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-9 Claims.

ThlS invention relates to contamer formmg
apparatus
-"In general the object of the invention isto pro~
vide a novel and improved packaging machine
wherein a printed web of flexible sheet material,

such as heat sealable printed paper, is utilized

to produce successive filled and sealed contain-
ers in a rapid, efficient and commercially accept-
able manner and wherein novel provision is made
for controlling the feeding of the web to effect
registration of the successive printed sections of
the web with relation to the container forming
mechanisms within tolerances permitted by the
commercial acceptability of the packages pro-
duced.  In its preferred embodiment the.inven-
tion is embodied in a tea-bagging makchine.

JWith' this general object in view and such
others as may hereinafter appear,; the invention
consists in the packaging apparatus and in the
various, structures, arrangements and combina-
tions of parts hereinafter described and particu~
iarly defined in the claims at the end of this
specification.

-In the drawings illustrating the preferred em-
bbdiment of the invention, Fig. 1 is side elevation
of a packaging machine embodying the pres-
ent invention; Fig. 2 is a front elevation of the
lower portion of the machine shown in Fig. 1
and illustrating the web advancing mechanism;
Fig. 3/is'a side elevation of a portion of the con-
trol mechanism for the web advancing mecha-
nism ‘as viewed from the right of Fig. 2; Figs: 4
and’5 are detail views in plan and front eleva-

tions respectively of the web advancing grippers; -

Fig. 6 is a plan view detail of a cam operated
switch forming a part of the control mechanism;
F1g 7 is an electrical wiring diagram for the
control mechanism; Fig. 8 is a: front elevation of
a.completed container and adjacent sections in-
dicating the length of the normal advance and
the ‘advance with a-corrective stroke relative to
the predetermined length of a container section
or ‘distance between the printed indicia on the
web; Fig. 9 is a plan view of the gripper units as
view from the line 9—9 of Fig. 2; and Fig. 10 isa
detail view in cross section taken on the line

10—10 of Fig. 1. :

In general, the présent invention contemplates
package forming apparatus for making individual
packages wherein an elongated web of container
forming material is intermittently advanced to
folding, filling and sealing mechanisms to form
a strip of connected packages, and then to cut-
ting mechanism for severing the -strip through
sealed connecting -portions to form ind1v1dua1
packages. :
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In accordance with the present invention pro-
vision is made for controlling the intermittent
linear advance of the web into operative posi-
tion to the package forming and severing mech-
anisms in accordance with substantially equally
spaced printed indicia on the web defining the
length of individual container sections whereby
to assure registration within predetermined. tol-
erances of successive printed sections with the
package forming and cutting instrumentalities
irrespective of variations in the web induced by

variations in the humidity and other conditions
of operation.

In the illustrated embodiment of the mventlon
the mechanism for controlling the intermittent
linear advance of the web includes a . detecting
element arranged to cooperate with the spaced
indicia upon the web during.the linear. move-
ment thereof and means responsive to said de~
tecting element for varying the linear stroke of
the advancing mechanism in. accordance with
the position of the web at a predetermined time
in the cycle during such advance.

In practice, and in accordance with the pres-
ent invention, the normal. uncorrected stroke of
the web advancing mechanism is preferably ar-
ranged. to advance the web a distance slightly
less than the predetermined length of a pack-
age section or slightly less than the distanhce be-
tween successive indicia, and the correcting stroke
of the web advancing mechanism-: is preferably
arranged to advance the web a distance slightly
more than the predetermined . spacing between
successive indicia except in those unusual in-~
stances where the web expansion or contraction
equals its correction. Thus, the web advancing
stroke is continually keing increased or decreased
relative to the predetermined average spacing,
as controlled by the detecting means, the cumu-
lative effect of successive shortened: or.normal
advancing strokes causing the spaced. indicia.to
“creep up” relative to the detecting: means and
the cumulative effect of successive lengthened
or correcting strokes causing the spaced indicia
to “creep down” relative to the detecting means,

" s0 as to maintain the advance of the web within

50

b5

predetermined limits and in operative relation to
the container forming and severing mechanisms,
the correcting stroke occurring during the same
cycle of advance in which the detection is made.

The present invention is:herein illustrated as
embodied in a duplex type of packaging machine
wherein two printed webs are concurrently ad-
vanced into operative position to-the bag form-
ing and severing mechanisms and, in‘accordance

-/ with another feature of the invention provision:
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is made for selectively controlling the advance
cf the webs in accordance with the position of the
spaced indicia of the respective webs during a
predetermined period in the cycle of operation
during such advance whereby to assure registra-~
tion of the webs within predetermined tolerances
with their respectivé eontainer forming and sev-
ering mechanisms, the correction of the advanc-
ing strcke being made during the same cyele in
which such. correction is indicated.

Referring now to the drawings, the préesert fri-
vention is illustrated as embodied in a ¢GhitHer-

10

cial machine for making tes hzgs from an elon= . |

gated web or strip of thin paper in scéordance
with the method disclosed in the Uxitéd Statés
patent to Patterson, No. 2,272,530 issued Febru-

15

ary 10, 1942. In general the machine comprises
an improvement upon the apparatus disclosed in - -

the United States patént to Patberson, No.
2,385,229 issued September 18, 1945. As hersin
shéwn, such nmiachines may be constructed in du-
plex form for simultaneéously vroducing two strips
of connected and filled bags and for seveéring the
strips through sealed portions thereof to form in-
dividual tea bags:

In the operationr of such a machine, and as
lustrdted in Fig. 1, g web of heat sealable paper
18 is withdrawn frofm g supply roll 12 thereof and
advanced over container forming mechanism 1§
which operates to fold the web longitudinally
along & medial line to bring together the two half
sections of the web preparatory te forming & strip
of eonnected bag sections 18. The papér is pref-
erably drawn over the forming iechanism {§ by
vertieally and horizontally reciprocable gripping
dand advareing mechanism 28 operative to nomi=
nally advarnce the. strip substantially one bag
lenigth each cycle of operation and to present the
strip in operative relation to the sealing mecha-
nism, indicated generglly at 22, and which ig ar-
rariged to apply heat and pressure to seal the
strip simultaneously along o transverse zone 24
and:-an adjacent longitudinal zone 26 during each
sealing operation to form 4 seriés of connected
package sections closed.on one side by the folded
édse 28 and heat sealed along thé remaining side
and at theé top and bottom.

The papér being uhwound fromi the supply roll
12 and advancéd by the gribper meechanism 20 is
arranged to bass over a takeup roll §8 mounted
for axial movément iri a bracket 68 and then over
& roller Tf which may be intermittently driven
in timed relation to the linear advance of the
gribper mechanism. The movable takeup roller
58 is yieldingly ufged: outwardly in its support~
ing bracket 65 by springs §7 and is capable of in=
ward movement during thé unwinding operation
in order to maintain the web relatively taut and
to take up any slack between the gripper mecha-
nism @nd the supply roll. Provision may also be
made for preventing inadvertent unwinding of
the web from the supply roll 12 by providing the
latter with. suitable retarding means such as a
friction brake ot bearing, indicated at 51.
..Provision is also made in stch priér machines
for depositing successive charges of the commod-
ity into successive of the uppermost bag sections
as they are being formed by feeding mechanism
indicated generally at 39; the feeding mechanism
operating in timed relation to the operation of the
strip advancing and heat sealing mechanisms 29,
22 respectively, and; in the operation of the ma=«
chine; the cpen top of a package which has heen
provided with a charge of the commodity during
one ¢ycle of operation is closed during & succeeds
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ing cycle. Thereupon, the strip is intermittently
advanced to cutting mechanism, indicated gener-
ally at 32 which operates to sever the strip
through successive transverse sealed portions 24
to form individual filled and sealed packages. -

The machine illustrated and described in the
Batterson Patent No. 2,385,229 above referred to
was particularly designed for producing paper teg
bags made from a web of plain, unprinted heat
sealable paper,.and such machines are at the pres-
et time il €Xtensivé successful commercial use.
Hotwevér, When printed webs are used in a ma-
chilie having a linéar web advancing mechanism
grianged to advarice the web a fixed distance at
éach eyele -of opérgtion, that is the length of a
package section, it is difficult to maintain correct
registration of suiécessive printed package sec-
tions with- the package forming instrumentalities
sinee, in practice, the sections may vary due to
inacguracies.in printing, atrhosphefic conditions,
stretehing of the web during withdrawal or pos-.
sible slippage of the web. Thus, in the operation
of such prior miachines on a printed weh, any
slight: variations in the printed sections will be
cumiiilative so that eventually thie weh will depart
from registration with the package forming and
cutting mec¢hanisms.

I the illustrated embodiment of the inventior,
eéach web gripping and advancing mechanism 20
includes a pair of opposed cooperating gripper
units 48, 42 mounted to be horizentslly recipro-
cated into and out of gripping engagement with:
the web, and, to be vertically reciprocated to ad-
vance the web each cycle of operation. In prac-
tice, the linear stroke -of the grippers is initially
adjusted so as to normally advance the web a dis-
tance slightly less than the package length or dis-
tance between successive substantially equally
spaced markings 44 on the web.. As herein shown,
each gripper 49, 42 is alsd mounted for pivotal
niovemens in its. supporting mettiber to be capable
of being rocked while in gripping engagement
with the web to effect advancement of the web
beyond the normal stroke when actuated by con=
trol mechanism responsive to the position of the
markings 44 at a predetermined time in the web
advalicing cyclé of operation so as to effect g
correction in the linear advance of the web dur=
ing the same cycle in which the lack of registra~
tion is detected. In general, the control mecha-
nism includes a photo-sensitive detector, indicat=
ed generally at 46, arranged to cooperate with the
spaced markings 44 during the advancing cycle of
operation; a timing switch 48 arranged to render
the detector operative at a predetermined time in
the web advancing eycle, and a solenoid operated
member 50 arranged to cooperate with the grip-
pers to effect advancement of the grippers beyond
the normal stroke when actuated by the detector
mechanism. In practice, the photo-sensitive de-
tector is placed relative to the web so that the
light beam image is concentrated on the edge of
the web al a point approximately haliway be«
tween two markings 44 when the web is at rest as
ilustrated in Fig. 1. ‘Thus, during ‘intermittent
advancement of the web the lizht beam image
may be intercepted by the marking at about the
halfway point in itg advance, as illustrated. in
Fig. 1. The detector unit herein illustrated is ars
ranged to be excited to effect a corrective stroke
only when the light beam is intercepteq by the
mark during the “scanning” period that is, when
the cireuit is-closed by the timing switch 48, and
then only when the beam is cut off by the leading
edge of a rapidly passing mark. “If the mark does
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not-appear:during the scanning period, no correc-
tion is made, and, if the beam falls directly.on the
mark and the mark then passes by so.:that the
beam . then falls on - the relatively lighter back-
ground of the web during the scannmg perlod no
correction is made.

" * In the operation of the apparatus, assumlng
that the average package length is approxi-
mately 21 inches, for example, successive un-
corrected or shortenéd linear strokes, ‘adjusted
to advance the web about # of an inch less than
the average package length, or 243 inches, will
effect a gradual or cumulative rising or ‘“‘creep-
ing ‘'up” of the marks 44 telative to the light
beam until- a point is reached where the light
beam is intercepted by a ‘mark moving therepast;
and, when this occurs, -a correction' stioke is
applied during the same cycle in which such de-
tection is made, to’advanceé theé web a distance
slightly more, approximately = of ah inch more,
for example, thah the average length of a pack-
age section, making the total advance about 24}
inches.  Thus it will be seen that the web ad-
vancing stroke is either increased or decreased
relative to the predetermined package length,
continually between predetermined limits, unless
the variationg in the web cause no detection
whereby to obtain registration of successive pack-
age sections with the container forming mech-
anism and cutting mechanisms within the pre-
determined permitted tolerances.

" Referring now to Figs. 1'and 2 for a more de-~
tailed description of the web advancing appara-
tus, as therein ‘shown, opposed gripper units 10,
42 are arranged to be horizontally reciprocated
in brackets 52, 54 respectively the latter being
adjustably clamped upon vertical rods 56, 58
supported for vertical reciprocation in suitable
bearings provided in the machine frame, The
rods 56 and 58 are arranged to be vertically re-
ciprocated” in “timed’ relation’ to ‘the ‘opération
of the package forming mechanisms by a cam 60
mounted fast on the main cam shaft 160, and, as
herein shown, provision is made for initially ad-
justing the effective stroke of the cam in order to
adjust the linear ‘advance.of the grippers with

Telation to the length of package sections of the
web. The rods 56, 58 are secured at their lower
ends to a pair of yoke shaped tie pieces 62 only
one of which is shown, the tie piece 62, having
a_.central slotted portion 64 for cooperation with
a slide block 66 mounted on one end of an eccen-
trie stud 68 carried in a lever 10 fast on a rocker
shaft 72, the eccentric stud being rotatably ‘ad-
justable in the lever. 10 as shown in Fig. 10,- The
eccentric end of thé stud 68 is provided with:a
roller T4 cooperating with the fixed cam. path
of the cam. 60.

" With this construction it will be seen that’ by
rotary adjustment of the eccentric stud- 68 the
effective length of the lever arm. 70 may be

varied, ro_tary adjustment in one direction oper-

ating to increase the distance from the center
of the rocker shaft 12 to the center of the roller
14 .to. decrease the effective stroke, and, rotary
adjustment in the opposite direction operating
to decrease the distance from the center of the
r_ocker .shaft to the center of the roller to in-
.crease the-stroke. . Thus, the linear movement
'of the gripper units may be initially adjusted so
-as to effect a linear advance of the web a dis-
tance slightly less than the average spacing be-
tween successive markings 44. It will be under-
stood that the gripper. carrying brackets .52, 54
may also be adjusted -on their respective rods
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56, 58 to align the cooperating gripper units 40;
42 for cooperation with successive transverse
sealed portions 24 of the web.

While the above description has been confined

thus far to the operation of one pair of coop-
erating gripper units 40, 42 for advancing a web
of container forming material into operative re-
lation to the bag forming instrumentalities, it
will be understood that in the duplex machine
herein illustrated, an identical and simultane-
ously operating pair of gripper units 400, 420 are
carried by the brackets 52, 54 respectively, as il-
lustrated in Fig. 9, the brackets being also ad-
justably supported upon similar vertical-rods
560, 580 arranged to be vertically reciprocated
by the.cam 60 through similar connections in-
cluding a lever arm fast on the rocker shaft 12’
so that in operation, the gripper uinits are simul-
taneously operated to cause the webs to be ad-
vanced into operative relation to their respective
container forming, filling and severing mecha-
nisms.
- As illustrated in Figs. 2 and 9, each gripper
unit 40, 42 and their corresponding units 400,
420 are supported for horizontal reciprocation
upon individual rods 76 slidingly carried in the
brackets 52, 54, each rod being provided with a
coil spring 18 interposed between a portion of its
supporting bracket and a collar 80 adjustably se- -
cured ‘to the rod, the springs being arranged to
urge the grippers inwardly into cooperating en-
gagement with their opposing grippers and the
container forming webs.. The rods 16 of each
unit are joined at their outer ends by a tie piece
82 and each tie piece carries a roller 84 arranged
to cooperate with elongated cams 86 secured to
vertical cam shafts 88, 90 respectively. ‘Thus,
in the operation of the machine, the gripper
units 40, 400 and 42, 420 are horizontally recip-
rocated simultaneously into and from engage-
ment with the webs, the springs 18 effecting a
yielding engagement ‘therewith ‘and the cams
86 operating to positively separate the. grippers.
The vertical cam shafts 88, 80 are arranged to be
rotated from the main cam shaft 160 by connec~
tions including bevel gears 92, 94 to the verti-
cal shaft 88, bevel gears 96, 98 to a horizontal
shaft 100, and a second set of bevel gears to the
vertical shaft 90.

As above stated, the cooperating gripper units
40, 42 and the corresponding pair of cooperating
gripper units 400, 420 are mounted for pivotal
movement so that when actuated by the control
mechanism, the grippers effect an advance of
the web g distance slightly more than that of
the predetermined. reciprocating stroke of .the
grippers, and, as best shown in Figs. 4 and 5, the
gripper unit 40 includes a web engaging mem-
ber 102 mounted in a retaining member 104 sup-
ported upon two spaced rods 106, 108 slidingly
mounted in rocker members. (10, 112 supported
for pivotal movement in a U-shaped bracket 114
secured to the end of the horizontally recipro-
cable rod T6. 'The rod 16 is reduced in diameter
at the connecting end and the U-shaped bracket
114 is .assembled dgainst the shoulder formed by
the reduced diameter and is retained on the rod
by a block 116 keyed to the end of the rod, the
bracket being secured- to . the ‘block to prevent
rotation of the bracket. ‘'The rocker members
110, 112 are fitted between the side faces of the
block 116 and the arms 118, 120 of the U-shaped
bracket and are pivotally mounted therebetween
upon spaced axially aligned pins 122, 124 extend-
ing from the:arms 118, 120 respectively and pins
126,. 128 extending from .opposite sides of.‘the
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block 115, sich structiuite permitting . elearance
openiigs centrally of the rocker membetrs 110,
112 for sliding movement of the spaced rods #06;
108. Springs 130, 132 coiled about the rods 106,
08 respectively ahd interposed between the fear
face of the retaining member 104 and the itiner
faces of the rocker members 10, 112 tend to
urge the weh engaging member of gripper 102
into yielding engagement with the web ard its
oPposed gripper unit. Lock tiuts 134, 136 thiead
edly secured to the outer éhds of the spaced rods
£68, 188 respectively and arfanged to dooperate
with the outer faces of thé rocker members ({0,
t{2 ate provided to adiustably limiit the move=
fiterit 6f the web engaging member towsards its
cooperating ¢ripper unit. The above deseribed
structure s designed to permiit mianhual retrac«
tion: of the web engaging meniber for ihitially
itiserting. atid adjustinig the web betweeri the
gYipper tnits and alsg to permit yielding ehgige-
menit; of the gripper (02 Wwith its cdooperating
gripper during pivotal movement thereof.

The opposing gripper unit 42 comprises a web
engaging member or gripper (33 supported in &

fetaining member. (46 which in turnh is secured o

ta: a. rocking member 142 pivotglly mouttted in
% supportitg block (44 keyed to the réduced end
of the opposing horizentally reciprocable rod 16.
A spring 146 interposed between the underside

of the block (44 dnd an arm (48 extended from -

the rocking member (42 tends to uige the lat-
ter i 4 clockwise direetion about its pivot 150,
and cooperating engaging surfaces 152 of the
block (44 and member 142 serve to limit the ro=
tation of the member {42 and to normally retain
the: pivotally mounted unit 42 in 2 horizental
plane relative to the web. In order to normally
retain the cpposing pivetally moubted unit 40 in
2. horizontal plane and to effeet simultanéous

rockitiz of the two' cooperating units, the unit 42 y

is eennected to the unit- 48 by a pih and slot con~
nection; comprising slotted plates 154 extending
fromi: either side of the retaining member 140
of thie unit. 42 arraticed to receive ping 156 edrs
ried on either end of the retaining mernber (04
of the unit-40.. The pins 156 are supported in
alighiment with the point of contact of the web
engaging members 102, (38 so thHat in operation
the rockingly mounted unit 40 is Hormally mgin«
taired in: g horizontsl position with the usnit 42,
and whm the arm l48 of umt 42 1s rocked in. a
opposmg umt 40 Wlll be correspondmgly rocked
in & clockwise direction. The wel engaging. ele~
mierit 38 miay and. preferably will be mgde of &
vieldable mgterial and. is provided with a. relgs
tively flat web engdging face, and, the: cooperat-
ing: element 102 is: preferably provided with &
krnurled mietal face curved. at & radius corre~
sponding to the: line of rocking movement.
From the descriptiont thus far it will be cbs
senved that in operation: the printed confdainer
forming web: (0 having spaced registration marks
44. tHereon, corresponditig to the length of suc=
cessive pdckage sections, will be intermitteritly
advanced a distance slightly less than the dis-
tance: between: registration madrks; initial adjust~
ment. of the dmourit of linedr feed being dccom~
plished. by rotation: of the eccentrie roller stud
88 in the lever armt 70, and, it will also be ob~
served that each: gripper unit is mounted fof
cooperating pivotal movement to permit: an: ads
ditional increment of the: webr to be: gdvanced
when eorrection is required. As best: shown in
Fig; 3;. the rocking of the gripper units to effect
such zdditional advaricement of the web ifteludes

g
the solencid operated stop bay 50 arranged to be
extended into the path of & stud 158 adjustably
carried in the arm i48 of the rocker inember {42,

* The solenoid 162 is arranged to be enérgised 6

16

5. effect extenslon of the bar 58 through conhe¢«

tions from the detector unit 46, and, as shovr it
Fig, 3, the stop bar is connected to one arm k6d
of a three-arined léver pivotally moutited at (68,
3 second arm (68 beihg connectéd by & link HD
to this soletivid armature, and the third s (12
being cennected by & spritig (14 arrahged to té«
tain stop bar 58 i & fetracted position umtil
moved by the operation of the soletioid. A stop
sérew 115 may be provided for ¢aopération with

5 the arm 164 to adjustably Hmit the retractéd po«

sition of the ba¥ 50, a5 showix,

Referring now particularly to Fig. 7, the deés
teetor unit 46 is atranged to energise the sole«
rioid 162 to effeet ah additional advance of the
web Wwhet the ufif is detusted by & reglsf,ratmn
tiark 44, and; ds herein shown, the detector uiit
gy comprise any tsual or preférred photo-seri=
sitive eontrol system adapted .to concentrate &
beam of Iight on the web and arranged to be
excited by a rapld change in the refiective char«
dcteristics of the suiface upon which. the béam
is conceritrated, such as a rapid change fromi
g light to & dark surface of the moving web, the
dark Surface being herein filistrated ds coifie
prisirig the spaced registrafion marks 44, ap«
ranged to infercept the beam, and wher the de-
tector unit is thus excited if is arranged to op-

' erdaté @ rélay 116 £o close a circuit (18 to the
- soleiioid 162, In practice, the light beam is on

&5

60

65

15

. all the {imme but the unit is operative to actuate

the relay (16 tpon interceptioni 6f the beain only
durifig a predetermined time ir the cycle of op-
evation, héreifi defined ds the scanning perxod
afid corrésponiding t¢ a time when the web Has
beéen advaiiced substantially halfway in ifs move-
mient f10M oné positions 6f opeération to afother.

As shiown 1 Figs. 6 aiid 7, thé scanning period
is conitrolled By the siming switch 48 which in-
cludes = 2 stationiary . coiitdct 180 dnd & riovable
cortact 82, the niovable dotitact 182 beihg tior-
& roally urged it civenit closmg efigagsnient With
the stationary contact 180 by o leaf spring (64,
Thie contact wenibers (80, {87 afe moviited iipon
an gdjustaple Bracket lo6 gnd, the ‘switch is
operated 1o open and close a citcuit 188 to the

- detecsor unit 4% 1w timed velation to thie operation

of theé migcHiris by a4 c¢afnt (80 fast on g vertiesl
cary shaft £82 and, & coaperatmg éani roller 184
carried by au drm {98 pivetally mounted at (98,
The arm 199 19 provided with an extension 208
arranged {0 éngage and rock the cohtact grin
182 {5 opsn the circuit 88, and a sprine 203
is provided to utge the roller 94 against its
cam. The switch cam shaft (92 iy arraniged to
be votated from the vertical shaft 88 by & gear
train: mciufhﬁg & gear 204, idler geay 208 and
gear 258 fast oni the switeh cam shaft f 92,

hus, the eireuit 8¢ to the defector unit is
¢loseds by the damy 98 to provide o scanning
period: during -{he advadicing stroks, at Whieh
time the detecior unit is rendered operative to
eHicrRIsSe the: solefioid wheil the: fight beam is itvs
tereepted By & registiationn mark, ThHe firde gt
whieh the scanning period starts relative to the
Moving period of the webithay be viaried by rotary
adjustment of the contact currying braclket 86
witich Iatter s meunted for fotary” movermetit
ou the Switels cany shafi (82 ang is provided with
an: arcuate slotted portion: 218 at its cuter end
grranged to réceive & belt X113 for fasterifng the
biacket it its adivsted posibio
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"It will be understood that the characteristics
of the preferred detector unit 46 are such that
if:the light beam is directly in alignment with a

- registration mark 44 when the timing switch 48
is closed, thus indicating substantially . uniform
registration of the package sections with the
container forming mechanisms, the relay 115 will
not be actuated and. also if the light beam is di-
rected on the mark and then passes from. the
mark to the relatively lighter surface of the web
material during the scanning period, also indi-
cating substantially  yniform and commercially
acceptable registration of the package sections,
the relay will not be actuated to effect additional
advancement of the web. The only time the de-
tecting unit will respond to the passage of the
moving. webis when the light beam is first di-
rected onto the-relatively light surface of the
web material when the timing switch-is closed
and is then rapidly interzepted by the passage of a
relatively darker surface registration mark during
the scanning period, such position being indicated
generally in Fig. 7 wherein the switch contacts
180, 182 are closed and the light beam is about to
be intercepted by a mark 44, indicating  that
the package sections are lagging slightly behind
substantially uniform registration with the con-
tainer. forming and severing instrumentalities.

Upon interception of the light beam by the
registration mark at such time, the relay 176 will
be actuated to close the circuit 178 to the sole-
noid i62 which is in turn energised to extend
the stop bar 50 into the path of the rocker arm
148 so that as the gripper members approach the
end of their normal stroke, the web is given
an additional and preferably predetermined in-
crement of advancement by the cooperative rock-
ing ‘action of the rocker members (40, 142,
Thereafter, in the opération of the apparatus,
the gripper units are moved apart to disengage
the ‘web and are returned fo their normal hori-
zontally aligned position for cooperation with the
next succeeding transversely sealed portion of
the web during the next cycle of operation. It
will. thus 'be 'seen that the correcting action of
the web advancing mechanism oceurs during the
same cycle of operation that a deviation from a
substantially uniform position of advancement is
detected so as to assure that none of the pack-
age sections deviate from such position beyond
predetermined commercially acceptable limits.

From the description thus far it will be seen
that in-the cperation of the web advancing mech-
anisin ‘suiceessive normal or uncorrected web’ad-
vancing stokes which are slightly less than the
average spacing of the printed package sections
of the web will cause the marks-to rise relative
to’ the 'light beam concentrated on.the moving
web - and that this action will be cumulative so
that eventually the mark will intercept the light
beam,; as described, to effect additional advance-
ment of the web. As herein shown, similar con-
trol mechanism is provided for controlling each
web of a duplex container forming machine, and
includes a similar detecting unit 460, solenoid op-
erated bar 580, and timing switch 489 so that
in operation, although the web advancing mech-
anisms are simultaneously operated through the
cam §8, yet each web may be individually con-
trolled to seiectively effect an additional advance
of the web as defermined by its individual de~
tecting unit.

--Thus, the package forming webs are ‘main-
tamed in - substantially uniform: registered rela-
tion with their respective package forming mech-
anisms comprising the package sealing mecha-
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nism 22, filling mechanism 30, and severing
mechanism 32 which may comprise the mech-
anisms illustrated and described in the Patter-
son Patent No. 2,385,229 above referred to, and to
which reference may be had for a more com-
plete description of the structure and mode of
operation of such mechanisms. As herein shown,
successive connected filled and sealed packages
advanced into operative position to the severing
mechanism 32 are cut off and received in suit-
able guides 399, 392 through which they are ad--
vanced by intermittently operated pusher arms
394, 396 to be.delivered from the machine.

From the above description it will be seen that
provision is made in the present apparatus:for
controlling the intermittent advance of a printed
web. of container forming material into opera-
tive position to the package forming and sever-
ing mechanisms in accordance with substantially
equally spaced printed indicia on the web de-
fining the length of individual container sections,
the control means being adapted to correct the
linear advance of the web during the same cycle
in. which a deviation from the predetermined
spacing is detected beyond the permitted toler-
ances.

‘While the preferred embodiment of the inyen-
tion has been herein illustrated and described it
will ke understood that the invention may be
embodied in other forms within the scope of
the following claims.

Having thus described the invention, what is
claimed is:

1. In a machine of the character described, a.

‘combination, web feeding means for 1nterm1t-_

tently advancing a web having substantially
equally spaced registration marks thereon de-
fining successive package sections comprising a.
pair of horizontally and vertically reciprocable
grippers arranged to intermittently advance the
web through a normal fixed stroke slightly less
than the predetermined package length each
cycle . of operation, -control  means including
means for detecting the position of a registration
mark- at a predetermined time during the ad-
vance of the web, and means responsive to said
control means arranged to cooperate with said
grippers to increase the advancing stroke when
and only when 3 deviation from a predetermined
position beyond an allowable tolerance is de-~
tected .as determined by the interception -of the
detecting means by the registration mark dur-
ing said predetermined time for advancing the
web an additional fixed increment as the grip=-
pers-approach the end of their normal advancing.
stroke: whereby to obtain a net advance slightly
more than  the predetermined package length
during the same cycle of operation in which such
deviation is detected.

2. In a machine of the chalacter descnbed in
combination; web . feeding means for intermit-
tently advancing a  web having substantially
equally spaced registration marks thereon defin-
ing successive package sections comprising a pair
of horizontally and vertically reciprocable grip-
pers arranged to intermittently advance the web
through a normal fixed stroke slightly less than
the predetermined package length each cycle. of
operation, said grippers being also mounted for
pivotal movement, control means including
means for detecting the position of a registra-
tion mark at a predetermined time during the
advance of the web, and means cooperating with:
said grippers and responsive to said detecting
means when and .only. when a deviation.from.a
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predetermined position beyond an allowable tal-
erance is detected as determined by the inter-
ception of the detecting means by the registra-
tion mark during said predetermined time, for
effecting pivotal movement of the grippers as
they approach the end of their normal advanc-
ing stroke to effect = longer stroke and thus
effect an additional fixed increment of advance
of the web to obtain a net advance slightly more
than the predetermined package length during
the same cycle of operation in which suech devi-
ation iz detected. )

3. In 2 machine of the character described, in
combination, web feeding means for intermit-

tently advancing a web having substantially -

equally spaced registration marks thereon :de-
dining successive package sections, comprising a
pair of horizontally and vertically reciprocable
grippers arranged 1o normally advance the web
through a normal fixed stroke slightly less than
the predetermined package length each cycle of
operatioen, said grippers being also ‘mounted for
pivetal movement, control means including =2
normally incperative photo-sensitive detector ar-
ranged to cooperate with said registration marks,
a timing switch for rendering said detector op-
erative to detect the position -of a registration
mark at a predetermined time during the ad-
vance of the web, and means responsive to said de-

tecting means and movable inte engagement with <

a portion of said grippers when and only when
2 deviation from a predetermined position be-
yond an allowable tolerance is detected as de-
termined by the interception of the detecting
means by the registration mark during said pre-
determined time for effecting pivotal movement
of the grippers to increase the advancing stroke
as they approach the end of their normal ad-
vancing stroke and thus effect an additional fixed
increment of advance of the web to obtain &
net advance slightly more {than the predeter-
mined package length during the same ieycle of
operation in which such deviation is detected. -

4, Tn a machine of the ¢haracter described, in
combination, web feeding means for infermittent-
ly advancing » web having substantially equally
spaced registration marks thereon defining suc-
cessive package -sections comprising a pair -of
horizontally and vertically reciprocable grippers
arranged to normally advance the web a fixed
distance slightly less than the predetermined
package length each cycle of .operation, tontrol
means ‘including electro-responsive means for
detecting the position of a registration mark
at -a predefermined time during the advance of
the web, and 2 solenoid operated member respon-
sive fo said control means arranged to tooperate
with and engage @ ‘portion of said .grippers to
effect an additional advancing mnovement when
and only when a deviation from a predetermined
Pbosition beyond an allowable tolerance is de-
tected as determined by the interception of the
detecting means by the registration mark during
said predefermined time, for effecting an addi-
tional fixed increment of advance of the web as
the grippers appreach the end of their normal ad-
vancing stroke wherepy to obtain a net advance
slightly more than the predetermined package
length during the same cycle of operation in
which such deviation is detected.

5. ITn a machine of the character described, in
combination, web feeding means for intermit-
tently advancing a web having substantially
equally spaced registration marks thereon defin-
Ing successive-package sections, comprising a pair

.
i)

10

15

20

25

40

856

60

65

5

12

of horizontally and vertically -reciprocable: grip-
pers arranged 1o mormally advance the web
through a normal fixed stroke slightly less than
the predetermined package length each cyele -of
operation, said grippers being also mounted for
pivotal movement, -control means including a
normally inoperative photo-sensitive detector ar-
ranged to cooperate with said registration marks,
a timing switch for rendering said detector opera-
tive to detect the position of a registration mark
at a predetermined time during the advance of the
‘web, and a solenoid operated member responsive
to said comtrol means when and only when a
deviation from o predetermined position beyond
an allowable tolerance is detected as determined
by the interception of the detecting means by the
registration mark during said predetermined time
for cooperation with and engageable with a por-
tion of said grippers to effect pivofal movement
thereof to increase ‘the advancing movement 4s
they approach the end of their normsal advancing
stroke and thus effect an additional fixed incre-
‘ment of advance of the web to obtain a net ad-
vance slightly more than the predetermined pack-
age length during the same cycle of operation in
which such deviation is detected.

6. In a ‘machine of the character described, in
combination, web feeding means for intermittent-
ly advancing a web having substantially equally
spaced registration marks thereon defining suc-
cessive package sections comprising & pair of hori-
zontally and vertically reciprocable grippers, cam
operated means for effecting vertical reciproca-
fion of said grippers, means for initially adjust-
ing the linear strcke of said cam operated means
to intermittently advance the web through a nor-
mal Tixed stroke slightly less than the predeter-
mined package length each cycle of operation,
control means including means for detecting the
position of a registration mark ata predetermined
time during the advance of the web, and means
responsive to said control means arranged to co-
operate with said grippers to effect an additional
advancing movement when and only when a de-
viation Ifrom a predetermined position beyond an
allowable tolerance is detected as determined by
the interception of the detecting means by the
registration mark during said predetérmined time
for advancing the web an additional fixed incre~
ment as the grippers approach the end of their
normal ‘advancing stroke whereby to obiain a net
advance slightly more than the predetermined
package length during the same eycle of opera-
tion in which sueh deviation is detected.

7. In-a machine of the character described, in
combination, web feeding means for.intermittent~
ly advancing a web having substantislly egually
spaced registration marks thereon defining sué-
cessive package sections comprising a pairof hori
zontally :and vertically reciprocable grippers ar-
ranged to intermittently advance the web through
2 normal fixed stroke slightly less than the pre-
determined package length each cycle of opera-
tion, said grippers being also mounted for pivotal
movement and having oppesed web engaging ele-~
ments, one comprising a flat faced resilient mem-
ber and the other comprising a cooperating curved
face knurled metallic member, control means in-
cluding means for detecting the position. of a
registration mark ata predetermined time during
the advance of the web, and means responsive ‘to
said defecting means and movable into engage-
ment{ with a portion of said grippers when and
only when a deviation from -a predetermined
position beyond an allowable tolerance is detected
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as determined by the interception of the detecting
means by the registration mark during said pre-
determined time, for effecting pivotal movement
of the grippers to increase the advancing move-
ment as they approach the end of their normal
advancing stroke and thus effect an additional
fixed increment of advance of the web to obtain
a-net advance slightly more than the predeter-
mined package length during the same cycle of
operation in which such deviation is detected.
-8. In a duplex machine of the character de-
scribed, in combination, web feeding means for

intermittently advancing two webs each having

substantially equally spaced registration marks
thereon, defining successive package sections,
comprising a pair of horizontally and vertically
reciprocable grippers for each web, means for
operating said grippers simultaneously to nor-
mally advance the webs a fixed distance slightly
less than the predetermined package length each
cycle of operation, control means for each web
including means for detecting the position of a

registration mark at a predetermined time during:

the advance of the web, and means responsive
to said control means arranged to cooperate with
the respective grippers to increase the advancing
movement when and only when a deviation from
a predétermined position beyond allowable toler-
ances is detected as determined by the intercep-
tion of the detecting means by the registration
mark during said predetermined time for selec-~
tively effecting an additional fixed increment of
advance of such web as the grippers approach
the end of their normal advancing stroke whereby
to obtain a net advance slightly more than the
predetermined package length during the same
eycle of operation in which said deviation is de-
tected.

© 9. In a duplex machine of the character de-
scribed, in combination, two web feeding means
for .intermittently advancing webs each having
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substantially equally spaced registration marks
thereon, defining successive package sections,
comprising a pair of horizontally and vertically
reciprocable grippers for each web, means for op-
erating. said grippers to normally advance the
webs simultaneously a fixed distance slightly less
than the predetermined package length each cycle
of operation, said grippers being also mounted for
pivotal movement, control means for each web
including means for detecting the position of a
registration mark at a predetermined time during
the advance of the webs, and means responsive
to said control means including a member mov-
able into engagement with and arranged to co-
operate with and effect pivotal movement of the
grippers to increase the sfroke as they approach
the end of their normal advancing stroke when
and only when a deviation from a predetermined
Dosition beyond allowaile tolerances is detected
as determined by the interception of the detect-
ing means by the registration mark during said
predetermined time whereby to selectively effect
an additional fixed increment of advance of a
web to obtain a net advance slightly more than
the predetermined package length during the
same cycle of operation in which such deviation
is detected.
LEWIS B. EATON.
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