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1 .
This invention relates to new and useful im-
provements and innovations in apparatus for

and methods of aligning webs undergoing con-_

tinuous lamination.

In the art of laminating two or more webs
together by passing the webs between combin-
ing rolls, accurate alisnment of the running webs
so that the edges register has constituted a diffi-
cult and annoying problem for which there has
heretofore been no completely satisfactory solu-
tion. We are aware that various schemes and
apparatus have been previously proposed for the
purpose of maintaining webs in alishment. A
number of patents have issued covering different
forms of apparatus for aligning webs two of
which are 1,691,772 and 1,858,436. .

It is current practice in modern laminating
plants to employ commercially available auto-
matic type devices for the purpose of aligning
webs as accurately as practical before they pass
between the combining rolls. In so far as we
are aware these various control and aligning
devices now in use all operate on the same prin-
ciple of attempting to keep the edge of each
running web in a fixed line as nearly as practical.
While these presently available web control de-
vices are of some value, at best they only do a
relatively incomplete job of accurately aligning
the primary webs and secondary webs as they
run in between the combining rolls.

For example, in present laminating apparatus
it is the practice to have the width of the primary
web exceed the width of the adhesive coating
thereon by from % to % of an inch along each
edge. The purpose of having these uncoated
margins along the edges of the primary web is
to allow for inaccuracy in alighment of the sec-
ondary web with the primary web as the webs
pass between the combining rolls. In other
words, the primary and secondary webs may be
out of alignment as much as % of an inech on a
side and yet the secondary will still mask or cover
the adhesive coating on the primary web. How-
ever, even with this overlap of Y3 to & of an inch
on each side of the primary web, it is still not un-
usual for the webhs to become so unaligned that

the adhesive coating on the primary web is not.

covered along one edge whereupon some of the
adhesive is picked-up on the combining rolls.
When this happens, the webs stick and break
resulting in a waste of material as well as loss
of time and production due to the shut down
time required to clean the machine and then put
it back into production. In this connection, when
the machines are put back into production there

5

10:

15

20

25

40

50

55.

: 2

is also some wastage which occurs at the initial
portion of the new run. At the present time it
is also frequently necessary to rewind secondary
web rolls after they are printed and before lami-
nation in order to lay each successive roll directly
on the top of the preceding one. If these poorly
wound secondary web rolls are not thus rewound,
there will be sudden and frequent changes in the
positions of the edges of the secondary web as it
is unwound so that the laminating operation can-
not be properly carried out on the present appa-
ratus.

According to the present invention novel ap-
paratus and methods are provided which apply’
a new principle to the problem of aligning webs
undergoing lamination. When the new appara-
tus and methods are applied to laminating ma-
chines now in use, the uncoated overlap or margin
along the edges of the primary webs which is now
customarily from % to +% of an inch, can be
safely reduced to 3% to % of an inch thereby
effecting a substantial saving of waste in the
material due to trimming of the edges after.
lamination. Based on the foregoing figures, the
waste due to trimming can ordinarily be re-
duced from as much as 50% to as much as 100%.
Furthermore, when the new apparatus and meth-
ods are employed the overlaps of 375 of an inch
to the overlaps of ¥ of an inch give sufficient

“tolerance so that even when poorly wound sec- -

ondary web rolls are used, there is practically no
difficulty encountered due to adhesive sticking
on the combining rolls and subsequent breakage:
of the webs and shut downs. Accordingly the
savings which can be effected by use of the present
invention by way of decreased waste and shut -
down time, are very substantial. .
The principal object of the present invention -
is the provision of hew methods and new auto-.
matic type apparatus for aligning webs under-
going lamination between combining rolls where- .
in one of the webs (e. g. the primary web) serves
as a reference or control web and the other webs:
(e. g. the secondary webs) are automatically

5 maintained in alignment with the reference web .

which may shift or weave from side-to-side. - :
Certain other objects of the invention will,
in part, be obvious and will in part appear here--
inafter. :
For a more complete understanding of the na—.
ture and scope of the present invention, refer-.
ence may now be had to the following detailed
description thereof taken in connection with the‘
accompanying drawings, wherein: : ;
Fig. 1 is a partly diagrammatic and schematlc=
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view showing one complete embodiment of the
invention; )
Figs. 2 and 3 are, respectively, diagrammatic
" views of the two servomotors and control appa~-
ratus forming part of the apparatus shown in
Fig.1; and _
Pig. 4 is:a diggrammatic view showing an-€lec-
trical type of servomotor and control apparatus
that may be employed in lieu of the servomotors
and control apparatus shown in Figs. 2 and 3.
In Fig. 1 of the drawings two conventiondl-eom-
bining rolls, one being a rubber covered roll*and
the other being a steam heated-steel-roll,-are in-
dicated at 5 and 6 for lamirating.-ajprimery web

7 and a secondary web 8 with-thelaminated sheet?

being wound up on roll {8 which is suitably
driven. The primary web 1 is.guided.into the

combining rolls 5 and 6 by means ofa“free tun-

ning support or idler roll {{ while the seeondary
web 8 is similarly passed over a free running
guide-and:support.roll.12. The webs T.and 8.may
be formed-of.any.suitable material such-as paper,
metal-foil.or. plastic. ‘Specifically 1.and 8.may.be

20

formed -of :such .materidls.as kraft.paper, glassine

paper,-aluminum.foil, .cellophane, . Pliofilm, saran,
pdlyethylene, etc. .A.laminating adhesive. is.ceat-
ed .onto .one .of .the .wébs .and this web .is cus-
tomarily .réferred.to.as the ‘primary” weéb. "The
adhesive .coating 'is shown . on the surface of .the
primary web (1 in.Fig. 1 and-is shown 1o extend
up ‘to .a.shott space from -the opposite edges .of
the "wéb 1. “This uncoated marginal strip along
each .edge of the web 71.is.indicated at (3—I3
and is for the purpose.of allowing ‘the secondary

wéb '8 to.completély cover the full width of the -

adhesive ‘coating . so ‘that none :of ‘the "adhesive
will “be allowed “to come 6T on “the suffaces of
the conibining rélls’s and ¢ thereby catising stick-
ing “and .breakage with resultant shut down of
the machine. ‘As pointed out.above, the present
invention-allows the marginal.overigp oruncogted
strips 13 to be substantially reduced in width ds
comipared ‘to ‘the marginal “widths which “previ-
ously had ‘to e dllowed “for this ,purpose “and
which eventually ‘had*to be trimmed off -and'logt
aswaste.
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The primary web"7 is usudlly Ted onto the sup-.

port-and ‘guide rolltl’ from-coating apparatus’for
applying the adhesiveand, when-required, it*may
first-pass:through-an oven or under’bariks-of hedt

lamips'to’ place it'in’ proper condition’for laniingt--
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ing with ‘the -secondary “weéb 78. “"The “secon'dary

wéb “8 ' may ‘ be ‘supplied from 'a "réll *#4 “on“which
it ‘is*wound. ‘In ‘practice, ‘the- secondary "wab is
often wprinted ‘with -“suitable “advertising - ani *de~
sefiptive ‘material. ‘Aceording to‘the presenttin-
vention the roll “14 lras' to¥be :supported insswéhra
way that it may be readilyandifreely -Shifteq 1gt-
erdlly “from -§ide~to=§ide “in -order *thdt the “sec-
ondary “wéb ‘8 ‘n¥ay “be 'mdintdined “in vdecurdte
alignment ~with ‘the ‘primiary “wéb 1. “En ‘Fig. "1
the web 1oll F4 is:shownssuppoited ‘bétween rend
support ‘beatings “§5—#5 which -are mourted on
thesplatform #6 of o ‘earriageprovided with sup-
porting:wheéls at eachreorner. *Ea¢h ¢f the wheél

orsrollervmitscompiises anrupperswheél eriréiler

tT and 2a *oottom whesél ‘or roller {8 supported
from thezeormer of ‘the'platform '(8'by means-of
a drgcket wor 'leg @0 with the wheéls  F1 and 8
being supported and journaled on stub :$agfts
21—21. The rcarrigge runs over ‘rails ‘or ‘tracks
22—22 with ‘the upper *wheels {7 supporting the
weight-of thecarriage onthetracks and thelower
wheels {18 :insuring ‘thdt :the carriage: cannot tilt
or otherwise disengage from-the tracks'22. Ttwill

55

- 60

85

70

4

other arrangements may be provided whereby
the web roll {4 may be movably supported so that
it may be shifted from side-to-side during the
course of the laminating operation.

The combining rolls § and ¢ and the wind up
roll. 9 will be.driven in synchronism-thereby pull-
ire.the webs T:and § through the laminating ap-
paratus and unwinding the secondary web 8 from

«the supply roll 14.

According to the present invention, one of the
wébg T1:.o0r 8 serves:as a reference or conirol web
while  the ‘othier -web is maintained in accurate
alighment .with the reference or control web.

Jn:the arrangement-shown in Fig, 1, the primary
«web sserves ias -the -reference or control! web and

the secondary web:8 is continuously maintained
in accurate alignment therewith., The auto-

“matically “operated ‘mechanism for maintaining

the :secondary web 8 inaccurate alighment with
the primary web 7 ag these webs pass over the
support rolls 41 and 12 and.into.the.combining
rolls 5.and 8 includes. a .pair.of -devices -23 .and
24 .which. are.sensitive to the lecation-of the.cor-
responding edges Of ‘the running.webs 7 and 2,
respectively.  As will.appear.more fully.hersin-
after, .the edge. sensitive devices 23 .and 24 -may
take “several forms and .the invention .n its
broader aspects is not.limited in.respect to.any
patticilar form df the edge sensitive .devices as
employed. “Normally, ‘the edge .sensitive .devices:
on ‘one ‘instdlldtion will'be of the same or.similar
type, dlthough there is.no reason to_prevent de-
vices 0f different .types baing used. In the or-
rangement shown in ®ig. 1 eaéh.of the edge sen-
sitive devices 23 and 24 is rigidly supported .on’
opposite ends of ra.rigid.member. 25°by means of
the supporting menibers ‘26 ‘and 21 respectivély.
The edge sensitive device 28 may be spaced some-
what ‘farther’from the guide roll {2 than the edge.
sensitive device 23-is spaced frown the guide roll.
Fi. *This -difference "in ‘spading compensates for.
any time'lag which may be involved.in the oper-
ation of the "apparatus to bring the controlied
edge of 'thre*secondary web '8 into aligsnment with
thie control edge 'of the primary web ¥ when the
latter has'shifted to one side or the other. ‘Where.
this time lag is not consequential, this difference.
inrspacing'is not niecessary.
‘-'»,Phe ‘transverse-member ‘25 - is ‘supported ‘at the

niiddle *by “a “clamp member ‘28 carried on ‘the

-outer end of the’connecting-rod 30 of a servo-

metor 1. In‘the embodiment of the invention
shown ‘in “Fig. 1 ‘the 'servomotor 3{ takes 'the
form ~6f a -double-geting cylinder “wherein the
pisten and “the-conneéting rod 38 constitute the
ovtput ~€lements. “The -servomotor 2§ "is con-
trolted: and-operated by means-of a control unit
32. "This unit-and -the ‘edge sensitive ‘devices ‘23
and 24 will ‘be described in debail below in con-
negtion «with “Figs. 2 -and “3. The control unit
32 is conniected with 2 -sourece- of “Auid ‘pressure
délivered -through ‘the pipe “33 and -operates ‘to
supply "fuid ‘under -pressure ‘to “the servomotor
31 “dt-oppesite -ends ‘of ‘the “cylinder through ‘the
pressure lines 24 and’35. The-control unit '32°is
in ‘turn - actudted oy * varidtions -in air ‘pressure
received ‘frem ‘the conduit 3§ Ieading “from “the .
edge wensitive “device #23. -Air ‘under regulated
pressuredisiintroduced inito the device 23 through
a *flexible:connection '37. :
*When - a ‘zero line ‘through-the-device 28 is in
registration  with 'the ‘edge of ‘the web ‘7 the
amount- of pressure délivered to the control unit
32 rthirough “the ‘connection ‘§6 -will ‘be of such
amagnitude that the contrdl unit 82 will ‘serve

be ‘understood and :appreciated "that numerous 75’ tomaintainequdl pressures on:opposite ‘sides of
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the double-acting: piston within the servomotor
31 and there will be no movement of the piston
and the connecting rod 30. However, if the zero
line of the device 23 is not in registration with
the edge of the web 1, then a greater or lesser
pressure will be delivered to the control unit 30
depending upon which side of the zero line the
web edge lies. The result will be that the con-
trol unit 39 will apply an excess of pressure to
one side or the other of the piston of the servo-
motor 3f thereby causing the piston to move
in one direction or the other carrying with it
the connecting rod 30 and the edge sensitive
devices 23 and 24 supported from the cross beam
25. As will appear from the following descrip-
tion in connection with Figs. 2 and 3, the piston
within the servomotor 3f will continue to move
in the proper direction until the device 23 is
back in zeroed position with respect to the edge
of the running web 1.

With respect to the edge sensitive device 24
and the running web 8, since the position of the
device 24 is determined by the operation of the
device 28, the zero relationship between the
guided edge of the web 8 and the device 24 is
obtained and maintained by shifting the position
of the web roll 14. A servomotor 40 operated
by a control unit 41 which is regulated or con-
trolled by the edge sensitive device 24 serves
to shift the carriage on which the web roll 14 is
supported. The servomotor 40 may be of the
same type as the servomotor 3! and the control
unit 41 may likewise be of the same type as the
control unit 32. The connecting rod 39 of the
servomotor 40 is coupled to the carriage for the
web roll i4 by means of a suitable coupling 42
joining the outer end of the connecting rod 39
and the outer end of a rod 43 which projects from
the carriage unit as shown. Air pressure for
the edge sensitive device 24 is delivered through
a flexible connection 44 and the pressure from
the device 24 is communicated to the control unit
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41 through a flexible connection 45. Fluid pres-

sure for operating the servomotor 40 is introduced
into the control unit 41 through the inlet con-
nection 46 and is delivered to the opposite ends
of the cylinder of the servomotor 40 through the
pressure lines 471 and 48. If the device 24 is
zeroed with the edge of the web 8, then the con-
trol unit 41 delivers equal pressure to the oppo-
site sides of the double-acting piston of the servo-

50

motor 40 and the piston remains stationary so

that no movement is imparted to the carriage
supporting the web roll i4. If the zero relation-
ship between the device 24 and the edge of the
web 8 is disturbed either through shifting of the
device 24 or shifting of the edge of the web, then
an excess of pressure will be applied to the proper

b5

side of the double-acting piston so that it moves

in the proper direction to shift the carriage so as

to bring the edge of the web 8 back into zero

relationship with the edge sensitive device 24.
The construction and operation of the servo-

60

motors 3l and 40 and their control units 32 and -

41 will now be set forth in greater detail in con-
nection with Figs. 2 and 3. The servomotor con-
trol apparatus consisting of the servomotors 31
and 49, the control units 32 and 41, and the edge

65

sensitive devices 23 and 24 may be adaptions of °

a commercial type such as those which may be
obtained from the Askanis Regulator Company,
Chicago, Illinois. The air inlet connections 37
and 44 may be provided with check valves 50 and
51 respectively so that the air pressure may be
turned off when the regulators are not in use.

70
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The air connections 37 and 43 may be connected -
with the plant air pressure system or separate -
air compressor units may be utilized. Each of
the edge sensitive devices 23 and 24 has a slot.
opening 52 or 53, respectively, in which the re-
spective edges of the webs 7 and 8 run. Prefer-
ably the devices 23 and 24 are positioned so that
the edges of the webs run close to the air pres-.
sure intake ports 54 and 55 respectively. The
flexible air pressure connections 36 and 45 com-
municate between the intake ports 94 and 55,
respectively, and bellows units 56 and 57, respec- °
tively, which form elements of the control units
32 and 41. The control unit 32 has an oil jet pipe
58 which is pivotally connected at 60 to the oil
pressure inlet line 33. The jet pipe 58 is con-
nected on one side to the bellows unit 56 while
on the opposite side it is connected to a fixed:
part of the apparatus 22 by means of a connec-.
tion which includes a compression spring 61
which may be adjusted by turning the thumb
wheel 62. A centrifugal pump 63 driven by an
electric motor 64 serves to supply oil under pres-
sure to the jet pipe 58. The oil discharged from
the outlet end of the jet pipe 58 is directed into
an oil pressure distributor block 65 having
branched conduit paths 66 and 67 communicating
with & common inlet port 68. The oil pressure
line 34 to the servomotor 31 is connected with
the right-hand conduit or passageway 61 while
the pressure line 35 is connected with the left-

‘ hand passageway 66 as shown in Fig, 2.

When initially starting up the apparatus the
tension on the spring 61 is so regulated that the
oil jet pipe 58 will distribute the oil under equal
pressures to both of the passageways 66 and 67
when the adjacent edge of the web 71 coincides
with a diameter line through the intake port 54.
When this relationship exists the device 23 is
zeroed with the web 7. Under these conditions -
the pressures delivered to opposite sides of the '
double-acting piston within the servomotor 31
will be equal and the piston will be held motion-
less. If the web T should now shift to the right

-as viewed in Fig. 2, a greater portion of the area

of the intake port 54 would be uncovered and a
greater amount of air pressure introduced from
the line 37 will be picked up and delivered through
the flexible conduit 36 to the bellows unit 56. The
bellows unit 56 is thereby expanded so as to allow

the oil jet pipe 58 to be turned counterclockwise
thereby delivering an excess of oil pressure into

the passageway 66 while the oil pressure delivered

into the passageway 67 is decreased. The ex- .
cess in pressure will build up on the rear (left)

side of the piston of the servomotor 3f thereby

forcing the piston to the right and forcing the

connecting rod 30 also to the right. As described-
above in connection with Fig. 1 the edge sensitive

device 23 is operatively connected to the connect-

ing rod 30 and this will shift the device 23 to the -
right as viewed in Fig, 2 thereby covering up a -
greater portion of the intake port area 54. The .,
excess pressure continues to exist and move the .
connecting rod 30 until the device 23 has been -
so shifted that it is once again zeroed with respect .
to the edge of the moving web T whereupon the.
pressures to the servomotor 31 will again be
equalized and the connecting rod 30 and the de-
vice 23 will be stationary. Conversely, should
the web T shift to the left as viewed in Fig. 2 so
as to cover up more than half of the intake area
of the port 54, the pressure delivered to the bel-

lows unit 56 would be decreased and the oil jet
pipe 58 would be moved clockwise to a position -
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o
whéte an exoess of oil pressure would b deliversd.
te the passagewsay 8T and the oil pressure de—
liveredste the passageway 88 would be dedreased:.
Acoordingly, an excess of pressure will be applied
to:the front (right) side of the double-acting. pis~:

ton-and the piston will be moved 5o as-to relract

thecoithecing 1od 30 and shift the edge sensitive
devise 28 away from the: edge of the wekb: smtil
ittisagainzeroed: and the ‘pressures are-efualizaed.

The control unit 4l which operates: the setvo- 1

motor 48 corresponds in-construction: to the con-
trel wnit §%2. In additien: toits bellows-element
51, it has aroil jet: pipe 70 pivatally mounted at
11 and conmected with. the oil inlet conniection
48 which: is supplied with: oil urnder pressurse by
means «of & pump 72 driven. by an electric.mebor
13. The oil.jet pipe T0 is conmected on ‘one side:
to:the bellows element 57 and on. the other side
is-connected by an adjustable tension spritig 74
tda rigid-conmection. The tension on the spring:
1& may be-adjusted by turning 2 thumb knot T5.
The oil distributor block 7§-has: two: passageways:
71 and 18 coniecting with a. common. inlet port
88 into: which the til uhder pressure: is delivered
from: the'cil: jet.pipe 8. In this:case the oil pres-
sure lie 48 to the servemotor 49 is -connected
to. the right-hand passageway T8 whiie the- oil
pressure. line 47 is connected. to the: left-haid:
passageway ¥71 -of the oil distributer block ¥€..

Assexplained: above: in conhection with Fig. 1
the:position: of the ‘edge:sensitive device 24 i5-de-
termined by means ofi the operation-of the edge
sensitive device 23. Tf the device 24 should be
moved. to the left as viewed in Fig. 3, it would

no: longer he- zeroed with respect to the -edge-of

the: web: § and more than half of the: area of tire
intake port 55 -would be uncovered so that the
flexible conduit. 45 would: receive and: deliver am
incregsed pressure to the bellows nwit 57 {hereby
causing the oil jet pipe 70 to swing to the left of
its center position. The result is that an. excess
of pressure is delivered to the-oil line 47 and the
oil pressure-in oil line £8 is'decressed. The dou-
ble-acting: piston of the servomotor 40 ‘and the

connecting rod 38 are thereby caused 1o shift to ;

the left as: viewed in Pig. 3 and threugh: the con-
nection to the carriage supporting the web: rolt
i4 this web § will be shifted to the:left until ohe-
half of the area of the intake port §5 is agaim
covered. Should the edge sensitive device 24 be:
shifted to the right, the apparatus would operate
in just the reverse to .provide a -greater pressure
to the rear side of the-double-acting piston and
result in the shifting of the web roll 14 to the
right so as to uncover the -exact -one-half of ‘the
area of the intake port §8. The servomotor con-
trol: apparatus in Fig. 3 operates in a like man-
ner to take care of shifts in the web:8 due to un-
evenness in winding on the roll I4.

Tiie operation of the embodiment of the inven-
tion shown in Migs. 1, 2 and 3 has been ‘described
above in connection therewith. It will be seen
that the primary web T serves as a' control ‘or
reference web and that the edge sensitive device
23 is sutomatically maintained in zeroed relation-
ship with respect to the edge of the web. 7. On
the other hiand, the edge sensitive device 24, the
position of which is determined by the edge sensi-
tive device 23, serves to operate the apparatus
which shifts the web 8 and maintains it. in zeroed
relationship with respect to the device 24. The
net result is that, within the limits -of accuracy
of the apparatus, the controlled edge of the sec-
ondary web 8 is always maintained with. align-
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8
ment. with: the corresponding edee of the pri-
mary web T.

If: thieve is.more than. one secondary. web. being:
laminated; then it will be understood. that addi-
tional apparatus of the type shown:in Fig, 3 -will
be added for each such additional web. i
" As mentioned. above the servomotors and the
control apparatus may take several different
forms. Iix Fig. 4 of the drawings an electrical

- type servomotor control apparatus. is shown

which may be substituted for that shown in Pig.
2. 'The edge sensitive device indicated: generally
at 85 is in the form of & photoelectric eye com-~
prising a light source §6 and @ photoeleciric cell

. 87 placed above. the light source. 86 se'as to. re~

ceive. a light heam therefromx. The photeelag-
tric-cell 87 is connected in series circuit rela-
tionship with a galvanometer-type instrument.
88 by means of the -conductors 90, 91 and 92.
The photocell 87 is of the type wherein the re-
sistatize ‘of the eell varies: with the amount of
light received: by it and the galvanometer 38.is
adfusted: so: that. whven. the web 1 is zeroed zo:
that it.covers just: one-half of the photocell 81
the miovable element 93: of the galvanomseter 88
will lie nbdway between electrical contacts 94
and:9%: The photorell 87 may be of the blockihg.
layer type for example.

The field windings: {885 and: #05 of a reversible:
electric. motor 98 (the: servomotor in: this: em-
hediment- of the invention) are comnected. in cir-
cuit relationship: through relay units 81 =nd. 93,
respeetively, torone terminaliof e current source.
168 and to the -other terminal of the cuwrrent
seurce: through the winding -of the rotor #83,. as
shown. The galvanometer 85 has o terminal (88
witich: is cennected to-one terminal -of the cur-
rent. source: 440. There is: an .internal connee-
tion in the galvarrometer which connects the ter-
minal 163 te the movable element 23 which is:
formed ef & -conduching metal. The electrical
contacts: 94 and 8% are -connected by conductors.
118 and i1 to relays 98 -and 87, respectively.
‘When the movable element 93 of the galvanom-
eter 88 is. in. contaet with: terminal 94 the relay
98. is-energized amd the field winding £66..0f me~
tor 96 is.energized. When the: element 83 is in
contact with the.contact: element 85 the relay 97
is energized. and the field winding (£5-of the mo-
tor 98 .is enengized. The. drive shaft $61 of the
motor 95 carries s pinien. 12 which meshes with
a rack {63 which is.suitably -eonnected with the
edge sensitive device88. .For example, the unit
85 may be supported-on the rod. 28-carried on one
end. of the beam 25 shown in Fig. 1. In this-em-
‘badiment the rack 103 constitutes the ouiput
element.-of the. electric.motor-88.and is connected
ta the beam 25 through the rod 30.

I aperation, if the web. 7. is zeroed with re-
spect with the ghotocell §7 then the element 93
‘of the galvanometer §8 will lie midway between
the cantacts 94 and 95 and neither of the ficlds
195 ‘or 106 -of the motor 96 will be energized. and
the rack and pinion combination 182 and 103
will be stationary. If the web T should new shift
to the Ieft so as to uncover.more than one-half
of the Ilght receiving surface-of the photoecell 87,
thg resistance of this ecell will change and the
galvanometer .88 will become unbalanced so thst
the element.:93 meves into eontact with ‘one -of
'the terminals 84 or:958:so a5 to energize one of ‘the
fields-of the weversing motor 96 which will move
the-rack so-astorshift the edge sensitive ‘device 83
tosthe left wortil:itis. ‘again zeroed with respect to

the-edge of the web L. ‘Conversely, if ‘the web T
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should shift to the right from fthe zeroed posi-
tion so as to thereby cover up more than half of
the light receiving area cf the photocell 87, then
the opposite contact will he engaged by the mov-
able element 93 and the other ficld cof the motor
8% will be energized so as to shift the edge sen-
sitive device tc the right until it is once more
zeroed.

While in Fig. 1 of the drawings we have shown
the edge sensitive devices 23 and 24 locsted in
advance of the idler guide rolls §f and {2, re-
spectively, it will be understoed that these air
pick-up heads or devices may also be located in
rear of the idler rolls. That is, the device 23
would be located between idler roll i{ and the
combining rolls 5 and 6 and device 24 would be
similarly located between the idler roll {2 and
the combining rolls § and §. In this latter ar-
rangement, the idler roli {2 and the web roll {4
are preferably both mounted on the same mov-
able carriage which is shifted by the servomotor
42. Having the idler roll {2 co-mounted with
the web roll 14 facilitates the shifting of the sec-
ondary web 8.

In view of the foregoing disclosure those
skilled in the art will be able to provide other
embodiments of the invention which will come
within the spirit and scope of the appended
claims. Accordingly, it is to be understood that
the foregoing specific embodiments of the inven~
tion described above in connection with the ac-
companying drawings are intended to be inter-
preted as illustrative and are not tc he con-
strued in a limiting sense.

What is claimed as new is:

1. In laminating apparatus of the class de-
scribed for the continuous lamination o»f a plu-
rality of webs ketween combining rolls, means
for maintaining correspoxding edges of said
webs in alisnment as they feed into said combin-~
ing rolls, comprising in combination, a first de-
vice sensitive to the location of the edge of a
moving web supported in sensitive relationship
with an edge of one of said webs, a first servo-
motor including control means therefor, said
first servomotor being operatively controlled by
said first edge sensitive device whereby the out-
put element of said first servomotor is in a sta-
tionary position when a zero line through said
first device is maintained in registration with the
edge of said first web and said output element
moves in one of fwo opposite directions depend-
ing upon which side of said zero line said web
edge may lie, support means for said first edge
sensitive device operatively connected with said
output element of said first servomotor whereby
said servomotor operates to maintain said first
edge sensitive device in zeroed registration with
the edge of said first web as the latter shifts
from side-to-side, a second edge sensitive device,
support means for said second edge sensitive de-
vice supporting it in sensitive relationship with
the edge of a second web which is to be aligned
with the edge of said first web and operatively
connecting it with said first edge sensitive de-
vice whereby it is moved in unison therewith,
a second servomotor including control means
therefor, said second servomotor being opera-
tively controlled by said second edge sensitive
device whereby the output element of said second
servomotor is in a stationary position. when s
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zero line through said second edge sensitive de-
vice is in registration with the edge of said sec-
ond web and said latter output element moves
in one of two opposite directions depending upon
which side of said zero line said latter web edge
may lie, a support roll for said second web, a
shiftable support for said support roll whereby
the latter may be shified from side-to-side, and
connecting means - operatively interconnecting
said support means with the outpul element of
said second servomotor whereby when said sec-
ond edge sensitive device is shifted in unison with
said first edge sensitive device said second servo-
motor operates to shift said support roll so as to
bring the edge of said second web into zero regis-
tration with said second edge sensitive device and
thereby into registration with the edge of said
first web.

2. In the continuous lamination of a plurality
of webs wherein the webs are run over support
rolls and fed in ketween combining rclls, the im-
provement which comprises, allowing one of said
webs to serve as a reference web, automatically
following one edge of said control web as it
weaves from side-to-side, and automatically
shifting the support rolls on which the remain-
ing webs are supported so as to shift the remain-
ing webs into alignment with said reference web.

3. The apparatus called for in claim 1 where-
in each of said devices sensitive to the location
of the edge of a moving web comprises an air
discharge jet and an air receiving port aligned
with said jet and spaced therefrom so as to per-
mit the edge of a2 moving web to pass between
said jet and receiving port, and each of said
servomotors includes a double-acting cylinder
unit controlled by a regulator unit sensitive to
the variation in air pressure in said receiving
port and operating to admit fluid pressure equally
to opposite sides of the piston of said cylinder
unit or to admit excess fluid pressure to one of
the opposite sides of the piston depending, re-
spectively, upon whether said edge sensitive de-
vice is zeroed with respect to said web edge or
whether said web has shifted to one side of said
zero line,

4. The apparatus called for in claim 1 wherein
in each of said devices sensitive to the location
of the edge of a moving web comprises a photo-
electric eye unit, and each of said servomotors
comprises a reversible electric motor controlled
by 2 regulator unit sensitive to the variation in
the amount of light transmitted by said photo-
electric eye and operating to de-energize the
fields of said motor or to energize one of the
fields depending, respectively, upon whether
said edge sensitive device is meroed with respect
to the web edge or whether said web has shifted
to one side of said zero line.

JASON L. McCLEARY.
ROY E. LOWEY, JR.
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