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l 2 Clalms
- "This 1nventxon relates -to: imechanism for reg-
_lstermg multiple operations:-on a single Web A
Amost common example is multlcolor printing.
- .There are many cases in which multiple oper-
‘ations on.a single web must be nroperly registered.
‘Multicolor printing is:a .common. example but in

(Cl 177——311)

other cases machines for cutting, slitting, perfo- -

“rating, applying adhesive, -or -otherwise -acting
on-a web, may be used in combination ‘with .one
“another or/and in combination with single-color
“or multicolor printing presses. In the present
. specification, all such units are intended to be

covered by .the express1on “web presses and ‘the

like »

" “There . are two well-known methods .of con-
trolling register. One is. by the use of a compen-
sator roller which increases or decreases -the
amotnt of web between the units of the .com-
"plete matchine, thereby malnng it .possible to
correct errors in reg1strat1on ‘The other is by

o ‘the use.of gearing in the drive to the printing

“cylinder “or other unit. Ordlnarlly, “differential
‘gearing is employed and 1n addition to.an 1nput
shaft.and an output shaft, there is a third shaft
~which feeds a correctlve movement into: a..part
of the differential gearing, thereby mod1fy1ng the
_position of the output shaft relative to.the, input
- shaft. Such an. arrangement is . commonly xre-
“ferred toas'a; runining register. .

‘While the registration . may e corrected by

using.control devmes Jocally. at eaeh of, the. umts,
~it'is far.more convement to:locate all.of the con-
“trol devices near.one another. at-the; delivery.or
output end.of the machlne, $o that the ﬁmshed
_product inay be.examined for errors,; and appro-
priate; correctne movement introduced. . For: 4his
“purbose, ‘manually - .operated mechamcal means

have been employed, for example, hand wheels‘
with - appropriate .shafts -and -gearing runnmg
Jowever, it -has -

back to the.individual umts
been difficult -to-estimate the -hecessary -correc-
tion because of -the lost motlon or backlash .be-
‘tween the hand—wheel and the remote mecha—
“nism -controlled thereby It is important -to - be
-able to closely est1mate ‘the amount. which the
_incorrect unit is. advanced -or retarded, because
‘each time - change is made the: operator -must
. swait for. a-econsiderable period iof time -until the

complete series-of machines settles down sto -a

- .new, steady operating condltmn ;before examin- . :

Ang.the.produet to: ascertam the need for further
correction. :

In more modern eqmpment the correctrve
movement -at the units is:usually: accemphshed
Jy means of small revers1b1e electr1c amotors. .
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wsuch case the: correctlon is. controlled by pressmg
either of -two switch, Juttons, one for advancmg
and the: other for retarding the. operation at the

umt “The.amount of correctionbeing 1ntroduced

_is estimated by the time or.duration of operation
-of ‘the motor; but thatis not a good indicatien

of the amount-of . correctmn actually . mtroduced

_because of various factors such as lost motion
in the .gear .reduction meohamsm

change .in
speed.of the motor depending .on the line Voltage
existing at the partlcular -moment; or for other

~reasons having to -do with. the condition of the
- motor. - Moreover, in: the case -of :a compensatm

roller which must be raised.or lowered the-speed
of imovement-in the lowerlng direction may -he

“faster than that-in the xising: direction, -because
in .one case gravity. aids :the. movement -of -the

roller, .while .in the other. .case it-opposes the
movement. - . .
The prlmary obJect of the present mventmn 1s

" to.overcome the foregomg d1fﬁculty, and. to make
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.possmle a more rapid reglstry between colors.or

other . operations, .and to - do. th1s redardless of
Whether 4 second’ correctlon 1s Jn opposite. d1ree-

‘tion to the precedlng correctlon, with consequent

10st mation, and. Tegardless’ of changes in l;,ne
voltage, .etc..

- A more. spec1ﬁc object is to provide. means for
measuring or indicating - the actual - corrective
movement at the unit being -corrected; in-contra~

.. distinction to the ‘movement. introduced at the

“control., device, and independently. of the. correc-

 tion .time.when -using a:motorized . compensating
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means.

. .'The .invention .is apphcable to control devaces

Jlocalized at the different press units:or the:like,

but in accordance with a:further-feature and eb-

“jectrof :the invention, we:prefer to.localize all of

the controls and .associated rindicators at one

~focal :point.

Still another object-of: the mventmn is toapply

‘the same-to.register:-confrolmechanism :of hoth

the -compensator roller:type;and the; d1fferent1al
gear or running register type.

‘To accomplish the -foregoing obgects a;n_d

.others-which will-hereinafter-appear;.our: Anven-

. tain residesin the register-control-and:indicator

-elements-and: their-relation one.to:the;other, as
-are . hereinafter more: particularly +described- in
the following -speecification. . The specification is

accompanied by drawings:in-which: -
Tig. 1 is a side elevation of a.muliicolor-print-

.ing .press-embodying features of -the present:in-
yention; S o
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Fig. 2 is a schematic view of a compensator
roller with the invention applied thereto;

Fig. 3 is a wiring diagram explanatory of one
form of our invention;

Fig. 4 is a top plan view showing the invention
applied to a multicolor printing press having run-
ning register mechanism;

Pig. 5 is an elevation showing one of the dif-
ferential gear compensators used in the multi-
color press of Fig. 4; :

Fig. 6 is a section through the same, taken
approximately in' the plane of the line 6—6 of
Fig. 5; and e : :

Fig. 7 shows one of the control and signal pan—‘

els forming a part of the invention. - ) L
Referring to the drawings, and more partic-

ularly to Fig. 1, we there show.a five-color gra-.

vure cylinder printing press. The web is sup-
plied from a reel 12. A second supply reel is
- shown at 14 for use in alternation with the reel
12, 'The web runs through a suitable feed unit
18, from which it is supplied to the color presses
“18, 20, 22, 24 and 26. The units are substantially
alike, and taking the unit 18 as typical, the web
is fed under guide roller 28, over guide roller 30,
and around pressure roll 32, where it is pressed
against the gravure cylinder 84. The printed web
then runs through a high-speed drier 36, it be-
ing guided through the drier by appropriate guide

rolls 38, 40 and 42. Before being led to the next &

“press the web is run under a compensator roller
44. This is arranged for vertical movement, as
is schematically indicated by the vertical support
‘track - 46.
roller 48 and the compensating roller 44 is negli-
gible, consequently the raising or lowering of
roller 44 is substantially equal to the lengthening
or shortening of the web between the units of
the press. The bresses 20, 22 and 24 are simi-
-larly provided with -compensator rollers 50, 52
and 54, respectively.” -No compensator roller is
‘needed following the press 26, when, as in the
present case, the ‘web is simply rewound, as in-

‘dicated at §6. -However, if the press is followed )

‘by a unit performing another operation on-the
web, such as blanking, perforating, severing, or
the like, the last printing unit 26 should also be
provided with a compensator roller mechanism,
conveniently located at the roller 58. :

In accordance with the present invention, the

compensator rollers 44, 50, 52 -and 54 are each-

raised or lowered under drive of ‘a reversible
electric motor, the motors being controlled by
suitable push-buttons preferably located re-

motely from the press units, and preferably- lo- ‘ 5:

calized at the output end of the press, as is in-
dicated by the panel board 60.

Panel board 60 has four push-button and sig-
nal units, one for each of the compensator
rollers. Fig. 7 shows one of these units, and re-
ferring to that figure, it will be seen that each
unit has a push-button 90 for “Advance,” and
8 push-button 92 for “Retard,” and. a signal, in
this case a lamp 94. The lamp may be used as
an- approximate measure of the amount of reg-
ister correction being introduced. For this pur-
pose, the lamp ‘is normally occulted, but flashes
briefly in response to uniform increments of
movement of the compensator roller, so-that the
number of flashes of the lamp may be used as
an approximate measure of the register correc-
tion introduced. s

Fig.- 2, although schematic, is sufficiently ex-
planatory of the application of the invention to

4
a compensator roller. The web 62 is shown
passing around a compensator roller 64, the latter
being carried in bearings 66 which are vertically
slidable on guides or ways 68. 'The elevation of
the roller is determined by lead-screws 10 which
are threadedly received in.the bearings 66. The

lead-screws are rotated simultaneously by means

of a suitable reversing electric motor 72 and
speed reducer 73, said motor driving a shaft 74
geared by means of suitable bevel gearing 1§ to
the lead-screws 10. As so far described, the
compensating mechanism may be wholly con-
ventional.

Now in accordance with the present invention,
a movable component causing the compensation

" is employed to also cause a signal, which acts
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The change in distance between the
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‘as-a measure. of the amount of correction being

introduced. In the present case the theoretically
ideal movable component would be the bearings
66, but for reasons which will appear later, it
is not very convenient to employ the bearings.
The next best component would be the lead-
screw 10, and in many cases that may be used,
but in the particular apparatus here shown we
have employed the shaft 74. In other words,
the shaft 74 is the movable component nearest
to the compensator roller to which the invention
may be most conveniently applied. A cam 80
is mounted on shaft 74 and actuates a switch 82
which' causes a signal, which in turn may be
used as a measure of the amount of register cor-
rection being introduced.

The speed at which the lamp flashes is pref-
erably made slow enough to be easy to watch,
but rapid enough to accommodate small adjust-
ments. We have found that a speed of say 120
flashes a minute is satisfactory. Thus, if the
shait 14 has a speed of say thirty revolutions
per minute, the cam 80 is provided with four
lifts, in order to produce four flashes per revolu-
tion of the shaft. The motor 12 may operate
at a mueh higher speed of say 1800 R. P. M,
but the speed reducer 13 brings that down to 30

R. P. M. For ordinary commereial printing, a

correction fto an accuracy of say three or four
thousandths of an inch, is entirely acceptable.
The flashes of the lamp -may be made to cor-
respond to the desired accuracy of registration,
or to a multiple thereof, and the operator, on

"seeing a departure from registration, estimates

the amount of departure, and simply presses the
praper- corrective switch button and watches the
flashes of the lamp until the desired number of
flashes are seen. With this arrangement, any
error caused by backlash in the speed reducer
18 is eliminated. Errors which may result from

~changes in line voltage, or from a difference in

speed when raising or lowering the compensa-
tor roller, are also eliminated.

In many cases the compensator motors may
be three-phase motors operated from a conven-
tional three-phase line, and we have applied our
invention to such an arrangement. However, a
simpler, single-phase circuit is shown in Fig. 3,
for purpeses of illustration, and referring to that
figure, it will be seen that the motor 160 is g
three-wire, single-phase capacitor type of mo-
tor having a field winding {02 which is energized
when switch button :104 is pressed, and a field
winding (06 which is energized when switeh but-
ton 108 :is pressed. The fields have a common
connection 110, and power is supplied on lines 12
and 114. :

- The signal switch and signal lamp may be ener-
gized through o separate supply circuit, but we
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“prefer to eonnect the samé into the inain Push-
Putton eontrol cireuit, becatise We: prefer to aveid
-the possibility of the signal lamp reihaibing 1it.
-[rie, «the: ecam -will -usually ‘have shorter’ rises

" than are shown in Fig. 3, and there is not much %

likelihood of the corrective movement. being ter-

8

'pensator’mechamsm is conventional, but in a8~

minated at the particular instant when the lamp -

is lighted, and even if that were to occur, it

would be necessary ‘merely to press the switch

Joutton -momentarily to cause: such: slight addi- ¢

tional movement as might be mneeded: to ‘extin~
guish the lamp.  However, in accordance with the
preferred forin of our invention, the signal lamp
116 is ehergized from the ‘compensator motorieif-

‘édit at a point between the motor and the con- &

trol sWwitches 104 and 198, so that the'lamp can
‘be lighted only while 'a ‘control $witch-is- ¢losed.
T the present case, the lap isenérgized through
‘a trahsformer (18, the primiary of which is:¢on-
nected in-series with a microswitch 120 oper-
ated by cam {22, The switch and transfoimer
‘are connected across one field of the motor, but
the lamp is: lighted regardless of which field
is energized, because some energy is transferred
through the:capacitor [24.

A preferred form of the invention is schemat-
ically shown in Fig. 4. In this case the inven-
tion is applied to a running register.
fed from either reel 130 or 132 through a feed
unit 134 and thence to printing press units 136,
138, 140, 142 and' 144, from which the printed
web is rewound-at a reel {46. The feed unit
{34 is driven by motfor 148. The presses are
driven by a motor 150 operating through a suit-
able multigroove pulley drive 152 to.a line shaft
154.  This shaft is common to all of the print-
_ing units, and drives the same in synchronism.
~“However, the connection between the shaft 154
and-each of the printing units includes differ-
ential gear units (56, 158, 166, 162 and 164 re-
spectively.. A corrective movement may be fed
into. the differential gearing manually, but we
prefer to employ small reversing motors sche-
matically indicated at 166, 168,178, 172 and I14,
. respectively.

One form of differential gearing for a running
register of the character set forth, is shown in

‘cordance with the present inivention-a cam 210
SR, B)- is mounted on shaft 202 and -operates
2 ‘microswitch 212. 'The latter in turn operates
- ‘suitable -signal, typically a lamp ‘as previously
Adéscribed. ‘Tt-will be understood that-in the pres-
ent'ease, the shaft-202 is the movable component,
closest to the ring gear [98 eausing the corree~
" fion, ‘Wwhich is conveniently available and which
0 “hia§adequate speed for best operation ‘of the sig-
‘Hal lamp. - By locating the cam:6a shaft 202, all
“Backlash of -lost ‘motion ‘in “the speed reducer
206 Bnd in the gearing 208 is elimihated, as well
“as ‘ahy ‘problems attendant upon changesin: lme
voltage, etc.

It will be uhderstood tha.t the motors 4166
“thtough {74 shown in Fig. 4 ¢orrespond tothe

_motor 204 shown in Fig.'5, and that the said mo-
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Figs. 5 and 6 of the drawing, but the showing is -

schematic, and it will be understood that any
of the known forms of running registér-may be
employed.. In said figures, the line shaft is shown
at 154, and through a worm i8¢ drives.a worm
gear 182 which in turn causes a sun gear 184 to
rotate, - This drives planet. gears 186, which in
turn drive planet gears 188, the gears 186 and 188
being at least slightly different in diameter. The
gears 188 mesh with a sun gear 190 which in
turn drives shaft 192 and flange 194 for connec-
- tion to the printing cylinder. The planet gears

- 186 and 188 are carried by a housing 196 which
is itself rotatable, said housing having a ring
of-gear teeth 188 meshing with a worm 200 turned
by a shaft 202. Tt will be understood that by
feeding corrective motion into the differential
gearing by rotation of shaft 202, the position of
the printing cylinder driven by flange (94 will be
changed relative to the position of the line shaft
154, so that any one of the printing cylinders
may be varied in registration relative to the oth-
ers, even though all of them are driven synchron-
ously by a common line shaft (54. -In Fig. 5, it
will be seen that the compensator shaft 202 . is
driven by a reversing motor 204 through a speed
reducer 206.

As so far described, the running register com-~
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*tors-are ‘controlled by advance and yetard pilish-~
buttons associated with signal lamps, just as
was described in connection with Figs. 1, 3 and
7, except that in the present case there would be
five sets of push-buttons and signal lamps.

The microswiteh used is preferably a sealed
or explosion-proof microswitch, because of the
highly volatile nature of the ink sometimes used
in multi-color gravure printing.

If the compensator motor is a D.-C. motor,
and if it be desired to make the operation of the
signal lamp dependent upon energization of the
motor, the lamp may be connected to both sides
of the motor circuit through a relatively high re-
sistance, so that operation of either side of the
motor circuit (advance or retard) will energize
the lamp circuit. There then will be no possi-
bility of the lamp remaining lighted when the
motor is not:in use, regardless of the position at
which the cam happens o stop at the end of
the corrective movement.

It is believed that the. construction and opera-
tion, as well as the advantages of our improved
register control for web presses and the like, will
be apparent from the foregoing detailed descrip~
tion. Signal pulses, which may be audible, but
which we prefer to make visual because of the
noise in a press room, correspond to the amount
of correction actually introduced, measured at
a point-as near as possible to the component be-
ing moved for the correction. Uniform incre-
ments of movement of the selected movable com~
ponent cause flashes of the lamp, so that the
number of flashes may be used as a fairly ac-
curate measure of the amount of register correc-
tion being introduced. Thus, on each correc-
tion the operator comes as closely as possible
‘to the proper amount, so that the number of trial
and error corrections needed is minimized. This
is important because the operator must wait a
substantial time after each correction, for the
apparatus to settle down into a uniform state of

. operation which will propertly reflect the condi-

65
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tion of registration resulting from the last correc-
tion introduced.

It will be understood that while we have shown
and described our invention in several preferred
forms, changes may bhe made in the structures
disclosed, without departing :from the spirit of
the invention as sought to be defined in the
following claims.

We claim:

1. Register control mechamsm for web presses
and the like driven through differential gearing
including a shaft which introduces corrective
movement into the differential gearing for run-
ning register, said shaft serving to correct the
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tegistetr’ of two presses or the like operating on
‘a'moving single continuous web, a control device
for causing rotation of said shaft when desired,
~and means responsive to the actual resulting ro-
tation of said shaft for causing a signal which
.may be used as an approximate measure of the
~amount of register correction being introduced
by the control device. N

2. Register control mechanism for web presses
and the like driven through differential gearing
including a shaft which introduces corrective
-movement into the differential gearing for run-
ning register, said shaft serving to correct the
-register of two presses or the like operating on
a-moving single continuous web, an intermittently
“usable control device for causing rotation of said
:shaft when desired in order to correct the regis-

ter, a signal lamp circuit, and a cam-operated

-switch responsive to uniform increments of the

actual resulting rotation of said shaft for causing
flashes of the lamp the number of which flashes
-may be used as-an approximate measure of the
amount of register correction being introduced.

5
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