring contact with the blanket cylinder, thereby
providing for imaging of the blanket from a master
mounted on the master cylinder 32, Adjustment of the
relative pressure between the two operating cylinders of
the machine is effected by loosening the nut 399 to re-
lease the key 388, and also loosening the retaining de-
vice 311. In this way, the eccentrics 305 and 347 may
be rotated to effectively lengthen or shorten the link 302
and thereby adjust the normal operating pressure between
the master and blanket cylinders. The mounting ar-
rangement for the link 343, as shown in FIG. 14, is sub-
stantially similar to that for the link 392, permitting ad-
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justment on both sides of the machine and thereby pro-
viding for maintenance of even pressure longitudinally
of the master and blanket cylinders.

To provide for effective control of movements of the
shaft 262, particularly when actuated by means of the
manual control handle 43, a stop member 313 may be
mounted on the shaft 262 for rotation therewith (see
FIG. 2). A pair of fixed stops 314 and 313 may be
mounted on the frame member 302 (see FIGS. 2 and 13)
in position to engage the stop member 313 and limit the
rotational movement of the shaft 262. In the illustrated
embodiment of the machine, the rotational movement of
the shaft 262 is restricted to approximately 60°.

Automatic Sequence Control Mechanism

FIGS. 9, 18 and 19 illustrate, in substantial detail, the
operating mechanism of the automatic sequence control
apparatus of the present invention. In addition, other
figures, and particularly FIG. 14, are referred to herein-
after in explaining the operation of the automatic se-
quence control mechanism and its relation to the operat-
ing units of the machine as described hereinabove. FIGS.
18 and 19 include some of the elements illustrated and
described hereinbefore in connection with FIG. 14, par-
ticularly the main control shaft 262. As described here-
inabove, the angular orientation of the control shaft 262
is effective to control the application of a repellent solu-
tion to the master cylinder 32 and also controls the ap-
plication of ink to the master cylinder and the transfer
of the ink image from the master cylinder to the blanket
cylinder 306. In addition, the angular orientation of the
shaft 262 controls energization of the operating solenoids
of the blanket cleaner and the actuation of the sheet feed-
er of the printing machine, as described hereinafter. In
addition to the control shaft 262, FIG. 19, also illustrates
the cam 265, the cam follower 291, the ink control brack-
et 279, the shaft or rod 284, and the operating lever or
link 303, thus making it possible to correlate this view
with the previously described views, and particularly
FIG. 14.

As best shown in FIGS. 18 and 19, the automatic se-
quence control mechanism 370 comprises a ratchet mem-
ber 371 which is mounted upon the control shaft 262
and which is affixed to the control shaft for rotation there-
with. The ratchet 371 is provided with a series of pawl-
engaging slots 372 and with a corresponding series of de-
tent-receiving depressions 373. The slots 372 are posi-
tioned for engagement by a projection or lug 374 on a
control pawl 375, whereas the depressions 373 are en-
gageable by a detent roller 376 mounted upon a detent
lever 377. The control pawl 375 is pivotally mounted
upon a pin 378 which is secured to and supported by a
pawl lever 379. The pawl lever 373 is mounted upon
the shaft 262 for rotation with respect to the shaft. The
control pawl 375 is biased for rotation in a counterclock-
wise direction, relative to the pin 378, by means of a
spring 381 which connects the pawl to an extension por-
tion 382 of the pawl lever 379,

Actuation of the control pawl 375 is effected by an
operating linkage comprising a pawl lever operating link
384. One end 385 of the operating link 384 is eccen-
trically mounted upon an operating shaft 386, the shaft
386 being a shaft which rotates through a complete rev-
olution during each operating cycle of the printing ma-
chine 30. The opposite end of the operating link 384 is
provided with an adjustable link extension 388. The ex-
tension 388 is adjustably mounted on the end of the op-
erating link by suitable means, such as the bolts 389,
which afford a secure connection between the extension
388 and the operating link but permit adjustment of the
extension longitudinally of the operating link. The link
extension 388 is pivotally connected to the pawl lever 379
by suitable means such as the connecting pin 391,

The pawl 375 is also connected, in part, by a pawl
lifting lever 392 that is pivotally mounted upon the shaft

10

15

20

25

30

35

40

45

50

55

60

65

70

75

284 (see FIGS. 18 and 19). One end 394 of the pawl
lift lever 392 is connected by a linkage 395 to an auto-
matic sequence control solenoid 396, the linkage 325 con-
necting the pawl lift lever to the armature 397 of the
solenoid. The solenoid 396 is mounted upon a bracket
400 that is affixed to the frame member 203 of the upper
edge of the printing machine 30 (see FIG. 9). A spring
398 is connected to the lever 392 and to the bracket 400
and tends to bias the lever 392 toward movement in a
clockwise direction about the shaft 284, as seen in FIG.
18. Clockwise rotation of the lever 392 is limited by an
adjustable stop member 399 that is mounted upon the
frame member 263 in position to engage a projection 441
on the pawl lift lever.

The other end 402 of the pawl lift lever 392 is provided
with an upper surface, as seen in FIG. 18, having a con-
figuration essentially similar to the external surface of the
control ratchet 371, except that the surface 483 is not
provided with slots such as the slots 372. The pawl lift
lever surface 403 is positioned to engage a roller 404 that
is rotatably mounted upon a pin or shaft 405, the pin 485
being mounted upon the control pawl 375. As best
shown in FIG. 18, the pawl lift lever surface 403 normal-
ly engages the roller 404 to prevent counterclockwise ro-
tation of the pawl 375, but can be displaced from engage-
ment with the roller to permit counterclockwise rotation
of the pawl by pivoting the pawl lift lever 392 in a coun-
terclockwise direction about the shaft 284.

The detent lever 377, like the lever 392 is pivotally
mounted upon the shaft 284. A spring 466 is connected
to the end of the detent lever opposite the detent roller
376, the spring 486 also being connected to a pin 447
mounted upon the bracket 4¢8. Thus, the spring 406
biases the lever 377 toward rotation in a clockwise direc-
tion, as seen in FIG. 18, and tends to maintain the detent
roller 376 in engagement with one of the slots 373 but
also permits efficient counterclockwise rotation of the
lever 377 to allow the re-positioning of the detent roller
in the other detent slots.

In operation, the automatic sequence control mecha-
nism 37¢ illustrated in FIGS. 9, 18 and 19 is effective to
rotate the control shaft 262 to and through a series of
different control positions. In this regard the automatic
sequence control mechanism effectively replaces the con-
trol which could otherwise be exercised by the machine
operator using the handle 43 as described hereinabove.

During each cycle of machine operation, as noted here-
inabove, the shaft 386 rotates through one complete
revolution. Starting from a position shown in FIG. 18,
the rotational movement of the shaft 386 puils the pawl
lever operating link 384 to the right, as seen in this fig-
ure, pivoting the pawl lever 379 in a clockwise direction
about the shaft 262. The control pawl 375, of course,
moves with the pawl lever 378, on which it is mounted.
Subsequently, in the same cycle of machine operation,
the lever 384 moves back to the left, as seen in FIG.
18, toward its original position. During this part of the
cycle the pawl lever 379 is pivoted back in a counter-
clockwise direction and the control pawl 375 is again con-
strained to move with the lever 379. These reciprocat-
ing movements of the pawl lever operating link 384,
the pawl lever 379, and the control pawl 375 are not
ordinarily effective to change the operating condition of
the printing machine 38, however. The roller 404, as it
rides along the surface 463 of the pawl lift lever 392,
holds the control pawl 375 out of engagement with the
slots 372 in the face of the control shaft ratchet mem-
ber 371.  Accordingly, in most cycles of machine op-
eration, the movement of the pawl lever operating link
384, and the consequent movement of the pawl lever
and control pawl do not alter the operating condition of
the printing machine.

Actuation of the automatic sequence control 37§ is ef-
fected by energization of the solenoid 396, Thus, in a
given cycle of machine operation, the solenoid may be
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energized, pulling the armature 397 upwardly as seen
in FIGS. 9 and 18. As a consequence, the pawl lift
lever 392 is pivoted in a counterclockwise direction about
the shaft 284, against the biasing force exerted by the
spring 388, moving the foot portion 482, and specifically
the surface 483, of the pawl lift lever away from the
rolier 464 carried by the conirol pawl 375. During this
cycle of machine operation, accordingly, the lug or ex-
tension 374 on the control pawl 373 is permitted to drop
into one of the slots 372 as the control pawl is moved
to the right, as seen in FIG. 18, by the action of the
pawl lever operating link 384 and the pawl 375, as de-
scribed hereinabove. During the latter part of the same
cycle, when the operating linkage for the control pawl
375 is effective to move the pawl back toward the left,
the engagement of the lug 374 in one of the slots 372
is effective to rotate the ratchet 371 in a counterclock-
wise direction to a new control position determined by
engagement of the detent element 376 in one of the de-
pressions 373 in the ratchet. Thus, actuation of the sole-
noid 3%6 at a predetermined time relative to the cyclic
operation of the shaft 386, which controls the control
pawl operating linkage, is effective to cause the pawl to
drive the ratchet 371, and hence the control shaft 2562,
in a counterclockwise direction from one operating po-
sition to another.

To rotate the conirol shaft 262 in a counterclockwise
direction, as described hereinabove, the sclenoid 3%6
should be energized at a time when the control pawl

375 approaches the extreme right-hand limit of its oscil- <

lating or reciprocatory movement (FIG. 18). The sole-
noid can also be used to actuate the automatic sequence
contrcl mechanism 376 to drive the control shaft 262 in
a clockwise direction, however, simply by changing the
timing of energization of the solenoid. Thus, the sole-
noid 3%6 may be energized with the control pawl 375 ap-
proaching or approximately located at the extreme left-
hald limit of its oscillating movement, this being the po-
sition illustrated for the control pawl in FIG. 18. When
this is done the lug or projection 374 on the control
pawl drops into one of the slots 372.. The subsequent
movement of the control pawl to the right, effected by
the continued operation of the shaft 386, the pawl op-
erating link 384 and the pawl lever 379, causes the pawl
to drive the ratchet 371 and rotate the ratchet and the
shaft 262 in a clockwise direction. Again, and as be-
fore, the solenoid 385 is held energized for a time suffi-
cient to rotate the ratchet 371 to bring a different one
of the depressions 373 into engagement with the detent
member 276 and thus locate the ratchet and the con-
trol shaft 262 in a different one of the several operat-
ing conditions for the shaft. Regardless of the direc-
tion of rotation of the shaft 262, the solenoid 39§ should
be de-energized before the direction of movement of the
control pawl 375 is reversed in order to prevent the con-
trol pawl from simply oscillating the raichet and the
shaft 262. On the other hand, since the final position
of the ratchet 371 is determined primarily by engagement
of the detent member 376 in the depressions 373, the
timing of energization of the solenoid 396 is not so critical
as to unduly limit or complicate the operation of the
automatic sequence control mechanism 376.

FIG. 18A shows, in enlarged detail, the pawl 375 and
the ratchet wheel 371, and illustrates the engagement of
the pawl lug or tooth 374 in one of the apertures 372 of
the ratchet wheel. As shown in this figure, there is a
clearance 388 between the lug 374 and the aperture wall,
which provides a time interval for engagement and dis-
engagement of the tooth 374, allowing time for the lug
to move into the aperture. The resulting lost motion in
this drive mechanism is offset by providing for addi-
tional throw of the crank, line 384, so that the ratchet
wheel 371 is moved through the fuil angular distance be-
tween adjacent positions of the detent 373, 376 in each
operation cf the mechanism 378.
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Electrical Automatic Sequence Control Circuits

The electrical control circuit for the automatic se-
quence control mechanism 37§ and the other elecirically
controlled compenents of the printing machine 38, de-
scribed hereinabove, is illustrated in schematic form in
FiG. 20. The location of certain cam-operated con-
trol switches, and the devices employed to actuate those
switches, are illustrated in FIGS. 9 and 21. Thus, the
electrical control apparatus of the automatic sequence
controlled printing machine 30 may best be understood
by reference to FIGS. 9, 20 and 21, taken in conjunc-
tion with the timing chart of FIG. 2Z.

As shown in FIG. 20, the electrical control circuit
for the printing machine 3¢ may comprise a pair of elec-
trical supply lines or busses 410 and 411 which may be
connected to a suitable source of electrical current, such
as a conventional sixty-cycle A.C. source, by means of a
suitable energizing circuit which may include a main
switch and the usual overload protection (not shown).
The control circuit includes a drive motor control relay
DMR having an operating coil 413 and including two pair
of normally open contacts 414 and 415. The main drive
motor 416 for the printing machine is connected across
the two main busses 41¢ and 411 in a series circuit which
includes the normally open contacis 414 of the relay
DMR. One terminal 417 of the operating coil 413 is
connected to the supply line 411. The other terminal 418
of the relay coil is connected in series circuit relationship
with a machine start switch 419 and a machine stop switch
421 to a terminal 422, The normally open contacts 415
of the relay DMR are connected in parallel with the start
switch 419 to afford a holding circuit for the relay as de-
scribed more fully hereinafter.

The control circuit of FIG. 20 further includes two
additional relays, a control relay CR2 and a time delay
relay TDR1. The conirol relay CR2 comprises an op-
erating coil 423 and a pair of normally open contacts
424; the control relay also is provided with a pair of nor-
mally closed contacts 425, The time delay relay TDRI,
on the other hand, comprises an operating coil 428 and
two pair of normally open contacts 426 and 427. It
should be undersood that the time delay relay TDR1E, and
the other time delay relays shown in FIG. 20 and de-
scribed hereinafter, are not illustrated completely in the
drawings; rather, the time delay circuits of the relays have
been omitted, to a substantial extent, in FIG. 20, to avoid
overcrowding and consequent confusion in the drawings.
It should be understood that these time delay relays are
essentially conventional in construction, and that any
suitable time delay relay circuit may be employed. Each
of the time delay relays is provided with one or more po-
tentiometers or other suitable means for adjusting the
delay time required for the relay to return to its normal or
unactuated condition, upon de-energization, such delay-
adjustment devices being well known and hence requiring
no illustration.

The terminal 422 of the main start switch 419 is con-
nected to the main bus or supply line 410 through a cir-
cuit comprising, in series therewith, the normally closed
contacts 425 of the control relay CR2. The normally
open contacts 427 of the time delay relay TDR1 are con-
nected in parallel with the normally closed contacts 425
of the control relay CR2 to afford an alternate energizing
circuit for the drive motor relay DMR, as explained more
fully hereinafter. One terminal of the operating coil 423
of the relay CR2 is connected to the main bus 411, where-
as the other terminal of the control relay coil is con-
nected through the normally open contacts 424 of the
relay to an auxiliary or secondary bus 429, the secondary
bus 429 being connected back through the normally open
contacts 414 of the relay DMR to the other main bus
416. The normally open contacts 426 of the time delay
relay TDR1 are connected in parallel with the contacts
424 of the control relay CR2 to afford an alternate en-
ergizing circuit for the operating coil 423.
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The terminal 422 in the energizing circuit of the relay
DMR is also connected through a normally closed cam-
controlled switch 431 to a first switch section 432 in a
“manual-automatic” switch assembly 433. The ganged
switch 433, which also includes three additional switch
sections 434, 435, and 436, is shown in its “automatic”
position, the switch section 432 being closed. In addition
to the switches 431 and 432, the same circuit includes,
in series, the push-button safety switch 38 in the handle
37 of the plate etch applicator and the starting switch 227
which, as described hereinabove, is actuated by move-
ment of the handle 37 of the plate etch applicator (see
FIGS. 10-12). From the switch 227, a return circuit is
provided back to the common terminal 437 between the
manual start switch 419 and the stop switch 421. Thus,
the series circuit comprising the switches 38, 227, 431,
and 432 is effectively connected in parallel with the main
start switch 413 to afford an alternate starting circuit for
the machine, and it is this alternate circuit which is nor-
mally used in automatically controlled operation of the
machine.

The operating circuit for the printing machine 39 in-
cludes the counter 44 (see FIG. 1), which is provided
with a reset coil 438 and a count coil 439 (FIG. 20). The
counter 44 also includes two pair of normally open con-
tacts 441 and 442 and a pair of normally closed contacts
443. The contact arrangement of the counter 44 is such
that all of the contacts 441-443 are held open when the
reset coil 438 is energized; when the reset coil is de-
energized, the confacts assume the condition shown in
the drawings. When the counter has completed a count-
ing operation, the contacts 441 and 442 close, and the con-
tacts 443 open. The contacts 441 of the counter 44 are
connected in series with the operating coil 428 of the
time delay relay TDR1 and with a normally-open terminal
566 of the cam control switch 431. The other side of
the operating coil 428 is returned directly to the main
bus 411. An alternate energizing circuit for the operat-
ing coil 428 is provided by one section 445 of a four-
pole double-throw switch 446. The other sections of the
switch 446 are designated by the reference numerals 447,
443, and 449, respectively. With the switch 446 in the
illastrated position, the switch section 445 is effectively
open circuited. The switch 446 is maintained in the il-
lustrated counter-control position whenever it is desired
to utilize the counter 44 to contro! operation of the print-
ing machine. When switch 446 is moved to its alternate
or system-feed position, however, closing the section 445,
a bypass circuit is effectively provided, shunting the con-
tacts 441 of the counter 44.

The two operating coils 438 and 439 of the counter 44
are connected together at the terminal 451, which in turn
is connected to the main bus 411, The counter coil 439
is connected in an energizing circuit comprising an “on-
off” switch 452, a counter pulse switch 46, and section
449 of the switch 446. The switch 452 is located on the
main control panel 42 of the printing machine 30 (see
FIG. 1), whereas the counter pulse switch 46 is located
on the conveyor 35 and is actuated from its normal closed
position to an open condition by each sheet of paper fed
through the printing machine 30. From the switch sec-
tion 449, the energizing circuit for the count coil 439 is
returned to the secondary bus 429 through a paper-no
paper switch 103 which is mounted on the systems feeder
chute 49 of the printing machine 3¢ (see FIG. 6) and
which is closed only when the systems chute is empty.

A further control relay CR7 is incorporated in the elec-
trical sequence control system. The relay CR7 includes
an operating coil 455, two pair of normally open con-
tacts 456 and 457, and two pair of normally closed con-
tacts 458 and 459. The reset coil 438 of the counter 44
is connected in series with the normally closed contacts
458 of the control relay to the secondary bus 429 of the
electrical system. The reset coil is also connected in
series with the normally open contacts 456 of the con-
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trol relay back to one terminal 444 of the switch section
449 in the switch 446.

One of the normally closed contacts 443 of the counter
44 is connected to the operating coil 461 of a time delay
relay TDRS, the other terminal of the coil 461 being con-
nected to the main bus 411. The other of the normally
closed contacts 443 is connected to both sides of a double-
pole double-throw pump motor switch 462. With the
switch 462 in the position illustrated in FIG. 20, a circuit
is established from the normally closed contact 443
through the pump motor switch, through a sequence stop
switch 463 and a sequence start switch 464, to the sec-
ondary bus 429. The other side of the pump motor
switch 462 is returned to the terminal 422 of the main
start switch 419 of the machine, this branch of the circuit
being open with the pump motor switch 462 in the posi-
tion illustrated in FIG. 20. In addition to being connected
to the counter contacts 443, the pump motor switch 462
is also connected through a pair of normally open con-
tacts 465 in the time delay relay TDRS$ to the feeder sol-
enoid 133, the other terminal of the feeder solenoid being
connected to the main bus 411, The relay contacts 465
are also connected through the section 447 of the switch
446 to a vacuum valve solenoid 466, the other terminal
of the solenoid 466 being returned to the main bus 411.
The remaining pole 467 of the switch section 447, which is
open circuited with the switch 446 in the position shown
in FIG. 20, is connected to a terminal 468 of the paper-
no paper switch 183, the terminal 468 being electrically
connected back to the secondary bus 429 whenever there
is any paper in the systems chute of the printing machine
30. One of the normally open contacts 442 of the counter
44 is connected to the “auiomatic” side of the switch sec-
tion 434 in the manual-automatic control switch 433,
The “automatic” pole 471 of the switch section 434, in
turn, is connected to the energizing coil 428 of the time
delay relay TDRI. This same connection, of course,
affords an interconnection between the “automatic” pole
471 of the switch section 434 and the section 445 of the
counter control switch 446.

The other side of the normally open contacts 442 of
the counter 44 is connected in series with a cam-controlled
pawl pulse switch 472 which is connected to one side of
the pawl solenoid 396, the other side of the solenoid 396
being returned to the main bus 433, As shown in FIG. 9,
the switch 472 is paired with a similar switch 473, the two
switches 472 and 473 being actuated by a single cam 474
mounted upon a shaft 475 which rotates through a single
revolution during each cycle of machine operation. The
switch 472 is used to actuate the pawl solenoid 396 (FIG.
18) which drives the shaft 262 in a counterclockwise di-
rection, as seen in FIG. 13, and thus is effective to actu-
ate the control shaft in reverse from its final operating
position (“three”) back to its normal (“zero™) position,
as described in detail hereinbefore. The switch 473, on
the other hand, is used to actuate the pawl control solenoid
396 to drive the control shaft 262 in the opposite direc-
tion from the “zero” position to the “three” position, and
thus to initiate a series of machine operations, in prede-
termined sequence, as described in greater detail herein-
after.

The pawl pulse reverse switch 472 (FIG. 20) is also
connected to one pole 47¢ of the switch section 448 in
the switch 446, this pole being open circuited with the

5 switch 446 in the position illustrated in FIG. 20. The

switch section 448 is returned to the secondary bus 429
through the paper-no paper switch 163, thereby affording
an alternate energizing circuit for the pawl solenoid 395
when the switch 446 is established in its alternate operat-
ing position.

The next relay in the control circuit of FIG. 20 is the
pump motor relay PMR, which is provided with an op-
erating coil 477 and two pair of normally open contacts
478 and 479. The energizing circuit for the pump motor
relay comprises the pump motor switch 462, which is
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connected to one side of the coil 477, the other side of the
coil being returned directly to the main bus 411. The
relay contacts 479 are conn:cted in series with the pump
motor 481 between the main bus 411 and the other main
bus 414 to afford an energizing cnergizing circuit for the
pump motor 481, The pump motor 481 is used to drive
a vacuum pump (not shown) employed to operate the
vacuum-type feeder 34 of the printing machine 390, as de-
scribed hereinabove.

Another time delay relay TDR3 is incorporated in the
control circuit of FIG. 20 and includes an operating coil
482 and two pair of normally open contacts 483 and 484.
One side of the operating coil 482 is connected directly
to the main bus 411. The other side of the relay coil is
connected through a cam-controlied switch 485 to one
of the normally closed contacts 459 of the control relay
CR7. The energizing circuit for the coil 482 is com-
pleted by a circuit including in series, from the contacts
439, the plate etch applicator sequence start switch 232
(FIGS. 16-17), the section 436 of the manual-automatic
control switch 433, and the secondary bus 429.

The cam-controlled switch 485 is a single-pole double-
throw device, the normally open terminal 486 of the switch

‘being connected to one of the normally open contacts 483

of the time delay relay TDR3. The terminal 486 is also
connected to one of the normally open contacts 484 of
the time delay relay. The other contact of the contact
pair 484 is connected to the two blanket cleaner solenoids
341 and 344 described hereinabove in connection with the
blanket cleaner 41 (FIG. 1), the two blanket cleaner
solenoids being returned to the main bus 411. Thus, the
normally open contacts 484 of the relay TDR3 are con-
nected in an energizing circuit for the blanket cleaner
solenoids. An alternate energizing circuit is provided
through a manual blanket cleaner switch 487 which con-
nects two solenoids 341 and 344 back to the secondary bus
428.

The connection from the terminal 486 of the switch 485
to the normally open contacts 483 of the relay TDR3 is
utilized to incorporate contacts 483 in the energizing cir-
cuit of the operating coil 488 of the time delay relay
TDR4. Thus, one terminal of the coil 488 is connected
to one of the relay contacts 483, and the other terminal
of the coil is returned to the main bus 411. The relay
TDRA4 is provided with a pair of normally closed contacts
489 which are connected in series with the pawl pulse for-
ward switch 473 between the pawl control solenoid 396
and the normally closed contacts 459 of the control re-
lay CR7.

One additional relay TDRS, which is also a time
delay relay, is incorporated in the automatic sequence con-
trol circuit of FIG. 20. The relay TDRS is provided
with an operating coil 491 and a pair of ncrmally closed
contacts 492. One side of the operating coil 491 is con-
nected directly to the main bus 411. The other side of
the coil is connected to the normally closed pole 493 of
a cam-operated single-pole double-throw switch 434. The
common terminal 495 of the switch 494 is connected
back to the sequence start switch 232 in the plate etch
applicator. The switch terminal 495 is also connected
to the secondary bus 429 through a circuit including, in
series, the sequence start switch 464. A third circuit
is also provided, connecting the switch terminal 495 to the
secondary bus 428, this third circuit including, in series,
therewith, the normally open contacts 478 of the pump
motor relay PMR.

The normally open terminal 497 of the switch 494 is
connected to one of the normally closed contacts 492 of
the time delay relay TDRS. The other side of the contact
pair 482 is connected back to the sequence start switch
232 of the plate etch applicator through a circuit includ-
ing, in series therewith, the normally open contacts 457
of the control relay CR7. The contacts 457 are also
incorporated in series in the energizing circuit for the
operating coil 455 of the relay CR7, this circuit also

10

15

20

35

50

55

60

65

75

26

including, in series therewith, the “automatic” portion
of the switch section 435 in the manual-automatic control
switch 433. A direct return circuit is provided between
the. coil 455 and the main bus 411, The “manual” ter-
minal 498 of the switch section 435 is utilized to provide
an alternate energizing circuit for the coil 455, the
terminal 498 being connected back to the terminal 418
of the stop switch 421.

The three cam-controlled switches 431, 485, and 494,
each of which constitutes a controlling factor in the
operation of the circuit illustrated in FIG. 20, are all
operated from a single cam 591 which is mounted upon
the main control shaft 262, as best shown in FIG. 21.
As illustrated in that figure, the three switches are mount-
ed upon a mounting plate 582 that is supported upon a
shaft 262, one end 583 of the plate 502 being engaged
with a guide member 564 mounted on a shaft 284 to hold
the mounting plate in fixed position. Each of the
switches is provided with a cam follower roller which
engages the periphery of the cam 581. The switch 431
is maintained in the position illustrated in FIG. 20, by
the action of the cam 561, only when the shaft 262 is in
its initial or “zero” position (see FIG. 13). With the
shaft 262 in any of its other operating positions, the switch
431 is actuated to its alternate operating condition from
that shown in FIG. 20. The switch 485 is maintained in
the position illustrated in FIG. 20, by the action of the
cam 581 (FIG. 21) except when the shaft 262 is in its
“two” position, at which time the switch 485 closes upon
the terminal 486. The switch 494, on the other hand,
remains in the operating condition illustrated in FIG. 20
until the shaft 262 reaches its final or “three” position.

The control circuit of FIG. 20 is shown conditioned
for automatic operation of the printing machine 30. With
the circuit conditioned as shown in this figure, the opera-
tor starts the printing machine by pressing the push-
button 38 in the handle 37 of the plate etch applicator 39.
The handle 37 is pulled downwardly by the operator, as
described hereinabove, closing the switch 227. With both
of the switches 227 and 38 closed, the drive motor relay
DMR is energized through a circuit comprising, in series,
the relay operating coil 413, the stop switch 421 (nor-
mally closed), the switch 227, the switch 38, section 432
of the manual-automatic switch 433, the cam-controlled
switch 431 (closed at the “zero” position of the control
shaft 262), and the normally closed contacts 425 of the
control relay CR2. If, for some reason, the printing
machine is to be started without operating the plate etch
applicator 39, the drive motor relay DMR can be ener-
gized through an alternate circuit comprising the operat-
ing coil 413, the stop switch 421, the machine start
switch 419, and the contacts 425 of the control relay CR2
simply by closing the start switch 419 momentarily. As
soon as the relay DMR is energized, the normally closed
contacts 415 are closed, setting up a holding circuit for
the relay through the stop switch 421, the contacts 415,
and the normally closed contacts 425 of the control relay
CR2. Moreover, the contacts 414 of the relay DMR are
also closed, thereby energizing the main drive motor 416
of the printing machine. ‘The drive motor 416 is con-
nected, through suitable mechanical drive linkages and
the like, to the main operating shafts of the printing
machine and initiates cyclic operation of the major print-
ing machine components in conventional manner. When
the machine is started, the reset coil 43¢ of the counter
44 is also energized by a circuit starting with the main
bus 411 and including, in series, the normally closed con-
tacts 458 of the control relay CR7, and the secondary
bus 429, which is now effectively connected to the other
main bus 410 through the contacts 414 of the DMR relay.
With the reset coil 438 energized, the contacts 441 and
442 remain open and the contacts 443 are held open, as
described hereinabove. )

As noted hereinabove, the plate-etching operation is
controlled manually by the machine operator. When this
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operation has been completed, and the control handle 37
of the plate-etch applicator is returned to its normal posi-
tion, the sequence start switch 232 is closed, as described
hereinbefore. When the switch 232 closes, the operating
coil 477 of the pump motor relay PMR is energized
through a circuit starting at the main bus 411 and includ-
ing, in series with the coil 477, the pump motor switch
462, the sequence stop switch 463, the sequence start
switch 232, section 436 of the manual-automatic control
switch 433, and the secondary bus 429. Alternatively,
if the machine is to be started without using the plate-etch
applicator, the pump motor relay PMR can be energized
through a parallel circuit comprising the pump motor
switch 462, the stop switch 463, and the sequence start
switch 464. As soon as the relay PMR is energized, the
contacts 479 close, thereby affording an energizing circuit
for the pump motor 481. With the pump in operation,
a vacuum is built up to provide for operation of the sheet
feeder 34, as described hereinbefore. The contacts 478
of the pump motor relay PMR are also closed, affording
a holding circuit for the pump motor relay comprising, in
series, the bus 411, the operating coil 477, the pump
motor switch 462, the sequence stop switch 463, the
closed contacts 478, and the secondary bus 429.

The closing of the sequence start switch 232, and the
subsequent closing of the contacts 478 of the pump motor
relay, are also effective to energize the time delay relay
TDR3 through a series circuit comprising the cam-con-
trolled switch 485 and the operating coil 462 of the relay.
The normally closed contacts 459 of the control relay
CR7 also being included in this circuit. At the same
time, the time delay relay TDRS is also energized through
a circuit comprising, in series, the main bus 411, the op-
erating coil 491 of the relay, the cam-controlled switch
4%4, and the contacts 478 of the pump motor relay,
which are now closed. Actuation of the time delay relay
TDRS5 is effective to open the contacts 492 of that relay,
for a purpose to be described hereinafter. The two pair
of normally open contacts of the relay TDR3, on the
other hand, are now closed. Furthermore, with the hold-
ing circuit established for the pump motor relay PMR,
the printing machine control circuit is conditioned to
actuate the control mechanism 37¢ (FIGS. 18 and 19)
to rotate the main control shaft 262 from its “zero” to
its “one” position, and this action is effected during the
next cycle of machine operation.

During the next cycle of machine operation, after
actuation of the pump motor relay PMR, the pawl pulse
forward switch 473 is closed for a relatively short inter-
val; it will be recalled that this swiich is closed during
the same interval in each cycle of machine operation.
The pump motor relay PMR is energized, and since the
time delay relay TDR4 is not yet energized, the pawl
control solenoid 396 is energized through a circuit in-
cluding, in series, the bus 411, the solenoid 396, the
pawl pulse forward switch 473, the normaily closed
contacts 489 of the relay TDR4, the normally closed
contacts 459 of the control relay CR7, the contacts 478 of
the pump motor relay, and the secondary bus 429. En-
ergization of the pawl solenoid 396 is effective to actuate
the automatic sequence control mechanism 379, as de-
scribed hereinabove, to drive the main control shaft
262 from its “zero” to “one” position, initiating applica-
tion of a repellent solution to the master cylinder 32 of
the printing machine 3¢ as described hereinabove. On
the very mext cycle of machine operation, the pawl
pulse forward switch 473 again closes, again energizing
the pawl solenoid 396 and operating as before to advance
the main control shaft 262 from its “one” position to
its “two” position.

When the centrol shaft 262 moves to its “two” posi-
tion, the cam 561 (see FIG. 21) actuates the switch
485, opening the energizing circuit to the time delay relay
TDR3 (FIG. 20). The contacts 483 and 484 remain
closed for a fixed period of time, however, due to the
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time delay action of the relay. Consequently, the time
delay relay TDR4 is energized through an operating
circuit comprising, in series, the main bus 411, the oper-
ating coil 488 of the relay TDR4, the contacts 483 of the
relay TDR3, the switch 485, contacts 459 of the control
relay CR7, the contacts 478 of the pump motor relay
PMR, and the secondary bus 429. With the time delay
relay TDR4 energized, the contacts 489 are opened,
thereby opening the operating circuit for the pawl sol-
enoid 396 through the pawl pulse forward switch 473.
Accordingly, and as long as the contacts 489 remain
open, the pawl control solenoid 396 cannot be energized
through the switch 473, despite the fact that the switch
473 is closed during every cycle of machine operation,
with the result that the main control shaft 262 remains
in its “two” position. This position of the main control
shaft is maintained for a substantial number of cycles
of machine operation, as described more fully herein-
after in connection with FIG. 22.

Rotation of the main control shaft 262 to its “two”
position is also effective to energize the two blanket
cleaner solenoids 341 and 344 through an operating cir-
cuit comprising, in series, the main bus 413, the solenoids,
the contacts 484 of the time delay relay TDR3 (these
contacts are still closed, as noted hereinabove), the switch
4885, the contacts 459 of the control relay CR7, the con-
tacts 478 of the pump motor relay PMR, and the sec-
ondary bus 429. Consequently, the blanket cleaner 41
is actuated, as described hereinabove, applying a cleaning
solution to the blanket cylinder 300 of the printing ma-
chine 38. It shou'd also be noted that the movement of
the main control shaft 262 from its “zero” position is
effective to actuate the cam-controlled switch 431 from
its initial position, illustrated in FIG. 20, to its alternate
position. Actuation of this switch, however, has no im-
mediate effect upon operation of the other circuit com-
ponents.

After a cleaning solution has been applied to the
blanket cyliader for a predetermined number of cycles,
it is mecessary to allow some time for drying of the
blanket. As mnoted hereinabove, the time delay relay
TDR3 has been effectively de-energized by actuation of
the switch 485 to its alternate position in engagement
with the contact 486. After several cycles of machine
operation, determined by the construction and setting of
the time delay relay TDR3, the contacts 483 and 484 of
the relay open. Opening of the contacts 484 is effective
to de-energize the blanket cleaner solenoids 341 and 344,
interrupting application of a cleaning solution to the
blanket of the offset printing machine. At the same time,
the operating circuit for the time delay relay TDR4 is
opened by the opening of the contacts 483. This has no
immediate effect upon the operating condition of the
contacts 489 of the time delay relay TDR4, however;
the contacts 489 remain open for several cycles of ma-
chine operation. During this period, accordingly, the
pawl pulse circuit comprising the switch 473 remains
open, so that the control shaft 262 cannot be advanced
to its final operating position. The time delay interval
of the relay TDR4 is adjusted to provide sufficient time
for adequate drying of the blanket cylinder.

The next operational step carried out by the control
circuit of FIG. 20 is directed to imaging of the blanket
on the blanket cylinder. It will be recalled that rotation
of the main control shaft 262 to its “two” position is
effective to initiate inking of the master cylinder 32
through the ink-control linkage described hereinbefore,
particularly in connection with FIGS. 13 and 14. Thus,
inking is accomplished during a number of machine cy-
cles before transfer of the ink image to the blanket cylin-
der is initiated. This allows sufficient time to build up
an adequate ink image on the master.

After a given time interval established by the setting
of the time delay relay TDR4, the contacts 489 of this
relay are again closed, establishing an operating circuit
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for the pawl solenoid 396 through the pawl pulse forward
switch 473. When this occurs, the pawl solenoid is again
energized, as described herzinabove, advancing the con-
trol shaft 262 to its “three” position by actuating the
automatic sequence control mechanism 379 (see FIGS.
18 and 19) for the third time since initiation of machine
operation. With the master control shaft 262 in this
final operating positicn, the switch 431 remains in engage-
ment with its alternate terminal 506, the switch 485 is
returned to its original position, as shown in FIG. 20,
and the switch 494 is actuated to engage the terminal
497, thereby opening the operating circuit to the coil
491 of the time delay relay TDRS5. Actuation of the
switch 485 to its original position is effective to again
energize the operating coil 482 of the time delay relay
TDR2, as described hereinabove, again closing the con-
tacts 483 and 484. De-energization of the operating coil
of the time delay relay TDRS, however, does not imme-
diately permit the contacts 482 to close, since this relay
also delays its operation by a predetermined interval,
preferably equal to one or more machine cycies. The
movement of the control shaft 262 to its final position
is effective to bring the master cylinder 32 into engage-
ment with the blanket cylinder 390, as described herein-
before, through the linkage described particularly in
connection with FIGS. 13 and 13A.

With the circuit of FIG. 20 conditioned as outlined
immediately hereinabove, and with the control shaft 262
of the printing machine in its final or “three” position, the
printing machine 30 is conditioned to initiate a printing
and counting operation upon closing of the contacts 492
of the time delay relay TDR5. When the contacts 492
close, the control relay CR7 is energized through an
operating circuit comprising, in series, the main bus 411,
the relay operating coil 455, the switch section 435 of the
manual-automatic switch 433, the relay contacts 492 of
the time delay relay TDRS, the switch 494 (now closed
on contact 497), the contacts 478 of the relay PMR, and
the secondary bus 429. When the relay CR7 is energized,
the contacts 456 and 457 close, and the contacts 458 and
459 open. The closing of the contacts 457 provides a
holding circuit in parallel with the switch 494, so that
the relay CR7 remains energized even though the switch
494 may subsequently be opened, -as described herein-
after.

The opening of the contacts 459 of the control relay
CR7 effectively opens the operating circuit to the solenoid
396 through the pawl pulse forward switch 473. Con-
sequently, although the pawl pulse forward switch is
closed during each succeeding cycle of machine opera-
tion, the pawl solenoid 396 is not energized through this
switch.  Accordingly, the automatic sequence control
mechanism 370 (FIGS. 18 and 19) cannot be actuated
to drive the main control shaft 262 beyond its “three”
position. Consequently, the switch 494 remains closed
on the terminal 497, the switch 485 remains in the posi-
tion illustrated in FIG. 20, and the switch 431 remains
closed on the terminal 506. The opening of the contacts
458 of the relay CR7 effectively opens the original oper-
ating circuit for the reset coil 438 of the counter 44,
‘thereby de-energizing the reset coil and permitting the
counter to carry out a counting operation. The closing
of the contacts 456 of the relay CR7 does not establish
‘an alternate emergizing circuit for the reset coil, since
the circuit is open at the switch section 449 of the ganged
- control switch 446. Because the reset coil is de-energized,
the contacts 441-443 of the counter 44 all revert to the
original condition illustrated in FIG. 20.

Since the contacts 443 of the counter 44 are now closed,
the time delay relay TDR6 is energized through an oper-
ating circuit comprising, in series, the main bus 411, the
relay operating coil 461, the counter contacts 443, the
pump motor switch 462, the sequence stop switch 463, the
contacts 478 of the relay PMR, and the secondary bus
429, Accordingly, the relay contacts 465 of the time
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delay relay TDR6 are closed. Consequently, the feeder
solenoid 133 is provided with an operating circuit through
the contacts 465 of the relay TDR6 and the pump motor
switch 462 as described hereinabove. The vacuum valve
466 is also emergized through a similar circuit which
also includes the switch section 447 of the ganged con-
trol switch 446. Thus, operation of the feeder 34 is
initiated and paper is fed through the printing machine
38 as described hereinabove.

Paper may be fed through the printing machine 39
both from the systems chute 49, and subsequently, from
the main stack 37 (see FIGS. 4-8). As long as there are
any sheets to be fed in the systems chute 37, the paper-
no paper switch 103 remains closed upon the terminal 468.
Consequently, the count coil 439 of the counter 44 can-
not be energized, and the counter does not count the sheets
fed through the machine, as long as the sheets are fed
from the systems chute. When the last sheet of paper
leaves the systems chute, however, the switch 183 re-
turns to its normal position as indicated in FIG. 20.
Thereafter, during each cycle of the machine in which a
sheet of paper is fed into the printing machine, the
counter pulse switch 46 operates to apply a pulse to the
count coil 439 of the counter. The printing machine 3§
continues to operate without change, printing and count-
ing each sheet fed through the machine, until a prede-
termined number of sheets have been fed through the
machine, this number being determined by the setting of
the counter 44. The setting of the counter 44 may be
adjusted for each run of the machine by the machine
operator.

When the counter 44 has run out, the counter operates
to close the contacts 441 and 442 and to open the contacts
443, The opening of the contacts 443 immediately de-
energizes the time delay relay TDR6. The time delay ac-
tion of the relay, however, holds the contacts 465 closed
for a relatively short interval in order to maintain a com-
plete operating circuit to the feeder solenoid 133 and the
vacuum solencid 466 long enough to permit completion of
one or more feeding cycles. Usually, the time delay in-
terval for the relay TDR6 is made equal to two or more
machine cycles, although it may be less than one cycle
or even somewhat longer than two cycles if desired.

Actuation of the counter 44 is also effective to energize
the time delay relay TDR1. The operating circuit for
the time delay relay includes, in series, a main bus 411,

.the operating coil 428 of the relay, the contacts 441 of

the counter 44 (these contacts are now closed), the
switch 431 (now closed on contact 506), the contact 425
of the control relay CR2, and the other main bus 419,
With an operating circuit thus completed to the coil 428,
the contacts 426 and 427 of the relay TDR1 are closed.
Accordingly, the control relay CR2 is now .energized
through an operating circuit comprising, in series, the
main bus 411, the operating coil 423 of the control re-
lay, the contacts 426 of the relay TDRIL, and the sec-
ondary bus 429. Accordingly, the contacts 424 are closed
and the contacts 425 are opened in the control relay CR2.
Opening of the contacts 425 in the relay CR2 does not de-
energize the drive motor relay DMR, since an alternate
energizing circuit for this relay is now provided through
the contacts 427 of the time delay relay TDR1. The
closing of the contacts 424 in the relay CRZ2 affords a
holding circuit for this relay.

The closing of the contacts 441 and 442 in the counter
44 is also effective to set up an energizing circuit for the
pawl control solenoid 396. The operating circuit for the
pawl solenoid 396 includes, in. this instance, the main
bus 411, the solenoid 3%6, the pawl pulse reverse switch
472, the counter contacts 442, section 434 of the manual-
automatic switch 433, the counter contacts 441, the switch
431, the contacts 427 of relay TDR1 (now closed), and
the other main bus 410. Accordingly, in the next cycle
of operation, when the pawl pulse reverse switch 472 is
closed, the pawl solenoid 396 is energized and is effec-
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tive to actuate the automatic sequence control mechanism
370. As noted hereinabove, the timing for closing of the
reverse switch 472 is substantially different from that for
the forward switch 473. In this instance, the pawl control
solenoid 396 is energized at a time such that the auto-
matic sequence control mechanism is effective to rotate
the main control shaft 262 back from its “three” position
to its “two” position.

When the main control shaft 262 is rotated to its “two”
position, as described immediately hereinabove, the
switch 494 is returned to its initial operating condition as
illustrated in FIG. 20, again engaging the contact 493 and
opening the circuit to the contact 497. Consequently, the
time delay relay TDRS5 is again energized, opening the
contacts 492. Opening of these contacts is not effective to
de-energize the control relay CR7, however, because the
control relay is provided with its own holding circuit
through the contacts 457.

The cam-controlled switch 485 is also actuated to its
“two” position, engaging the contact 486. This action
does not establish any new operating circuits in the con-
trol arrangement, however, since the time delay relay
TDR3 has not been energized during the time immedi-
ately preceding actuation of the switch 485 and the relay
contacts 483 and 484 are both open. The operating con-
dition of the switch 431, of course, does not change, and
the switch remains in engagement with the contact 506.

During each of the next two cycles of machine opera-
tion, the pawl solenoid 396 is again energized, as described
hereinabove, actuating the automatic sequence control
mechanism 376 and driving the control shaft 262 first to
its “one” position and, in the next cycle, to its “zero”
position. When the main control shaft reaches its “zero”
position, the switches 431, 485, and 494 are all established
in their original operating conditions as illustrated in FIG.
20. The closing of the switch 485 to its original condition,
however, does not energize the time delay relay TDR3,
since the relay CR7 is still energized and the contacts 459
are open. 'The return of the switch 431 to its original posi-
tion, on the other hand, effectively opens the circuit to the
terminal 506 and thereby opens the operating circuit to
the time delay relay TDR1. Moreover, this action is also
effective to open the operating circuit through the pawl
pulse reverse switch 472, so that the pawl solenoid 396
cannot again be energized through this circuit. The time
delay relay TDR1 does not operate immediately, however,
but rather maintains the contacts 426 and 427 closed for
a predetermined but relatively short interval. Subsequent-
ly, however, the contacts of the time delay relay TDR1
open, thereby effectively opening the operating circuit to
the coil 413 of the drive motor relay DMR. As soon as
the relay DMR is de-energized, the entire machine stops,
being returned completely to the initial operating condi-
tion. The next operating run of the machine, therefore,
is initiated by the operator as described hereinabove, the
printing machine operating automatically to carry out the
full sequence of automatic steps set forth in detail here-
inbefore. :

Although separate switches are shown and described for
the pawl pulse switches 472, 473, these can obviously be
replaced by one single-pole double-throw switch, since
the two switches have a common terminal and are closed
at different times during the operating cycle of the ma-
chine. The illustration of two switches has been used only
to facilitate presentation of this part of the control circuit,
since explanation of the operation of the emergizing cir-
cuit for the pawl solenoid 396 is simpler and more easily
understandable on this basis.

Automatic Sequence Timing

FIG. 22 illustrates a typical timing cycle for automatic
operation of the printing machine 30, and also affords an
illustration of the variable time settings which may be
effected for a number of different operations. In the
timing chart of FIG. 22, the shaded portions of the bar
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chart represent the normal interval, in machine cycles, for
each operation. Typical variations which may be effected
by modification of the time delay characteristics of the
various relays in the circuit of FIG. 20 are shown by the
unshaded portions of the bar chart, as is the adjustable
setting for the counter 44. In the timing chart, the vari-
ous operations are correlated with the corresponding op-
erational positions of the main control shaft 262.

As shown in FIG. 22, the plate-etching operation is
effected with the shaft 262 in its initial or “zero” position.
No definite timing for this operation is shown, in terms of
machine cycles, since this operation is left under control
of the machine operator, being carried out manually by
means of the operating handle 37 of the plate-etch appli-
cator 36 (see FIG. 1). Upon completion of the plate-
etch operation, the control shaft 262 is advanced to ifs
“one” position, at which the application of repellent solu-
tion to the master cylinder is initiated.

One cycle after initiation of application of repellent
solution to the master, the control shaft 262 is moved to
its “two” position, thereby initiating inking of the master
on the master cylinder. In the next succeeding cycle of
operation, the blanket cleaner 41 is actuated to apply a
cleaning solution to the blanket cylinder, an operation

5 which normally requires a number of cycles of machine

operation. As indicated in the timing chart of FIG. 22,
this operation can be adjusted by adjusting the time delay
interval afforded by one of the relays of the control circuit
of FIG. 20; in this instance, the relay to be adjusted is the
time delay relay TDR3.

The blanket drying operation is also effected with the
control shaft 262 in its “two” position, and this operation
is also subject to adjustment over a range comprising a
number of machine cycles. Thus, and as shown in FIG.
22, the blanket drying operation can be adjusted over a
range of approximately eleven cycles, the effective operat-
ing range being determined by adjustment of the time
delay interval afforded by the relay TDR4.

The blanket imaging operation is effected upon move-
ment of the control shaft 262 to its “three” position. It
is desirable to build up a substantial ink image on the
blanket before the feeder is started and initiates the print-
ing operation. Adjustment of the time delay interval con-
trolling the blanket imaging operation is effected by ad-
justment of the time delay relay TDRS5. Control of the
number of sheets fed through the printing machine, on the
other hand, is effected by adjustment of the counter 44,
provided the machine is conditioned for control by the
counter as described hereinabove. If the switch 446
(FIG. 20) is set for system feed operation, however, the
printing operation is controlled by the paper-no paper
switch 103 instead of the counter 44. The printing opera-
tion takes place, of course, with the shaft 262 in the
“three” position.

Near the end of the printing operation, the control
shaft 262 is rotated back to its “two” position. As de-
scribed hereinabove, this operation takes place before
interruption of the paper feed, the time delay being con-
trolled by adjustment of the relay TDR6. The resulting
blanket run-down operation is desirable because it re-
duces the amount of ink present on the blanket and there-
fore substantially facilitates the blanket cleaning opera-
tion in the subsequent use of the printing machine 30.
The material printed during the blanket run-down stage
of operation is not adversely affected by the fact that
blanket imaging has been stopped, since sufficient ink
remains on the blanket to complete a few printing op-
erations.

Thereafter, the control shaft 262 is returned to its
“one” position, interrupting the feeding of sheets through
the printing machine and also interrupting inking .of the
master on the master cylinder 32 (see FIG. 1). In
the mext cycle of machine operation, the control shaft
262 is returned to its “zero” position, thereby interrupt-
ing the application of the repellent solution to the master
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cylinder. The machine is then shut off, there being an
adjustable interval between the return of the control shaft
262 to its original or “zero” position and final interrup-
tion of machine operation. This final adjustable delay
interval is provided in order to afford a means for accu-
rately controlling the ultimate position of the master
cylinder upon interruption of operation of the machine,
thereby assuring accurate and effective initiation of all
operations the next time the machine is placed in opera-
tion.

FIG. 23 illustrates a typical time delay relay structure
which may be employed to achieve the adjustable time
relationships shown in FIG. 22. Specifically, FIG. 23
shows the construction of the relay TDRS5 used to con-
trol the blanket-imaging operation. The operating coil
491 of the relay is connected in series with a diode 521
between the main bus 411 and the terminal 493 of the
switch 494. A capacitor 522 is connected in parallel
with the coil 491 to afford the charge storage necessary
to delay operation. A fixed resistor 523 is connected
in series with a variable resistor or potentiometer 524,
the resistance circuit being connected in shunt relation
to the coil 491 and the capacitor 522.

The time delay in return of the relay TDRS to ifs
original operating condition upon being de-energized (in
this instance the re-closing of the normally closed con-
tacts 492) is adjusted by adjusting the potenticmeter
524 to change the resistance of the discharge path for
the capacitor 522. The internal resistance of the coil
491 must be substantial, of course; it cannot represent
a short circuit for direct current. If desired, the ca-
pacitor 522 may also be made adjustable to afford a
further means for varying the time delay interval of
the relay. If two such adjustments are provided, it may
be desirable to construct one to provide a gross adjust-
ment, the other a fine adjustment of the. time interval.

Modifications of Automatic Sequence Control

The preceding operational description of the automatic
sequence control circuit of FIG. 20 is based upon sub-
stantially complete automatic control of all operations
of the machine, other than the application of plate-etch
solution to the master cylinder. To achieve such auto-
matic operation, with shut-off of the machine controlied
by the counter 44, it is necessary that the switches 433,
446, 452, and 462 be in the operating position illus-
trated in the drawing. On the other hand, each of these
switches may be actuated to an alternate position to
change the mode of operation of the printing machine
30. Thus, by actuating these particular switches, the
printing machine 3¢ may be conditioned for varying de-
grees of automatic and manual control.

Perhaps the simplest change which may be made in
the operating condition of the circuit of FIG. 20 is ef-
fected by actuation of the counter on-off switch 452.
This particular switch may be moved to its alternate
operating position, thereby opening the operating circuit
to the count coil 439 in the counter 44. When this is
done, the counter is effectively rendered inactive  and
cannot initiate shut down of the printing machine as
described hereinabove. Accordingly, if the switch is
thrown to its “off” position, it is necessary for the opera-
tor to stop the operation of the printing machine by
using the sequence stop switch 463. When this is done,
the pump motor relay PMR is de-energized, and the
relay TDRS is also de-energized, with the result that
feeding of paper through the printing machine is inter-
rupted. The control relay CR7 also is de-energized,
due tot he opening of the contacts 478 in the pump
motor telay PMR. The operating circuit of the drive
motor relay DMR, however, does not become de-ener-
gized by operation of the sequence stop switch 463.
Hence, in order to interrupt machine operation com-
pletely, the operator may actuate the stop switch 421 to
open the operating circuit to the relay DMR.
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A more substantial change may be effected by actua-
tion of the ganged control switch 446 to its alternate
position. In the position ilustrated in FIG. 20, the
switch 446 conditions the operating circuit of the ma-
chine for control by the counter 44. When actuated
with alternate position, however, the switch 446 condi-
tions the machine for automatic control in accordance
with the presence or absence of paper in the sysiems
chute 49 of the machine.

Thus, actuation of the switch 446 to its system feed
position connects the operating coil 428 of the relay
TDR1 directly to the terminal 506 of the cam-controlled
switch 431, bypassing the contacts 441 of the counter
44 completely. Accordingly, energization of the relay
TDR1 is now made independent of the counter, and
the counter does not control operation of this relay.
The switch section 447, on the other hand, when actu-
ated to its second or system feed position, connects the
vacuum valve solenoid 466 directly to the terminal 468
of the paper-no paper switch 183. Consequently, the
vacuum valve solenoid can be energized only when there
is paper in the systems chute 49, so that it is no longer
possible to feed paper from the main stack 37 of the
feeder 34 (see FIGS. 4-8). Accordingly, this portion
of the paper-feeding apparatus is rendered completely
independent of control by the counter 44.

Actuation of the switch section 448 of the switch 446
to its alternate or system feed position is effective to
establish- an alternate energizing circuit for the pawl
pulse reverse switch 472, this alternate circuit being inde-
pendent of the contacts 442 of the counter 44, Thus,
the pawl pulse reverse switch 472 is now connected in
a circuit through the switch section 448 to the paper-no
paper switch 163, and is energized when the switch
103 reverts to its normal position, as illustrated in FIG.
20, upon emptying of the systems chute 49. The switch
section 449, on the other hand, when actuated fo its
system feed position from that shown in FIG. 20, is
effective to establish an energizing or operating circuit
for the reset coil 438 of the counter 44, this circuit in-
cluding, in series therewith, the paper-no paper switch
193. Consequently, when the systems chute 49 is emp-
tied of paper, and the switch 163 reverts to the no-
paper position illustrated in FIG. 20, the reset coil 438
of the counter is energized, with the result that the con-
tacts 443 are open. Opening of the contacts 443 is effec-
tive to de-energize the time delay relay TDR6 and hence
to open the operating circuit of the feeder solenoid 133,
thereby de-energizing this portion of the paper-feed
mechanism. It is thus seen that the switch 446, when
moved to its system feed position, permits substantial
automatic operation of the printing machine 30, with in-
terruption of machine operation being controlled by the
paper-no paper switch 103 instead of the counter 44.

The pump motor switch 462 provides for independent
control of the paper feeding operation in the. printing
machine 30. When this switch is actvated to its alter-
nate position, from that shown in FIG. 20, the pump
motor relay PMR is energized directly through an op-
erating circuit including the switch 462, the normally
closed contacts 425 of the relay CR2, and the main bus
410. Similarly, the time delay relay TLR6 is energized
through substantially the same circuit, the normally
closed contacts 443 of the counter 44 being included
in the series with the operating circuit of the coil 461
of this relay. Actuation of the relay TDR6 is effective
to close the contacts 465, establishing an operating cir-
cuit for the feeder solenoid 133 through these contacts
and the switch 462. Similarly, the vacuum valve sole-
noid 466 is energized through substantially the same
circuit as the feeder solenoid 133, this circuit also in-
cluding the switch section 447 of the switch 446. Thus,
the pump motor switch 462 effectively provides for feed-
ing of paper through the machine, independently of the
automatic sequence control previously described.
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The switch 433, when actuated from the “automatic”
position illustrated in FIG. 22 the alternate “manual”
position, effects a substantially complete change in the
mode of operation of the printing machine 39. When
the switch 433 is actuated to its “manual” position, auto-
matic operation of the printing machine 3¢ is no longer
possible. Instead, it is now necessary for the machine
operator to control virtually all of the machine opera-
tions, in essentially the same manner as with a conven-
tional manual-operated offset duplicating machine.

Thus, actuation of the switch section 432 from its
“automatic” to its “manual” position is effective to open
the machine starting circuit through the switches 38 and
227 of the plate-etch applicator. Consequently, under
these conditions the machine can only be started by ac-
tuation of the manual pushbutton start switch 419. Ac-
tuation of the switch section 434 to its alternate posi-
tion, on the other hand, is effective to open the normal
energizing circuit for the pawl pulse reverse switch 472,
this being the circuit through the contacts 442 of the
counter 44. It is still possible to energize the pawl
solenoid 396 through the reverse switch 472 if the switch
446 is in its system feed position rather than the counter
control position in which the switch is shown in FIG. 20.

Actuation of the switch section 435 as of the manual-
automatic switch 433 fo the “manual” position is effec-
tive to energize the control relay CR7 upon the initia-
tion of machine operation, through essentially the same
circuit as the DMR relay, since closing of the switch
section 435 to the contact 498 connects the operating
coil 455 of the control relay CR7 directly back to the
terminal 418 on the relay DMR. With the control
relay CR7 energized immediately upon starting of the ma-
chine, it is not possible to energize the time delay relays
TDR3, TDR4 or TDRS in the manner described herein-
above to carry out the necessary sequence of electrical
operations for actuation of the pawl solenoid 396 to
drive the machine from its “zero” to its “three” control
shaft position. Furthermore, it is no longer possible
to energize the time delay relay TDR6 in accordance
with the automatic sequence described hereinbefore. In-
stead, it is now necessary to use the pump motor switch
462 to initiate the complete feeder operation.

Actuation of the switch section 436 to the alternate
“manual” position effectively opens the normal operating
circuit through the sequence start switch 232 of the
plate-etch applicator. Consequently, the pawl control
solenoid 396 cannot be energized, in the manner de-
scribed hereinbefore, through the pawl pulse forward
switch 473. Accordingly, the normal operating circuit
for the actuation of the pawl solenoid 396 to advance
the control shaft 262 through its various control posi-
tions is effectively and positively disabled. Thus, it is
now necessary for the operator to utilize the manual con-
trol handle 43 (see FIG. 1) to advance the control shaft
262 through its positions “one” (repellent application),
“two” (inking of master cylinder and cleaning and dry-
ing of blanket cylinder) and “three” (blanket imaging
and printing).

We claim:

1. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control shaft,
movable between an initial position, at least one inter-
mediate operating position, and a final operating position;
master inking means, repellent applicator means, blanket
cleaner means, and sheet feeder means, all operatively
connected to said main control shaft for actuation in pre-
determined sequence in response to movement of said
shaft from said initial position through said intermediate
position to said final position and back through said in-
termediate position to said initial position; a control mech-
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anism for moving said main control shaft between the
aforesaid positions, comprising a notched wheel mounted
on said shaft, a drive pawl engageable with the notches in
said wheel, drive means for continuously reciprocating
said drive pawl, a pawl control member for normally hold-
ing said drive pawl out of engagement with said wheel,
and an electrically actuated control device operatively
connected to said pawl control member for actuating said
control member to permit said drive pawl to engage said
wheel in driving relationship; and electrical control
means, connected to said control device, for energizing
said control device in predetermined time relation to
reciprocal movement of said pawl to permit said pawl to
drive said wheel and said shaft toward said final position
at the beginning of a printing operation and for energiz-
ing said control device in a different time relation to said
reciprocal movement to permit said pawl to drive said
wheel and said shaft back toward said initial position at
the end of a printing operation.

2. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control shaft,
rotatably movable between an initial position, at least one
intermediate operating position, and a final operating
position; master inking means, repellent applicator means,
blanket cleaner means, and sheet feeder means, all opera-
tively connected to said main control shaft for actuation
in predetermined sequence in response to movement of
said shaft from said initial position through said inter-
mediate position to said final position and back through
said intermediate position to said initial position; a con-
trol mechanism for moving said main control shaft be-
tween the aforesaid positions, comprising a mnotched
ratchet wheel mounted on said shaft, a drive pawl engage-
able with said ratchet wheel, drive means for continuously
reciprocating said drive pawl, a paw! control member for
normeally holding said drive pawl out of engagement with
said ratchet wheel, and an electrically actuated control
device operatively connected to said pawl control mem-
ber for actuating said control member to permit said drive
pawl to engage said ratchet wheel in driving relationship;
electrical control means, connected to said control device,
for energizing said control device in predetermined time
relation to reciprocal movement of said pawl to permit
said pawl to drive said ratchet wheel and said shaft toward
said final position at the beginning of a printing operation
and for energizing said control device in a different time
relation to said reciprocal movement to permit said
pawl to drive said ratchet wheel and said shaft back to-
ward said initial position at the end of a printing opera-
tion; and means, comprising a single manual operating
member connected to said shaft, for manually controlling
the movement of said control shaft to the exclusion of
said control mechanism and said electrical control means.

3. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control shaft,
movable between an initial position, at least one inter-
mediate operating position, and a final operating position;
master inking means, repellent applicator means, blanket
cleaner means, and sheet feeder means, all operatively
connected to said main control shaft for actuation in pre-
determined sequence in response to movement of said
shaft from said initial position through said intermediate
position to said final position; a control mechanism for
moving said main control shaft between the aforesaid
positions, comprising a notched ratchet wheel mounted
on said shaft, a drive pawl engageable with said ratchet
wheel, drive means for continuously reciprocating said
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drive pawl, a pawl control member for normally holding
said drive pawl out of engagement with said ratchet wheel,
and an electrically actuated control device operatively
connected to said pawl control member for actuating said
control member to permit said drive pawl to engage said
ratchet wheel in driving relationship; electrical control
means, connected to said control device, for energizing
said control device in predetermined time relation to
reciprocal movement of said pawl to permit said pawl to
drive said wheel and said shaft toward said final position
at the beginning of a printing operation and for energizing
said control device in a different time relation to said
reciprocal movement to permit said pawl to drive said
ratchet wheel and said shaft back toward said initial
position at the end of a printing operation; and at least
one time delay device, incorporated in said control means,
for maintaining said control shaft in said intermediate
position for a predetermined time interval before advance-
ment to said final position, said device being ineffective to
delay return movement of said shaft to said initial posi-
tion. :

4. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control shaft,
movable between an initial position, and first, second, and
third operating positions; master inking means, repellent
applicator means, blanket cleaner means, and sheet feeder
means; means operatively connecting each of the afore-
said means to said main control shaft to actuate said re-
pellent applicator means whenever said main control shaft
is in any of said three operating positions, to actuate said
inking means whenever said shaft is in said second and
third operating positions, to actuate said blanket cleaner
means only when said shaft is in said second operating
position, and tc actuate said sheet feeder in response to
movement of said shaft to said third operating position; a
control mechanism for moving said main control shaft
between the aforesaid positions, comprising a notched
wheel mounted on said shaft, a drive pawl engageable
with said wheel, drive means for continuously recipro-
cating said drive pawl, a pawl control member for normal-
ly holding said drive pawl out of engagement with said
wheel, and an electrically actuated control device opera-
tively connected to said pawl control member for actuat-
ing said control member to permit said drive pawl to
engage said wheel in driving relationship; and electrical
control means, connected to said control device, for ener-
gizing said control device in predetermined time relation
to reciprocal movement of said pawl to permit said pawl
to drive said wheel and said shaft toward said final posi-
tion at the beginning of a printing operation and for en-
ergizing said control device in a different time relation to
said reciprocal movement to permit said pawl to drive said
wheel and said shaft back toward said initial position at
the end of a printing operation.

5. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a rotatable main con-
trol shaft; detent means for establishing an initial posi-
tion, -at least one intermediate operating position, and a
final operating position for said shaft; master inking
means, repellent applicator means, blanket cleaner meauns,
and sheet feeder means, all operatively connected to said
main control shaft for actuation in predetermined se-
quence in response to movement of said shaft from said
initial position through said intermediate position to said
final position; a control mechanism for moving said main
control shaft between the aforesaid positions, comprising
a notched ratchet wheel mounted on said shaft, a drive
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pawl engageable with said ratchet wheel, drive means for
continuously reciprocating said drive pawl, a pivolal pawl
control lever normally holding said drive pawl out of en-
gagement with said ratchet wheel, and a solenoid opera-
tively connected to said pawl control lever for pivoting
said control lever out of engagement with said drive pawl
to permit said drive pawl to engage said ratchet wheel in
driving relationship; and electrical control means con-
nected to said control device, for energizing said solenoid
in predetermined time relation to reciprocal movement of
said pawl to permit said pawl to drive said ratchet wheel
and said shaft toward said final position at the beginning
of a printing operation and for energizing said solenoid in
a different time relation to said reciprocal movement to
permit said pawl to drive said ratchet wheel and said
shaft back toward said initiai position at the end of a
printing operation.

6. An offset printing machine of the kind including a
master cylinder upon which a planographic master may be
mounted and a blanket cylinder for receiving an ink image
from a master mounted on the master cylinder and for
transferring that ink image to a print-receiving sheet, said
printing machine comprising: a main control shaft, mov-
able between an initial position, at least one intermediate
operating position, and a final operating position; master
inking means, repellent applicator means, blanket cleaner
means, and sheet feeder means, all operatively connected
to said main control shaft for actuation in predetermined
sequence in response to movement of said shaft from said
initial position through said intermediate position to said
final position; an electrically actuated control mechanism
for moving said main control shaft between the aforesaid
positions; an electrical control circuit, connected to said
control mechanism, for energizing said control mechanism

5 to drive said shaft toward said final position at the be-

ginning of a printing operation and for energizing said
conirol mechanism to drive said shaft back toward said
initial position at the end of a printing operation; a main
electrical drive circuit; a plate-etch applicator for apply-
ing an etching solution to a planographic master mounted
on said master cylinder, said applicator having a control
member movable from an initial position to an operating
position; a first control swiich, electrically connected to
said drive circuit and operatively connected to said con-
trol member, for starting said machine in response to
movement of said plate-etch applicator control member to
said operating position; and a second control switch, elec-
trically connected to said control circuit and operatively
connected to said confrol member, for actuating said
contro} circuit in response to movement of said control
member from said operating position toward said initial
position,

7. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control mem-
ber, movable between an initial position, at least one in-
termediate operating position, and a final operating posi-
tion; inking means for applying ink to a planographic
master mounted on said master cylinder; repellent appli-
cator means for applying an ink repellent solution to a
planographic master mounted on said master cylinder;
blanket imaging means for moving one of said master and
blanket cylinders from an initial position displaced from
the other to a blanket-imaging position in which a plan-
ographic master mounted on said master cylinder engages
said blanket cylinder in ink-transferring relation; a blanket
cleaner device for applying a cleaning solution to said
blanket cylinder; a sheet feeder device for feeding sheets
into print-receiving relation to said blanket cyiinder; con-
trol means, operatively connecting said inking means, said
repellent applicator means, said blanket imaging means,
said blanket cleaner device and said sheet feeder device
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to said main control member for actuation in predeter-
mined sequence in response to movement of said main
control member from said initial position through said in-
termediate position to said final position and back through
said intermediate position to said initial position; a single
manual control member for moving said main control
member to said positions; and an electrically actuated
automatic mechanism for advancing said main control
member between said positions.

8. An offset printing machine of the kind including a
master cylinder upon which a planocgraphic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-recsiving sheet,
said printing machine comprising: a main control shaft,
movable between an initial position, a first intermediate
operating position, a second intermediate operating posi-
tion, and a final operating position; inking means for
applying ink to a planographic master mounted on said
master cylinder; repellent applicator means for applying
an ink repellent solution to a planographic master
mounted on said master cylinder; blanket imaging means
for moving one of said master and blanket cylinders from
an initial position displaced from the other to a blanket-
imaging position in which a planographic master mounted
on said master cylinder engages said blanket cylinder in
ink-transferring relation; a blanket cleaner device for ap-
plying a cleaning solution to said blanket cylinder; a sheet
feeder device for feeding sheets into print-receiving re-
lation to said blanket cylinder; and means, operatively
connecting said inking means, said repellent applicator
means, said blanket imaging means, said blanket cleaner
device, and said sheet feeder device to said main control
shaft to actuate said repellent applicator means, said
inking means, and said blanket cleaner device upon move-
ment of said shaft through said first intermediate posi-
tion, and into said second intermediate position and to
actuate said blanket-imaging means and said sheet feeder
device in respense to movement of said shaft to said final
operating position.

9. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control mem-
ber, movable between an initial position, at least one in-
termediate operating position, and a final operating posi-
tion; inking means for applying ink to a planographic
master mountsd on said master cylinder; repellent appli-
cator means for applying an ink repellent solution to a
planographic master mounted on said master cylinder;
blanket imaging means for moving one of said master
and blanket cylinders from an initial position displaced
from the other to a blanket-imaging position in which a
planographic master mounted on said master cylinder
engages said blanket cylinder in ink-transferring relation;
an electrically actuated blanket cleaner device for apply-
ing a cleaning solution to said blanket cylinder; an elec-
trically actuated sheet feeder device for feeding sheets into
print-receiving relation to said blanket cylinder; means,

echanically connecting said inking means, said repellent
applicator means, and said blanket imaging means to
said main control member for actuation in predetermined
sequence in response to movement of said main control
member from said position through said intermediate
position to said final position; electrical control means,
electrically connected to said blanket cleaner and sheet
feeder devices and operatively connected to said main
control member, for actuating said devices in predeter-
mined sequence in response to movement of said main
control member from said initial position through said
intermediate position to said final position; and a single
manual control member for actuating said main control
member to said positions.
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10. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main conirol mem-
ber, movable between an initial position, at least one in-
termediate operating position, and a final operating posi-
tion; an electrically actuated control mechanism for
moving said main coatrol member between the afore-
said positions; an electrically actuated blanket cleaner de-
vice for applying a cleaning solution to the external sur-
face of said blanket cylinder; first electrical control
means, electrically connected to said blanket cleaner, and
responsive to movement of said main control member,
for actuating said blanket cleaner upon movement of
said main control member from said initial position to
an intermediate operating position; and further electrical
control means, electrically connected to said control
mechanism, for maintaining said main control member
in said intermediate operating position, without energiz-
ing said first electrical control means, for a predeter-
mined interval to permit drying of the exterior of said
blanket cylinder before said main control shaft is moved
to said final operating position.

11. An offset prinfing machine of the kind including
a master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder
and for transferring that ink image to a print-receiving
sheet, said printing machine comprising: a main con-
trol member, movable between an initial position, at least
one intermediate operating position, and a final operating
position; an electrically actuated control mechanism for
moving said main control member between the aforesaid
positions; an electrically actuated blanket cleaner device
for applying a cleaning solution to the external surface
of said blanket cylinder; electrical control means, elec-
trically connected to said blanket cleaner, and responsive
to movement of said main control member, for actuating
said blanket cleaner upon movement of said main con-
rol member from said initial position to an intermediate
operating position, said control means including an ad-
justable time control device for interrupting actuation
of said blanket cleaner after a predetermined adjustable
time interval; and further electrical control means, elec-
trically connected to said electrical control mechanism,
for maintaining said main control member in said inter-
mediate operating position for a predetermined adjust-
able time interval to permit drying of the exterior of said
blanket cylinder before said main control member is
moved to said final operating position.

12. An offset printing machine of the kind including
a master cylinder upon which a planographic master
may be mounted and a blanket cylinder for receiving an
ink image from a master mounted on the master cylin-
der and for transferring that ink image to a print-receiving
sheet, said printing machine comprising: a main control
shaft, rotatable between an initial position, at least one
intermediate operating position, and a final operating po-
sition; an electrically actuated control mechanism for
rotating said main control shaft between the aforesaid
positions; an electrically actuated blanket cleaner device,
including at least one solenoid, for applying a cleaning
solution to the external surface of said blanket cylinder;
first electrical control means, comprising an energizing
circuit electrically connected to said blanket cleaner sole-
noid and including a cani-actuated control switch respon-
sive to movement of said main control shaft, for actuat-
ing said blanket cleaner upon movement of said main
control shaft from said initial position to aa intermediate
operating position, said control means further compris-
ing an adjustable time control device for interrupting
actuation of said blanket cleaner after a predetermined
adjustable time interval; and second electrical control
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means, comprising a second adjustable time coatrol de-
vice electrically connected to said comtrol mechanism,
for actuating said control mechanism to advance said
main control shaft from said intermediate operating po-
sition to said final operating position after a predeter-
mined adjustable time interval to permit drying of the
exterior of said blanket cylinder before said main con-
trol shaft is moved to said final operating position.

13. An offset printing machine of the kind including
a master cylinder upon which a planographic master
may be mounted and a blanket cylinder for receiving an
ink image from a master mounted on the master cylinder
and for transferring that ink image to a print-receiving
sheet, said printing machine comprising: a main coatrol
member, movable between an initial position, at least
one intermediate operating position, and a final operat-
ing position; an electrically actuated control mechanism
for moving said main control member between the afore-
said positions; an electrically actuated blanket cleaner
device for applying a cleaning solution to the external
surface of said blanket cylinder; electrical control means,
electrically connected to said blanket cleaner, and re-
sponsive to movement of said main control member, for
actuating said blanket cleaner upon movement of said
main control member from said initial position to an
intermediate operating position, said control means in-
cluding an adjustable time control device for interrupt-
ing actuation of said bianket cleaner after a predeter-
mined adjustable time interval; further electrical control
means, electrically connecied to said electrical control
mechanism, for maintaining said main control member
in said intermediate operating position for a predeter-
mined adjustable time interval to permit drying of the
exterior of said blanket cylinder before said main control
shaft is moved to said final operating position; a main
electrical drive circuit; a plate etch applicator for apply-
ing an etching solution to a planographic master mounted
on said master cylinder, said applicator having a control
member movable from an initial position to an operat-
ing position; a first control switch, electrically connected
to said drive circuit and operatively connected to said
control member, for starting said machine in response to
movement of said control member to said operating posi-
tion; and a second control switch, electrically connected
to both of said electrical control means and operatively
connected to said control member, for actuating said con-
trol circuit means in response to movement of said con-
trol member from said operating position toward said
initial position.

14. An offset printing machine of the kind inciuding
a master cylinder upon which a planographic master
may be mounted and a blanket cylinder for receiving an
ink image from a master mounted on the master cylinder
and for transferring that ink image to a print-receiving
sheet, said printing machine comprising: a main control
member, movable between an initial position, at least
one intermediate operating position, and a final operat-
ing position; an electrically actuated control mechanism
for moving said main control member between the afore-
said positions; an electrically actuated blanket cleaner
device for applying a cleaning solution to the external
surface of said blanket cylinder; first electrical conirol
means, electrically connected to said blanket cleaner, and
responsive to movement of said main control member,
for actuating said blanket cleaner upon movement of
said main control member from said initial position to
an intermediate operating position, said control means
including an adjustable time control device for inter-
rupting actuation of said blanket cleaner after a predeter-
mined adjustabie time interval; second electrical control
means, electrically connected to said electrical control
mechanism, for maintaining said main control member
in said intermediate operating position for a predeter-
mined adjustable time interval to permit drying of the
exterior of said blanket cylinder before said main control
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shaft is moved to said final operating position; an eléc-
tricaily actuated sheet feeder for feeding print-receiving
sheets into printing engagement with said blanket cylin-
der; means, operatively connected to said main control
member, for engaging said master and blanket cylinders
in ink-transferring relation in response to movement of
said main control member to said final operating posi-
tion; and additional electrical control means, electrically
connected to said sheet feeder and responsive to move-
ment of said main control member, for actuating said
sheet feeder a predetermined time interval after said
main control member reaches said final operating posi-
tion, said control means including an adjustable time
control device for adjusting said time interval to control
pre-imaging of said blanket cylinder.

15. An offset printing machine of the kind including
a master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control mem-
ber, movable between an initial position, at least one
intermediate operating position, and a final operating
position; an electrically actuated control mechanism for
moving said main control member between the aforesaid
positions; an electrically actuated sheet feeder for feed-
ing print-receiving sheets into printing engagement with
said blanket cylinder; means, operatively connected to
said main control member, for engaging said master and
blanket cylinders in ink-transferring relation in response
to movement of said main control member to said final
operating position; and electrical control means, electri-
cally connected to said sheet feeder and responsive to
movement of said main control member to said final
operating position; for actuating said sheet feeder a pre-
determined time interval after said main control member
reaches said final operating position, said control means
including an adjustable time control device for adjust-
ing said time interval to control pre-imaging of said
blanket cylinder.

16. An offset printing machine of the kind including a
main frame, a master cylinder upon which a planographic
master may be mounted and a blanket cylinder mounted
on said main frame for receiving an ink image from a
master mounted on the master cylinder and for transfer-
ring that ink image to a prini-receiving sheet, said master
cylinder being mounted in an auxiliary frame pivotally
mounted on said main frame, said printing machine com-
prising: a main control shaft, mounted on said auxiliary
frame and rotatably movable between an initial position,
at least one intermediate operating position, and a final
operating position; an electrically actuated control mecha-
nism for moving said main control shaft between the
aforesaid positions; an electrically actuated sheet feeder
for feeding print-receiving sheets into printing engagement
with said blanket cylinder; means, comprising a cam
mounted on said shaft and a cam follower linkage con-
nected to said frames, for pivoting said auxiliary frame to
move said master cylinder into ink-transferring relation to
said blanket cylinder in response to movement of said
shaft to said final operating position; and electrical control
means, electrically connected to said sheet feeder and
responsive to movement of said shaft, for actuating said
sheet feeder a predetermined adjustable time interval
after said main control member reaches said final operat-
ing position, said control means including an adjustable
time delay relay connected in the operating circuits for
said sheet feeder and switching means, operatively con-
nected to said control shaft, for actuating said relay in
response to movements of said shaft.

17. An offset printing machine of the kind including
a master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,



said printing machine comprising: a main control mem-
ber, movable between an initial position, at least one in-
termediate operating positicn, and a final operating posi-
tion; an electrically actuated contrcl mechanism for mov-
ing said main control member from said initial position to
said final operating position during initiation of a printing
operation and for returning said main control member to
said initial position at the end of a printing operaticn;
an electrically actuated sheet feeder for feeding print-re-
ceiving sheets into printing engagement with said bianket
cylinder; means, operatively connected to said main con-
trol member, for engaging said master and blanket cylin-
ders in ink-transferring relation in respense to movement
of said main contrcl member into said final operating posi-
tion; first electrical control means, electrically connected to
said sheet feeder and responsive to movement of said main
control member, for actuating said sheet feeder a predeter-
mined time interval after said main control member
reaches said final operating position, said control means
including an adjustable time control device for adjusting
said time interval to control pre-imaging of said blanket
cylinder; and second e¢lectrical control means for shutting
off said sheet feeder after said control member has been
moved from said final operating position back to said in-
termediate position to provide for blanket run-down.

18. An offset printing machine of the kind including a
master cylinder upon which a planographic master may be
mounted and a blanket cylinder for receiving an ink image
from a master mounted on the master cylinder and for
transferring that ink image to a print-receiving sheet, said
printing machine comprising: a main control shaft, mov-
able between an initial position, at least one intermediate
operating position, and a final operating position; an
electrically actuated control mechanism for moving said
main control shaft between the aforesaid positions; an elec-
trically actuated sheet feeder for feeding print-receiving
sheets into printing engagement with said blanket cylin-
der; means, operatively connected to said main control
member, for engaging said master and blanket cylinders
in ink-transferring relation in response to movement of
said main control shaft to said final operating position;
electrical control means, electrically connected to said
sheet feeder and responsive to movement of said main con-
trol shaft, for actuating said sheet feedzr a predetermined
time interval after said main control shafi reaches said
final operating position, said control means including an
adjustable time control device for adjusting said time
interval to contro]l pre-imaging of said blanket cylinder;
a main electrical drive circuit; a plate etch applicator for

applying an etching solution to a planographic master _

mounted on said master cylinder, said applicator having
a conirol member movable from an initial position to an
operating position; a first control switch, electrically con-
nected to said drive circuit and operatively connected to
said plate etch applicator confrol member, for starting
said machine in response to movement of said control
member to said operating position; and a second control
switch, electrically connected to said control mechanism
and to said electrical control means, operatively conznected
to said plate etch applicator control member, for actuat-
ing said control circuit means in response to movement of
said control member from said operating position toward
said initial position.

19. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main electrical drive
circuit; a plate etch applicator for applying an etching solu-
tion to a phanographic master mounted on said master
cylinder, said applicator having a control member mov-
able from an initial position to an operating position; a
first control switch, electrically connected to said drive
circuit and operatively connected to said control member,
for starting said machine in response to movement of
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said control member to said operating position; automatic
sequence control circuit means for controlling operation
of said printing machine after etching of said master; and
a second control switch, electrically conmnected to said
control circuit means and operatively connected to said
gzontrol member, for actuating said control circuit means
In respense to movement of said control member from
said operating position toward said initial position.

20. An offset printing machine of the kind including a
master cylinder upon which a planographic master may be
meunted and a blanket cylinder for receiving an ink image
from a master mounted on the master cylinder and for
transferring that ink image to a prini-receiving sheet, said
prz_nting machine comprising: a main electrical drive cir-
cuit; a plate etch applicator for applying an etching solu-
tion f0 a planographic master monnted on said master
cylinder, said applicator having a mannal operating handle
movable from an initial position toc an operating position;
2 first control switch, electrically conuected to said drive
Ezircuit and operatively connected to said handle, for start-
ing said machine in response to movement of said con-
trol member to said operating position; a manually oper-
gble safety switch, mounted on said handle and connected
in series with said first control switch, for preventing start-
ing of said machine due to accidental displacement of said
handl«_e to said operating position; automatic sequence cen-
.trol circuit means for controlling operation of said print-
ing machine after etching of said master; and a second
coptrol switch, electrically connected to said control cir-
cuit means and operatively connected to said control mem-
ber, for actuating said control circuit means in response to
movement of said control member from said operating
position toward said initial position.

21. An offset printing machine of the kind including a
master cylinder upon which a plancgraphic master may
Pe mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
fO.I‘ transferring that ink image to a print-receiving sheet
said printing machine comprising: a main control shaft’
mov'able between an initial position, at least one inter:
{ne@late position, and a final operating position; master
inking means, repellent applicator means, blanket cleaner
means, and sheet feeder means, all operatively connected
to said main control shaft for actuation in predetermined
sequence in response to movement of said shaft from said
initial position through said intermediate position to said
final position; an electrically actuated control mechanism
fo_r moving said main control shaft between the afore.
said positions; electrical control means, connected to said
control mechanism, for actuating said mechanism to move
said shaft and actuate said inking, repellent applicator
blanket cleaner, and sheet feeder means in predetermined’
sequence to initiate a printing operation; a counter for
c'oungng print-receiving sheets fed through said machine;
circuit means for connecting said counter to said control
means to stop said printing machine by actuating said
co_ntrol‘ mechanism to return said main control shaft to
said initial position; and manual control means, including
a.n'operating handle connected to said shaft, for overf
riding and superseding said control mechanism, control
means, and counter to permit fully manual contro] by a
machine operator.

22. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
!36 mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
fo'r transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control shaft
movgble between an initial position, at least one inter:
{ne@late position, and a final operating position; master
inking means, repellent applicator means, blanket cleaner
means, and sheet feeder means including a systems feed
sheet storage magazine, all operatively connected to said
main control shaft for actuation in predetermined
sequence in response to movement of said shaft from
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said initial position through said intermediate position to
said final position; an electrically actuated control mech-
anism for moving said main control shaft between the
aforesaid positions; electrical control means, connected
to said control mechanism, for actuating said mechanism
to move said shaft and actuate said inking, repellent ap-
plicator, blanket cleaner, and sheet feeder means in pre-
determined sequence to initiate a printing operation; a
sensing device for semsing the absence of sheets in said
systems storage magazine; circuit means for connecting
said sensing device to said control means to stop said
printing machine by actuating said control mechanism
to return said main control shaft to said initial position;
and manual control means, including operating handle
connected to said shaft, for overriding and superseding
said control mechanism, sensing device, and control means
to permit fully manual control by a machine operator.

23. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control shaft,
movable between an initial position, at least one inter-
mediate position, and a final operating position; master
inking means, repellent applicator means, blanket cleaner
means, and sheet feeder means including a systems feed
sheet storage magazine, all operatively connected to said
main control shaft for actuation in predetermined
sequence in response to movement of said shaft from
said initial position through said intermediate position to
said final position; an electrically actuated control mech-
anism for moving said main control shaft between the
aforesaid positions; electrical control means, connected
to said control mechanism, for actuating said mechanism
to move said shaft and actuate said inking, repellent ap-
plicator, blanket cleaner, and sheet feeder means in pre-
determined sequence to initiate a printing operation; a
counter for counting print-receiving sheets fed through
said machine; first circuit means for conmecting said
counter to said control means to stop said printing ma-
chine by actuating said control mechanism to return said
main control shaft to said initial position; a sensing de-
vice for sensing the absence of sheets in said systems
storage magazine; second circuit means for connecting
said sensing device to said control means to stop said
printing machine by actuating said control mechanism to
return said main control shaft to said initial position; and
switching means, incorporated in said first and second
circuit means, for conditioning said printing machine for
either counter stop or systems feed stop.
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24. An offset printing machine of the kind including a
master cylinder upon which a planographic master may
be mounted and a blanket cylinder for receiving an ink
image from a master mounted on the master cylinder and
for transferring that ink image to a print-receiving sheet,
said printing machine comprising: a main control shaft,
movable between an initial position, at least one inter-
mediate position, and a final operating position; master
inking means, repellent applicator means, blanket cleaner
means, and sheet feeder means including a systems feed
sheet storage magazine, and a main sheet feed storage
magazine, all operatively connected to said main control
shaft for actuation in predetermined sequence in response
to movement of said shaft from said initial position
through said intermediate position to said final position;
an electrically actuated control mechanism for moving
said main control shaft between the aforesaid positions;
electrical control means, connected to said control mech-
anism, for actuating said mechanism to move said shaft
and actuate said inking, repellent applicator, blanket
cleaner, and sheet feeder means in predetermined se-
quence to initiate a printing operation; a counter for
counting print-receiving sheets fed through said machine;
a sensing device for sensing the absence of sheets in said
systems storage magazine; first circuit means for con-
necting said sensing device and said counter to said con-
trol means to stop said printing machine by actuating
said control mechanism to return said main control shaft
to said initial position upon feeding of a given member
of sheets from said main storage magazine; second circuit
means for connecting said sensing device to said control
means substantially independently of said counter to stop
said printing machine by actuating said control mech-
anism to return said main control shaft to said initial
position upon emptying of said systems storage magazine;
and switching means, incorporated in said first and second
circuit means, for conditioning said printing machine for
either counter stop or systems feed stop.
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