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This invention relates to . rotary intaglio
printing machines and more particularly to ma-
chines of this nature having electric motors for
registering the form cylinders, and to an im-
proved arrangeinent of controls for said motors.

One object of this invention is to provide an
improved control for an electric mctor for reg-
istering a form cylinder of a printing machine.

Another object is to provide in a control of
the above nature, means to prevent the back-
ward rotation of the cylinder while the printing
machine is stopped and a doctor blade is in eon-
tact therewith.

Still another object is to provide in a control
¢f the above nature, means to prevent the opera-
tion of the cylinder registering motor when the
impression roller is down and the printing ma-
chine is stopped.

A further object of this invention is to provide

in a centrol of the above nature, a selector switch

operative to permit either a limited or s con-
tinuous rotation of the cylinder by its registering
motor when either a “forward” or a. “reverse”
control is operated while the machine is run-
ning.

It is also an cbject of this invention to pro-
vide an improved means for controlling a rotary
intaglio printing machine, that is simple, dura-
ble, and inexpensive in construction, as well as

convenient, practical, serviceable and efficient :

in use.

With the foregoing and other objects in view,
which will appear as the description proceeds,
the invention resides in the combination and ar-
rangement of parts, and in the details of con-
struction hereinafter described and claimed, it
being understood that various changes in the
precise embodiment of the invention herein dis-
clesed may be made within the scope of what is
claimed without departing from the spirit of the
invention.

The preferred embodiment of the invention is
illustrated in the accompanying drawings,
wherein:

Figure 1 is a schematic layout of a printing
machine embodying the features and principles
of this invention;

Figure 2 is a broken end elevational view of a
printing unit of the machine:

Figure 3 is a broken sectional view taken on
the line 33 of Figure 2;

Figure 4 is a broken plan view of the doctor
blade mechanism for the printing unit a2s seen
~in the direction of arrow 4 in Figure 2;
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Figure 5 is a sectional view taken on line 5—5
of Pigure 4; and

Figure 6 is a circuit diagram showing the elec-
trical controls for the cylinder registering mo-
tor and the various interlocks whereby the fea-
tures, principles and objects of this inventicn
are ohtained.

Referring now to the drawings wherein like
reference numerals designate like parts through-
out the several views, and especially to Figure 1,
the. numeral (1 denotes a web roll supporting
reel upon which is mounted a web roll 12 from
which a web 18 is led over suitable guide rollers
14 to a first printing unit i5. From the unit
{5, the web 13 is guided by guide rollers 16 to a
second printing unit (T and then by guide roll-
ers 18, 19 and 21 to subsequent printing units 22,
23 and 24 respectively. From the unit 24, the
web 18 is guided by guide rollers 25, turning
bars 2§ and rollers 2T to a folding mechanism
28. A cylinder registering control station 29 is
provided at each of the printing units 15, i1,
22, 23 and 24, and a group of cylinder register-
ing control stations, one for each printing unit,
are provided at the folding mechanism and in-
dicated by numerals 31.

The printing units 15, 17, 22, 23 and 24 are
substantially  identical in structure and they,
with the folder 28, are arranged to be operated
by a common starting motor 32 (shown diagram-
matically in Figure 6), and a running motor 33,
which are suitably connected to each unit by
means of a common drive shaft 34 (Figures 2
and 3). Each printing unit includes an ink
fountain 85, a form cylinder 36, mounted to run
partly in a body of ink contained in said foun-
tain ‘38, a doctor blade 31, with its associated
mechanism, an impression roller 39, back-up
rollers 41, and mechanism 42 for moving the im-
pression roller upwardly away from the form
cylinder 36.

The form cylinder 3§ is adapted to be rotated
from the common drive shaft 34 by means of
meshing bevel gears 43 and 44 respectively se-
cured on the common shaft 34 and to a spur
gear 45 (see Figure 3). The gear 45 is secured
to a shaft 38 and meshes with a gear ‘45, secured
as by a key 41, to a short horizontal shaft 48
journaled at one end in a frame member 49. A
pinion 51 is secured, as by a key 52, to the other
end of the shaft 48 and is in mesh with each of
a set of planetary gears 53, 54 and 55 which are
freely rotatable on stud shafts 56 carried by and
extending from a gear member 57, which, in this
instance, has gear teeth 58 formed upon its pe-
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riphery and is journaled in a machine frame %9
by means of a centrally disposed hub member 61,
The planetary gears 53, 58 and 55 all mesh with
internal teeth 62 of a ring gear 83 which is car-
ried on and by a wheel 64 rotatably supported on
the shaft 42 between the gear 48 and the pinion
51, External teeth 88 of the ring gear 88 are in
mesh with a gear 6§ secured upon the shaft §7
of the form cylinder 28.

From the above, it is obvious that the form cyl-
inder 38 may ke rotated from the shaft 34
through the bevel gears 43 and 44, the gear 45, the
gear 65, the shaft 48, the pinion &i, planetary
gears 53, 54 and 55, the ring gear 63, the gear 68,
and the shaft 61, provided_the gear member 51 is
held stationary. It is also obvious that rotation
of the gear member §7 in either direction will vary
the register of the form cylinder of the unit with
which it is assceiated in respect to the register of
“the form cylinders of the other units.

An electric motor 88 preferably of the type hav-
ing an automatically cperated brake that is set

-when the motor is stopped, is provided to hold the
-gear member BT stationary and to rotate it, to
-change the register of the form cylinder 36.
‘motor 88 is drivingly connected to the gear mem-
ber 57 through a pinion Ti secured on the motor
shaft 712 and which meshes with a gear 18 secured
to one end of a shaft 74 journaled in the frame 8.
A pinion 75 secured on the other end of the shaft
T4 is in mesh with the teeth 58 on the periphery
of the gear member 57. When the motor 88 is
"stopped and its brake set, the gear member 57 is
held stationary, and the form cylinders 36 of all

units are rotated in unison, but when the motor 3

68 of one of the units is operated, the brake now
being “off,” the form cylinder 36 of that unit is
rotated to either accelerate or decelerate its nor-
mal movement of rotation, thus changing its reg-
istration with respect to the form cylinders of the
other printing units.

The actuating mechanism for the doctor blade
31, includes a worm 16 secured to the shaft 38
(see Figure 2), which is driven by the common
shaft 34 through the bevel gears 43 and 44.
worm 76 meshes with a. worm-wheel 17 secured on
the end of a vertical shaft 718. A gear 79 on the
other end of the shaft 78 meshes with a gear 81
on the lower end of another vertical shaft 82 that
extends upwardly through a frame member 83
. and has a disc 84 secured thereto (Figure4). An
arm 85 reciprocated by rotation of the disc 84, in
turn reciprocates a slide 86. The doctor blade 37
‘is swingably mounted by means of arms 87, 838

and 88 secured to a shaft 8§ which is journaled in . ;

bearings 92 and 93 on the slide 86.

The mechanism 42 for raising and lowering the
impression roller 39 in respect to the form cyl-
inder 36 (see Figure 2) includes a vertically slid-
able frame 84 having a screw threaded spindle 95
extending upwardly therefrom. A worm-wheel

86 having internal screw threads is adapted to act
as a nut upon the screw threaded spindle 5 and
_to be rotated by a worm 97 secured on a shaft 93
having a pulley 88 thereon, which is adapted to be
rotated in either direction by an electric motor
161 through 2 belt 102 or other suitable driving
connection. Suitable limit switches (not shown)
. may be provided to control the motor 181 to limit
the up and down movement of the roller 36. A
. hand-wheel 183 may be provided to rotate the
- spindle 85, and connected to a shait having a
worm .-that meshes with a worm-wheel (not

- shown) secured to the spindle 95, and thus permit:
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hand adjustment of the roller 88 for accurate
setting.

In a rotogravure printing machine, the doctor
blade, as shown in the drawings, is mounted
angularly to a tangent drawn at its line of con-
tact with the form cylinder, the angle being such
that in operation the periphery of the cylinder
turns in a direction away from the adjacent edge
of the blade. If the cylinder should be rotated in
the reverse direction even to a very slight extent
without first raising the doctor blade, the rela-
tively hard blade would seriously injure the sur-
face of the cylinder. Hence, it will be understood
that it is desirable to prevent such an occurrence.

In order to prevent operation of the motor 68 to
rotate the cylinder 36 backwardly, while the ma-
chine is stopped unless the dector blade 31 has

"been raised, an interlock switch 184 (Figure 5) is

provided having an operating arm §88. The arm
£85 is disposed in the path of the lower end of a
vertically movable rod 186 having an axially elon-
gated roller §07 carried by its upper end 108,
which is bifurcated to provide bearings for the
roller. An axially elongated cam {89 secured to
the outer end of the shaft 91, to which the blade
carrying arms 87, 88 and 99 are secured, is formed
to engage the roller 187 and will depress the rod
188 and actuate the switch 184 when the doctor
blade 37 is swung away from the cylinder. A
handle 118 is secured to the shaft 8! for raising
the doctor blade. The roller 107 is axially elon-
gated to compensate for adjustment of the doctor
blade 37 toward and away from the cylinder 38 by
means of the hand-wheels {41, and the cam 169
is axially elongated to compensate for the recip-
rocating movement of the slide 8§.

While it is entirely practical to advance or
retard one form cylinder with respect to others
while the machine is printing, it is not advisable
to do so when the machine is not running, unless
the impression roller is raised; for it is liable to

‘break the web and also imposes an unnecessary

overload on the registering motor.
In order to prevent operation of the motor 68
to rotate the form cylinder 85 in either direction

-while the machine is stopped, unless the impres-

sion roller 39 has been raised from the cylinder,
an interlock switch #42 is provided having an
operating arm ({38 (Figure 2). The arm 113 is
disposed in the path of a member {4 which is
screw threaded upon the upper extended end of
the screw threaded spindle 85 for vertical ad-
justment thereon and operation thereby. The
member |4 is adjustably secured to the spindle
95 and as the spindle 95 is raised and lowered
the member |14 will operate the switch 112,

The interlock switches {84 and (12 are con-
nected into the control circuits of the machine
motors, as shown in Figure 6. The control
switches of the starting and full speed machine
motors 32 and 33 are shown as with the motors
stopped, and while the interlock switches of only
one printing unit are shown, it will be understood
that interlock switches of the additional printing
units are connected in circuit with those shown
so that all operate uniformly. The registering
motor 68 is also shown stopped, the doctor blade
37 is shown down, resting upon the cylinder 36,
the impression roller 39 is shown down in con-
tact with the form cylinder 36, and the interlock
switches {04 and 112 are open. Mofors 32 and
33 may be started in the usual sequence to oper-
ate the printing machine by energizing the con-
trol coils {18 and {19 respectively, which close
motor control switches 12{ and 122 respectively.
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This action.of the control coils 1§8 and 118 slso
closes switches 123 and 24 which are in parallel,
and switches 125 and {26 which are also in par-
allel. One contact 127 of each of the switches
123 and 124 is connected by a common .conductor
128 ‘to the line wire Li. The other contact 129,
of the switches 123 .and 124, is connected by a
commen conductor 131 to one terminal of .each
of the interlock switches 184 and 1i2 respectively.

Each registering motor control station .28 at |

each printing unit and each station of the group
31, at the fclding mechanism 22, includes three
push button switches. The upper onss 132 of
-each station 28 and 133 of each station 3!, and
the intermediate ones {34 of .each station 29, and
135 of each station §f are operable to cause for-
ward or reverse actuation of the registering nio-
tor 68. The registering motor is connected ag
is usual fo a controller device designated gener-
ally by the numeral i2¢, which includes forward
control ccil 187 and a reverse conirol coil 138,
one terminal of each coil {37 and 138 being con-
nected together and to the line wire L2 by a eccn-
ductor 139, and by a conductor 149 to one ier-

minal of the ccil 141 of an adjustable time delay .u:

relay 42. The other terminal of the forward
control coil 137 is connected by a conducior 43
to one contact of a normally closed switch {44
and the cther terminal of the reverse control

coil 138 is connected by a conductor {45 to one it

ccontact of a normally clesed switch {45. The
switches {44 and (45 are adapted to be acted upon
by the time delay relay coil 141, The adjustable
time delay relay {42 is of the usual type whereby

its action may be dslayed a predetermined 45

amount before the switches {44 and 46 are
opened by its coil {4f. The lowermost or selec-
tor push button switches 147 of the unit stations
29 and 148 of the folder stations 3¢ are cperable

‘to maintain open the circuit through the time

delay relay coil {81, and the switches 124 and
{46 closed, to permit continuous operation of the
motor §8 when desired, the time delay relay 142
being preferably set to provide an amount of reg-

istering correction, of say .003"’ to .005" regard-

less of how long either of the push button
switches 132, 133, 134 and !35 are held down and
‘therefore closed.

The registering motor “forward” push button

switches 132 at the units and 133 at the folder ;

28 are double contact switches, the upper contacts

149 and 15{ respactively being nermally in closed
position, and the lower contacts (52 and 153 re-
spectively being normally in cpen position. Ac-
tuation of either of the switches 132 or | 33 re-
verses this condition, opening the normally closed
contacts 149 or {5¢ and closing the normasally open
ones 152 or I3, The reverse switches 134 at
the units and 135 at the folder 28 are also double
contact switches, the upper contacts 154 and 155
respectively being normally in closed position
and the lower contacts 156 and {57 respectively
‘being normally in open position so that actuation
of either of the switches 134 or 135 will reverse
this condition and open the contacts 154 or 155,
and close the contacts 156 or 157,

As shown in Figure 6, the interlockinz switch
112 controlled by the member |4 on the thread-
ed spindle §5, which raises and lowers the impres-
sion roller 39, is open when the roller 39 is down
in contact with the form cylinder 36. With the
switch 112 open, and as the switches 123, 124,
125 and 126 are also apen when the machine is
stopped, the registering motor then cannot be
operated to rotate the cylinder 28.
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While ‘the press is in .operation, either the
switches $28 and 425, or 124 and 128 are closed,
and any .cne.of .the push buttons 432, 123, 134

-or 13% may be operated .bo actuate the motor 68

regardless of whether the switches {12 and 104
are open or.closed. Thus, while the press is run-
ning, the control circuit for operation of the con-
tactor 131, to move the form cylinder in a for-
ward .direction is as follows: From line LI,
through conductor 128, through switches 123 or
124, through .conductor 134, through conductors
188 or 158, through the normally open push but-
ton switches 132 or .133 (then closed), located
at the unit and folder respectively, through con-

-ductor {88, through the normally closed contact

184 of push. button .switch. 184, through con-
ductors 185, 185, through the normally closed
contact 188 of push bubton switch (35, Shrough
conductor 161, through the normally closed con-
tact 144 of relay (42, through conductor 143,

throéugh coil of contactor {37, through conductor

139 to line L.2.
The form .cylinder may be rotated in a reverse
direction while the press.is in motion regardless

-of whether or not either or both the interlock

switches 194 or 112 are closed, (by raising the

doctor blade or by raising the. impression roller),

the circuits closing the reverse contactor 133
being as follows: From line L{, through con-
ductor 128, through switches 123 or i24, through
conductor 13f, through switches {25 or 126,
through .conductor 161, through conductors 162
or 162, through the normally open contacts {55
or i%1 (then closed), of the. push butiton switches
24 or 135 located at the unit and folder respec-
tively, through the conductor {88, through the
normally closed contact 143, through conductor
89, through the normally closed contact 15§,
through conductor 171, through the normally
closed contact 146, through conductor 145,
through the reverse contactor coil 138, through
conductor {38 to line 1.2,

When the press is not in motion, motor £@
cannot be energized unless the impression roller
is raised, closing the switch 142, With the
switch 112 closed znd the press stopped, the
motor 68 can be energized to rotate the form
cylinders in a forward direction only, unless the
doctor blade is also raised, closing the switch
104, The control circuit to energize the for-
ward contactor coil 37 with the switch 112
closed and the press stopped, differs from the
cne previously described only in the fact that
switch £2 closes the circuit to line Li instead
of either of the two switches 123 and 124, which
are.open under these circumstances. The circuit
energizing the reverse contactor coil 138, while
the press is stopped, differs from the circuit pre-
viously described, by the fact that both sets of
switches 123 and 124, and 125 and 125 are then
paralleled by the switches 112 and 194 respec-
tively.

As stated above, the selector switches 147 and
148 are for use in continuing the registering
rotation of the cylinder 86 beycnd the amount
permitted by the time delay relay i42. The cir-
cuit whereby this is accomplished, starting at one
side of switch 147, is made through a conductor
173 and a conductor 114 to the switch 148, then
through a conductor 115 to the time delay relay
coil 14!, and then through the conductor (40
to the conductor 139 and to the line wire L2,
The switches {47 and 148 are also in series with
the open contacts at the units and at the folder
by the conductor 164 which is connected to the
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other side of the switch 141. In view of this
arrangement, the circuit through the time delay
relay control coil §41 may be opened by actua-
tion of either the switch 147 or the switch 1483,
to maintain the switches 144 and 146 in closed
position, and thus continue the operation of the
motor 68, whenever any one of the control
switches 32, 133, i34 or i35 are operated to
acituate the motor 68, being of course, under ths
control of the interlock switches 104 and 112
for the different conditions above described.

Briefly the operation is as follows:

Assuming that the switches 123, 124, 125 and
§26 are closed and the printing machine in op-
eration, with the impression roller 39 lowered
into conéact with web 13 to press it against the
form cylinder 3%, and with the doctor blade 31
in running contact with the form cylinder; when
it is desired to operate the cylinder registering
motor on cne of the units to correct a misreg-
ister, if the correction requires a forward rotat-
ing movement of the cylinder 3§, this is accom-
plished by pressing either the push button switch
i82 at tone printing unit or the push button
switch 133 ab the respective station for that
printing unit at the folder 28. Should more
than toe predetermined amount of correction
to whicha the timed reiay 142 is set be required,
the operation may be repeated, or either of the
switches I41 or i48 may also be pressed down
to open the circuit through the coil {4i of the
time relay 4%, which will permit continuous
operation of the motor €8, while pressure is
maintained on the push button 132 or 133.

When the machine is stopped without raising
the impression roller 38, the motor switches
128 and i24 will be opened and the contacts of
switen 1% will also be open inferrupting all
paths for the supply of current to the control
circuits of motor 68. Thus, the motor &8 can
not be operated until the switch 12 is closed
by the raising of the impression roller 89. When
this rolier is raised, the circuit through the
“iorward” coil 87 of the controlier for the
motor 68 can be established by pressing the

button of switch 32 or 133, but it is impossible’

to operate the motor 68 in the reverse direction
until the contacts of the switch 104 are closed
by raising the doctor biade 37. When this is

dene, a reverse control circuit for the motor 68 :

is established to the push button switches 134
and 188, either of which when pressed, will op~
erate the cylinder registering motor to cause
a backward rotating movement of the cylin-
der 38. :

From the above, it is believed to be cbvious
that raeans has been provided whereby any
form cylinder 86 of a plurality of units may
be selectively rotated to register it with others
cither from any one of the units or from the
folding mechanism, and that such actuation is
controlled by the disposition of the doctor blade
associated with the cylinder of the selected unit,
and by whether the printing machine is run-
ning or stopped, and by whether or not the im-
pression rolier is up or down. With the ma-~
chine stopped, if the doctor blade is down on
the cylinder 38, the cylinder cannot be rotated
packwardly, but may be rotated forwardly if
the impression roller is raised. ‘With the ma-
chine runming, the cylinder 35 may be rotated
either forwardly or backwardly. The rotation
of the cylinder may be continued beyond the
amount permitted by the setting of the time de-
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lay relay by opening a normally closed selector
switch.

It will be understood that the invention may
be embodied in other specific forms without de-
parting from the spirit or essential attributes
thereof, and it is therefore desired that the pres-
ent embodiment be considered in all respects as
illustrative and not restrictive, reference being
had to the claims rather than to the foregoing
description to indicate the scope of the invention.

What I claim is: :

1. In a printing machine, a rotatable form
eylinder, a doctor blade adapted to be raised from
and lowered into contact with the cylinder, a
cylinder driving means, mechanism operatively
disposed between the driving means and the form
cylinder to accelerate and to decelerate the nor-
mal movement of rotation of the cylinder by the
driving means, and means controlled by move-
ment of the doctor blade to control the operation
of the said mechanism.

2. In a printing machine, a rotatable form
cylinder, a doctor blade adapted to be raised
from and lowered into contact with the cylinder,
a cylinder driving means, mechanism operatively
disposed between the driving means and the form
cylinder to accelerate and to decelerate the nor-
mal movement of rotation of the cylinder by the
driving means, and means cohtrolled by move-
ment of the doctor blade to control the operation
of the said mechanism, and adapted to prevent
retarding the cylinder when the doctor blade is
lowered into contact with the ecylinder, and to
permit it to operate when the doctor blade is
raised.

3. In a printing machine, a plurality of print-
ing units each having a form cylinder and a doc-
tor blade adapted to be raised irom and lowered
into contact with the cylinder, a folding mech-
anism, means to drive the printing units and the
folding mechanism in unison, a registering motor
at each printing unit to superimpose rotary addi-
tive and subtractive registering movements on
the rotating movement of the form cylinder
thereof as it normally rotates, control switches
for each registering motor, one at each unit and
one ab the folding mechanism, and another
switeh at each unit in circuit with the control
switches and being actuated by said doctor blade
when it is raised, to close the circuit through
said control switches and, when said doctor blade
is lowered, to open the circuit through said con-
trol switches.

4. In a printing machine, a form cylinder, a
doctor blade swingable toward and away from the
said cylinder, means to rotate the cylinder nor-
mally, a registering motor adapted to superim-
pose rotating additive and subtractive register-
ing movements on the cylinder apart from its
normal rotating movement, a reversing controller
for the registering motor, and a switch operable
by movement of the doctor blade when it is

- swung toward the cylinder, to prevent operation

70

75

of the reversing controller.

5. In' a printing machine, a form cylinder, a
doctor blade swingable toward and away from
the said cylinder, means to rotate the cylinder
normally, an electric motor adapted to superim-
pose rotating additive and subtractive registering
movements on the cylinder apart from its nor-
mal rotating movement, a reverse switch and a
forward switch for the motor, and a switch oper~
able by movement of the doctor blade when it
is swung toward the cylinder to open the circuit
through the reverse switch.
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6. In a printing machine, s printing unit in-
cluding a form cylinder and an impression roller,
means to rotate the form cylinder normally, an
electric motor adapted to superimpose rotating
additive and subtractive registering movements
on the form cylinder apart from its normal ro-
tating movement, forward and reverse switches
for the motor, means to raise and lower the im-
pression roller, and a switch in circuit with the
forward and reverse switches and controlled by
the roller raising and lowering means to open. the
circuit through the forward and reverse switches
when the roller is in lowered position.

7. In a printing machine, a printing unit in-
cluding a form cylinder and an impression roller,
means to rotate said form cylinder normally, an
electric motor adapted to superimpose rotating
additive and subtractive registering movements
on the form cylinder apart from its normaj ro-

tating movement, forward and reverse switches -

for the motor, means to raise and lower the im-
pression roller, a switch in circuit with the for-
ward and reverse switches and controlled by the
roller raising and lowering means to open the
circuit through the forward and reverse switches
when the roller is in lowered position and the
form cylinder is stopped, and additional switches
adapted to be closed when the form cylinder is
rotating normally to maintain the circuit closed
through the forward and reverse switeches when
the roller is raised and also when it is lowerad.
8. In a printing machine, a printing unit in-
cluding a form cylinder and an impression roller,
means to rotate the form cylinder normally, an

electric motor adapted to superimpose rotating

additive and subtractive registering movements
on the form cylinder apart from its normal ro-
tating movement, forward and reverse switches
for the motor, means to raise and lower the im-
pression roller, a switch in circuit with the for-
ward and reverse switches and controlled by the
roller raising and lowering means, to open g cir-
cuit to the forward and reverse switches when
the roller is in lowered position, a doctor blade
swingable toward and away from the form cyl-
inder, and a switch operable by the doctor blade
when it is swung toward the cylinder to open a
circuit to the reverse switch,

9. In a printing machine, a printing urit in-
cluding a form cylinder and an impression roller,
means to rotate the form cylinder normally, an
electric moter adapied to superimpose rotating
additive and subtractive registering movements
on the. form. cylinder spart from its normal ro-

tating movement, forward and reverse switchas ;

for the motor, means to raise and lower the
impression roller, a switch in circuit with the
forward and reverse switches and controlled by
the roller raising and lowering means, to open a
circuit to the forward and reverse switches when
the roller is in lowered position and the form
cylinder is stovoped, additional switches adapted
to be closed while the form cylinder is rotated
normally, to maintain a circuit closed to the for~
ward and reverse switches when the roller is
raised and also when it is lowered, a doctor blade
swingable toward and away from the form cyl~
inder, and a switch operable by motion of the
doctor blade when it is swung toward the cyl-
inder to open 3 circuit to the reverse switch,

10. In a printing machine, a form cylinder, a
doctor blade swingable toward and away from
the said cylinder, means to normally rotate the
form cylinder, a registering motor adapted to
superimpose rotating additive and subtractive
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registering movements on the form cylinder apart
from its normal rotating movement, a reversing
switch for the motor, a time delay relay for the
reversing switch to limit the operation of the
motor, a switch operable by the doctor blade
when it is swung toward the cylinder to open the
circuit through the reversing switch, and a relay
control switch in. circuit with said time delay
relay, to open its circuit and thereby permit the
motor to operate continuously.

11. In a printing machine, a printing unit in-
cluding a form: cylinder and an impression roller,
means to rotate the form cylinder normally, an
electric motor adapted to superimpose rotating
additive and subtractive registering movements
cn the form cylinder apart from its normal ro-
tating movement, forward and reverse switches
for the motor, means to raise and lower the im-
Dbression roller, g switch in circuit with the for-
ward and reverse switches and controlled by the
rolier raising and lowering means, to open the
circuit through the forward and reverse switches
when the roller is in lowered position, a settable
time delay relay for operating the forward and
reverse switches, to limit the forward and re-
verse operation of the motor, and a relay control
switch in circuit with the time delay relay to
open its circuit and thereby permit operation of
the motor continuously.

12. In a printing machine, a printing unit in-
cluding a form cylinder and an impression roller,
means to rotate said form cylinder normally, an
electric motor adapted to superimpose rotating
additive and subtractive registering movements
on the form cylinder apart from its nor-
mal rotating movement, forward and reverse
switches for the motor, means to raise and lower
the impression roller, a switch in circait with
the forward and reverse switches and controlled
by the roller raising and lowering means to open
the circuit through the forward and reverse
switches when the roller is in lowered position and
the form cylinder is stopped, additional switches
adapted to be closed when the form cylinder is
rotating normally, to maintain the circuit closed
through the forward and reverse switches, when
the roller is raised and zlso when it is lowsred,
a doctor blade swingable toward and away from
the form cylinder, a switch operable by move-
ment of the doctor blade when it is swung to-
ward the cylinder, to open the circuit through
the reverse switch, g settable time delay relay
for operating the forward and reverse switches
to limit the forward and reverse operation of the
motor, and a relay control switch in circuit witia
the time delay relay to open its cireuit and there~
by permit longer operation of the motor.

i3. In a printing machine, a form cylinder,
means to rotate the form cylindsr normally, an
electric: motor adapted to superimpose additive
and subiractive rotary movements on the said
cylinder apart from its normsl rotating move-
ment, forward and reverse switches for the mo-
tor; a doctor blade swingakle toward and away
from the cylinder, a normally open switch in
cireuit with the motor reverss switeh, and means
actuated when the doctor blade is swung away
from the cylinder to close the normally open
switch. whereby the reverse switch con be cper-
ated to reversely actuate the motor.

14. In a printing machine, a form cylinder,
means to rotate the form cylinder normally, an
electric motor adapted to superimpose additive
and subtractive rotary movements on the cylin-
der apart from its normal rotating movement,
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forward and reverse switches for the motor, an
impression roller movable toward and away from
the cylinder, a normally open switch in circuit
with the forward and reverse switches, and
means actusted when the impression roller is
raised to close the normally open switeh, where-
by the forward and reverse switches can be oper-
ated to respectively, forwardly and reversely
actuate said motor.

15, In a printing unit for a multicelor roto-
gravure printing machine, a form cylinder, an
impression roller coacting with the form cylin-
der to print on material, a doctor blade sup-
ported to be moved into and out of engagement
with the form cylinder, a first driving means for
rotating the cylinder to print, a second driving
means to accelerate and decelerate the normal
rotative movement of the cylinder by the first
driving means for registering the printing, and
means responsive to motion of the doctor blade
into engagement with the form cylinder, to pre-
veni operation of the second driving means to
rotate the cylinder in one direction, while the
first driving means is inactive.

16. In a printing unit for a multicclor print-
ing machine, a form cylinder and an impression
roller movable relatively thereto into ceacting
relation to print on material, a first driving
means for rotating the cylinder to print, a sec-

ond driving means to accelerate and decelerate 3

the normal rotative movement of the cylinder by
the first driving means for registering the print-
ing, and means responsive to a relative motion
of the impression roller and the form cylinder

into coacting relation, to prevent operation of 3

the second driving means while the first driv-
ing means is inactive.

17. In a printing unit for a multicolor roto-
gravure printing machine, a form cylinder, an
impression roller coacting with the form cylin-
der to print material, a doctor blade supported
to be moved into and out of engagement with the
form cylinder, a first driving means for rotating
the cylinder to print, a second driving means to
accelerate and decelerate the normal rotative
movement of the cylinder by the first driving
means for registering the printing, and means re-
sponsive to motion of the doctor blade out of en-
gagement with the form cylinder and to motion of

the impression roller out of coaction with the

form cylinder, to permit operation of the second
driving means to rotate the cylinder in either
direction while the first driving means is inac-
tive.

18. In a printing machine, a rotatable form
cylinder, a doctor blade adapted to be raised
from and lowered into contact with the cylinder,
a cylinder driving means, means in addition to
the driving means to advance and to retard the
cylinder relative to and while it is being driven
by the driving means, means to control the oper-
ation of the cylinder advancing and retarding
means, a rock shaft upon which the doctor blade
is mounted to be raised and lowered by rocking
movement thereof, and means on the shaft to
actuate the control means when the shaft is
rocked.

19, In a printing machine, a form cylinder, a

doctor blade swingable toward and away from -

the said cylinder, means to rotate the cylinder
normally, a registering motor adapted to impose
a rotating registering movement on the cylinder
apart from its normal rotating movement while
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it is belng rotated by the said means, a reversing
controller for the registering motor, a rockable
shaft upon which the doctor blade is mounted
to be swung toward and away from the cylinder,
means to prevent the operation of the reversing
controller including a switch, and means on the
shaft to actuate the switch when the shaft is
rocked.

20. In a printing unit for a printing machine, a
form cylinder, an impression roller co-acting
with the form cylinder to print on material, a
doctor blade adapied to engage the form cylin-
der, a rockable shaft upon which the doctor blade
is mounted, means to rock the shaft to move
the doctor blade toward and away from the form
cylinder, a first driving means for rotating the
form cylinder, a second driving means for rotat-
ing the form cylinder with respect to the first

" driving means to register the printing and while

it is being driven thereby, means to control the
operation of the second driving means, and
means on the rockable shaft to actuate the con-
trol mears when the shaft is rocked to prevent
cperation of the second driving means.

21. In a printing unit for a printing machine,
a form cylinder, an impression roller coacting
with the form cylinder to print on material, a
doctor blade adapted to engage the form cylin-
der, a rockable shaft upon which the doctor
blade is mounted, means to rock the shaft to
move the doctor blade toward and away from
the form cylinder, a first driving means for
rotating the form c¢ylinder, a second driving
means for rotating the form cylinder with re-
spect to the first driving means to register the
printing and while it is being driven thereby,
the second driving means including a reversible
electric motor, a normally open switch to con-
trol the reverse operation of the motor, a cam
on the rockable shaft, and means extending be-
tween the cam and the control switch and adapt-
ed to be moved by the cam to close the switch,
when the shaft is rocked in one direction to move
the doctor blade away from the form cylinder, to
permit operation of the motor. .

22. In a printing machine, a rctatable form*
cylinder, a doctor blade adapted to be raised -
from and lowered into contact with the form
cylinder, a cylinder driving means, mechanism
operatively disposed between the driving means
and the form cylinder to accelerate and decel-
erate the normal movement of rotation of the
cylinder by the driving means, and through
which the driving means rctates the cylinder,
ahd means controlled by movement of the doctor
blade to conftrol the operation of the mecha-
nism.
~23. In a printing machine, a rotatable form
cylinder, a doctor blade adapted to be raised
from and lowered into contact with the form
cylinder, a driven shaft, mechanism operatively
connecting the driven shaft with the form cyl-
inder to rotate it at a predetermined speed,
means to drive the mechanism to produce addi-
tive and subtractive increments of rotative move-
ment of the cylinder in respect to the driven
shaft and while being driven thereby, and means
controlled by movements of the doctor blade to
control the operation of the mechanism to pro-
duce the aforesaid increments of movement of
the form cylinder.
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