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57) ABSTRACT 

Apparatus for forming a loop in a web path has a flexi 
ble sheet formed as an endless band placed in the 
web's path. A source of pressure air is encircled by the 
sheet and when air is blown from the source directly 
against the sheet, the sheet is urged against the web to 
form a loop in the web. 

1 1 Claims, 8 Drawing Figures 
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LOOP FORMING APPARATUS 

This invention relates to web handling apparatus and 
more particularly to apparatus for forming a loop in a 
web. While the invention may find application in many 
fields, it is particularly adaptable for use in label apply 
ing apparatus utilizing a label supporting web to trans 
fer or carry the label through the apparatus to an apply 
ing station. 
Reference is made to the commonly owned, copend 

ing U.S. Pat. application Ser. No. 325,854, of Dale Jef 
fries entitled “Web Handling Apparatus' and filed 
Dec. 18, 1972. 
Reference is herewith made to the commonly owned, 

copending U.S. Pat, application of Dale Jeffries, Ser. 
No. 3 15,854, filed Dec. 18, 1972 and entitled “Web 
Handling Apparatus'; which application discloses but 
does not claim the invention disclosed and claimed in 
this application. Reference is also made to the related 
U.S. Pat. application of Herbert LaMers, Ser. No. 
351,829, filed on Apr. 17, 1973 and entitled "Labeling 
Apparatus'. 

It is known to provide a high-speed labeling appara 
tus utilizing a prepared label supply comprising a web 
remnant supporting labels therein. Such a labeling ap 
paratus and prepared supply are disclosed in U.S. Pat. 
No. 3,661,625. In that apparatus, the label web is 
moved intermittently through a glue station where an 
adhesive is established onto the label. From that sta 
tion, the web is intermittently moved to a detaching 
and applying station where a reciprocating plunger is 
actuated to engage the label web, detach the partially 
precut label therefrom, and apply it to a target. During 
the intermittent detaching operation, a clamp is actu 
ated to engage the reverse or adhesive side of the label 
web and to hold the web stationary while the label is 
detached. 
Such a clamp is specifically shown in FIG. 14 of the 

cited patent in conjunction with apparatus for cutting 
out a label. It is known in connection with the appara 
tus disclosed in the patent, that a similar clamp in the 
shape of a label can be used without the cutting appara 
tus and in conjunction with partially pre-cut labels to 
clamp the web while a partially pre-cut label is de 
tached by the plunger. 
While this patent shows apparatus which intermit 

tently moves the web through both the adhesive estab 
lishing station and the label detaching station, recent 
developments have made it desirable in some instances 
to move the web continuously through the adhesive ap 
plying station, but maintain intermittent web motion at 
the detaching station. In a high-speed apparatus, this 
transition from continuous motion to intermittent mo 
tion creates web 'shock'. This phenomenon is suffi 
cient to prematurcly separate labels from their support 
ing web remnant. 
Such labels are normally partially precut from the 

web and are held in the web only by small "nicks' or 
bridges of uncut matcrial. The precut label-bearing 
web is thus fragile and the labels are subject to separa 
tion as a result of any shock imparted to the web. 
One known manner of easing the transition from con 

tinuous to intermittent motion in a web is to provide a 
loop in the web. Such loops have been formed in webs 
by application of air “blasts' as shown in U.S. Pat. No. 
3,594,257. 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

2 
It has been found, however, that in commercial label 

supply webs comprising partially precut labels sup 
ported within web remnants, air “blasts' sufficient to 
form a loop in the web are sufficient to blow labels 
from the web remnant. This causes the apparatus to 
foul and it must be stopped for clearing. Also, “blown' 
labels results in unlabeled products. 

In addition, label webs tend to bend along the label 
edges which are transverse to the web. Such bending is 
pronounced in the web remnant where it is small com 
pared to the label size, and since the only bending resis 
tance along the label edge is in the small nicks which 
support the labels. This bending causes breakage of the 
label supporting nicks and again, premature separation 
of labels from the web. 

It has been proposed, in U.S. Pat. No. 3,661,625, to 
utilize a flexible "curtain' drawn by a vacuum to form 
a web loop. In this device, a web is drawn over a flexi 
ble curtain which is confined within the walls of a 
chamber. A vacuum is drawn through an aperture plate 
in the chamber on the web side of the curtain in order 
to pull the web and the curtain toward the plate and 
thereby form a loop in the web. The curtain serves to 
seal the perforated areas of the web and to help estab 
lish the vacuum when the web width is less than the dis 
tance between the chamber walls. A damper is pro 
vided in the vacuum system in order to prevent the vac 
uum from tearing the web, as for example, if it were 
drawn by the vacuum directly against the aperture 
plate. 

It is thus one object of the invention to provide an im 
proved pressure air apparatus for forming a loop in a 
web between two web handling stations wherein it is 
unnecessary to confine the web in a chamber. 
A further object of the invention is to provide an im 

proved loop forming apparatus for effectively reducing 
web shock in a relatively fragile label web. 
A further object of the invention is to provide im 

proved web loop forming apparatus utilizing constant 
loop forming pressure air and means for physically iso 
lating the web from direct pressure air. 
A further object of the invention is to provide im 

proved loop forming apparatus for a web, including 
means to provide a resilient, uniform support for the 
web in the loop area. 

In a preferred embodiment of the invention, a loop 
is formed in the web between a continuous adhesive ap 
plying station and an intermittent label detaching sta 
tion. To create and maintain this loop, a flexible sheet 
in the form of an endless band is provided adjacent the 
web path between the stations. Pressure air is applied, 
from a position within the area encircled by the sheet, 
directly against the sheet to urge it into contact with the 
label web and to form the loop. The sheet contacts the 
web throughout a relatively large area and prevents the 
pressure air from nonuniformly contacting the web and 
blowing out or prematurely separating the labels. 
The pressure air provides a sufficient force to form 

the loop but the force is light enough so that the loop 
in the sheet can move with the loop in the web as the 
size of the loop changes due to the variations caused by 
the combined web tensioning effects of the continuous 
and intermittent feeds. Thus web shock is effectively 
reduced. 

In addition, the sheet forms a generally continuous 
curve or loop surface to support the web. This pre 
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perial tire ange at which adhesive is applied to the label 
well as will be discussect. 
As shown in FICI, 3 of the drawings, the fingers 23 ex 

teid from the conductive member 25 beyond the aper 
ture 2 in the camping plate 20 such that the tips 24 
of the fingers generally define the outline of a labell 
within aperture 2. The tips 24 of the fingers 23 may 
define a pattern slightly larger than the outline of the 
: ct a libc edge in order to accomm date slight mis 
digitnent if the label as it reaches the detaching sta 

tion, 
the clamping plate 20 is mounted on reciprocating 

rods 3(i and may be held there by way of the nuts 3i. 
The rods its are reciprs cated in a timed relationship to 
claw, as shown in (i. 4, the tins 24 of the fingers 23 
i: ) is contact with the label web. In the clamping posi. 
tin, the finger tips 24 pinch or clamp the label web 
against the static rary frame 32 of the apparatus. The 
frame 32 has an aperture 33 which substantially corre 
s}{r} is is the general littline : if the label. 

} of the purpose pilinging thrk ugh the label wet 
and attaching a label there frt in, a plunger 35 is pro 

Eunger has a face or nose 36 which corre 
six inds in shape generally to that a ahel. As show in 
in F , , the plings: "'Cir'.) at CS, it is tirection as in 
(Fitted lay the double arrow A, to hunge through 
i is the: web, (ictuch a label, and apply it to 3 target T. 
such as a battle r cotler article of merchancise. The 
in tige T ini clailip are inci in theii file ratio is so that 
th: ...la in engages and holds the wet) last prior to 
liligel engagettier 1 with a liabci. 
fic loop fining in: ritus is show in generally at 12 
uties, a pressure air tube $6 which is connected to 

a source firessure air. The tuiye 4G has a jam hair of 
actures - which tie tirected gener illy iwi wardly 
as shown in FIG. I. A flexible sheet r screen 42 is pro 
vitieci about the tube 30 and adjacent the path of the 
he wet, in the re:ferrek cit begit: it, ti), sheet has 

its entis connectic together and to the frame if the 3 
1. ratus, as at 43, sf that the sheet, ii) effect, firns an 
titless hand encircling i? silt (lit. (iiig tine pressure air 
the 4. Of course, the sheet can be utilized effectively 
in firms positions ( ; her than a tensiless hand. In the 
pref: Tied clidless baid form, the flexible sheet (locs not 
have a loose free end to cause problems should the web 
treak Eyei without the prescrick f : weh, the sheet 
It in aii is in a generally circular r tong disposition 
; , ; it : ' ' ) in the thresided through the apparatus and 

r the sheet very expediently. 
The late weh extti) is frt in the adhesive applying ap 
it is downwardly, for war city, and then upwardly 

she ist: it w; it the ili g static I ink clariping mech 
: i nisin. Wher & II tessi i r is slin licki through the tuhe 
Hiatti scarles this ligh a pertures 41, it impinges on the 
flix it. Sheet 42, and urges the sheet downwardly and 
its enrage inct with the label wet; hereby forming a 
it: ; 44 in he likel wei, he force provided by the 
till wif g c f ; tressure a is is cers fani aiki is skifficient to 
tly. It shtet against the wich alli ti f in a loop in the 
web is the constait application (if pressure against the 

his serves is c{1}stantly maintain web tension. 
fic lift's Stirl force is light enough so that the lex p is re 
ilt a fic), u : : d dwi and acci Tin its late fluctu:- 

ii: ; ; ; ; ; ; fl. 1: . . . . in the ico. These fictations 
circ ca 1&ed by the C 11tinuous niction of the guer on 
kic site it thc: li ki anti the internittent notion of the 
ciling i r i lung" (in the ther side of the loop. 
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Web driving sprocket means (not shown) are lo 
cated, for example, above the web clamp as seen in 
FIG. 2. Entrance of sprocket teeth into partially precut 
sprocket holes in the peripheral edges of the web (also 
not shown) is facilitated by the maintenance of con 
stant web tension. Such sprocket holes are filled with 
tabs which the sprocket teeth bend out of the web as 
it is engaged. 
The flexible sheet 42 is normally somewhat wider 

than the web so that no pressure air directly engages 
the web. While the web width may approach that of the 
sheet, it is possible that pressure air could directly en 
gage an edge of a relatively wide web and cause web 
tracking or other problems. 
Guide members 45 and 46 are provided forwardly of 

the flexible sheet and engage the flexible sheet to form 
the sheet to the desired operating loop shape. These 
guides are shown in FIG. 2 but not in FIG. 1 for the pur 
poses of clarity. Normally, the guides 45 and 46 are dis 
posed on either side of the label web. In addition, it is 
contemplated that further guides could be placed in a 
vertical position behind or, in other words, to the left 
of the sheet 42 as shown in FIG. 1, in order to control 
the horizontal extension of the loop. Guide members 
could be placed at any position about the sheet 42 in 
order to provide any desired shape in the operating 
loop 44. In addition to shaping the loop, the guides in 
some positions tend to urge the loop directly against 
the web. The loop forming force thus can be a combi 
nation of the flexible sheet's natural resilience and the 
blowing of air directly onto the sheet. 
The adhesive applying apparatus is shown at 13 and 

is operative to establish a tacky surface to at least the 
labels within the web. While the terms tacky surface, 
hot melt adhesive, or glue are herein utilized for de 
scriptive purposes, either term means, but is not limited 
to, any suitable hot melt adhesive of the type which is 
heated and then applied to a material. In addition, the 
terms are considered to include thermo-activated adhe 
sive, thermoplastic or any other material which can be 
applied to a web and activated by heat. Also, the term 
includes any adhesive having the characteristic of not 
sticking to or accumulating on a heated element. In ad 
dition, it should be noted that the loop forming concept 
may be utilized with cold glue or any other type of ad 
hesive. 
The applying apparatus comprises a glue wheel 50 

having a general cylindrical surface 51 and glue holding 
depressions 52. The glue wheel 50 is disposed above 
the glue pot 53 such that a portion of the wheel extends 
below the level 54 of the glue. The glue pot is provided 
with a means for heating the glue therein to a tempera 
ture at which it can be readily applied to the label web. 
This temperature may be in the range of 300–340°F or 
may vary according to the specific adhesive utilized. 
As the wheel 50 is rotated in the direction of the 

arrow B, it is immersed in the glue and some of the glue 
is picked up by the wheel. Prior to the wheel's engage 
ment with the label web, however, the glue on the cy 
lindrical surface 51 is scraped therefrom by a scraper 
as at 55 so that when the wheel 50 engages the web, no 
glue resides on the outermost cylindrical surface 51 but 
glue does remain in the depressions 52. The glue wheel 
is constructed so that the depressions 52 are, if desired, 
formed in the same shape or slightly larger than the la 
bels L. In addition, the depressions are spaced on the 
glue wheel 50 so that they correspond to the sequential 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

65 

6 
spacing of the labels L in the label web. In this manner 
as the label web is drawn past the glue wheel 50, the de 
pressions therein serve to establish an adhesive on the 
labels within the web, 
While many types of label webs may be utilized, two 

of the preferred types of label webs are illustrated in 
FIGS. 5 and 6. FIG. S shows one form of label web 60 
having a web remnant 61 which defines labels L. It will 
be noted that the web remnant 61 extends about and 
surrounds each of the labels L so that the labels do not 
contact each other. Labels are supported within the 
web by 'nicks' of web material which remain after the 
web is partially precut to form the labels. The nicks are 
normally very small and offer a minimal support to the 
labels. This results in a fragile web subject to label sepa 
ration in the event of web shock. 
The illustration in FIG. 5 further shows a sequential 

or web-overlapping glue pattern 62. This glue pattern 
is shown complete on two of the labels which are at 
tached to the web at the left of FIG. 5. The aperture 63 
indicates that area from where a label L has been re 
moved, and it will be noted that the glue pattern 62 has 
overlapped the label and resides partially on the web. 
It can thus be appreciated that glue is applied to the ex 
treme edges of the labels L and, in fact, overlapped 
those edges onto the web remnant. 

In FIG. 6, a modified label web 70 is illustrated. This 
web comprises a web remnant 71 which extends along 
the opposite edges of labels L1. In this web, it can be 
seen that the labels are contiguous or, in other words, 
are connected to each other at their ends so that each 
label is not completely surrounded by a web remnant. 
The labels are supported in the web and are attached 
to each other by nicks as described in the description 
of the web of FIG. 5. The aperture 72 indicates that 
area of the web from which the labels have been re 
moved at the detaching station of the apparatus. 
The glue pattern as shown in FIG. 6 is a continuous 

one, and it is seen in FIG. 6 that the pattern extends all 
over the web, having been applied to both the labels 
within the web and to the web remnant. In order to at 
tain such a glue pattern, a glue wheel with a continuous 
cylindrical surface could be utilized so that the pattern 
is a continuous one, rather than the intermittent pat 
tern 62 which is attained by the glue wheel 50 as shown 
in FIG. 1. 

It should be noted that whether the glue pattern es 
tablished on the label web is a sequential one as shown 
in FIG. 5 or is a continuous one as shown in FIG. 6, the 
movement of the label web through the adhesive estab 
lishing station 13 is a continuous movement. It will also 
be appreciated that for either type of pattern to be ap 
plied, the adhesive extends beyond the label and onto 
the supporting web. The depressions 52 in the glue 
wheel 50 do not have to be so precisely made as to print 
a glue pattern to the very edge of the label with a very 
small tolerance of error allowed, but rather, in fact, the 
depression 52 can be constructed larger than the actual 
label to insure extreme edge application of adhesive. In 
this manner, the apparatus can efficiently function 
even with some error in the registry of the glue patterns 
with the label. 
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OPERATION 

In FIG. 1, the label web is withdrawn from a label 
supply and travels in the direction indicated by the 
arrow C. Like designated arrows illustrate the direction 
of label web travel throughout the drawings. 
The label web is drawn through the adhesive estab 

lishing station as indicated at 13. In a continuous man 
ner, the glue wheel 50 establishes a tacky surface of ad 
hesive on labels L within the label web. The web then 
continues from the glue wheel downwardly and is urged 
into a loop by virtue of the pressure applied to the web 
by the flexible sheet 42. The sheet is formed into a loop 
by the application of the pressure air through the pres 
sure air tube 40 and apertures 41. 

It will be noted that the pressure air impinges only on 
the sheet 42 and not directly on the label web. It has 
been found that when the sheet 42 is omitted and pres 
sure air is applied directly to the label web, the air has 
a tendency to blow the partially precut labels out of the 
web, breaking its supporting nicks and fouling the sub 
sequent operation of the apparatus. This results in ma 
chine "down' time and in unlabeled products. 

Utilization of the sheet 42 provides for a constant 
uniform application of pressure to the complete web to 
form the loop 44 and, therefore, solves this problem. In 
addition, the sheet 42 forms a smooth surface to sup 
port the web in a generally continuous loop or curve. 
This is especially advantageous with webs carrying rela 
tively large labels or in webs where portions of the la 
bel's edge define straight lines generally transverse to 
the web. If air is applied directly to such webs, the webs 
tend to bend along these edges thereby causing the 
nicks to break and the labels to separate from the web. 
This bending and nick breakage results from the fact 
that, aside from the web remnant, the only material re 
sisting the bending across the web is in the label sup 
porting nicks. 
Also, this structure has an advantage over a "vac 

uum' system as described in U.S. Pat. No. 3,661,625 
since the web is never directly acted upon by the pres. 
sure air. In the 'vacuum' system, the web could be 
drawn against the aperture plate by the vacuum and, if 
the damper was misadjusted or fouled, the web could 
be torn. 
From the loop forming area, the web then continues 

upwardly toward the detaching station and the clamp 
ing mechanism as indicated at 11 in FIG. 1. When a 
given label reaches the exact detaching station, the 
clamp plate 20 is actuated to move toward the label 
web and the frame 32 so that the finger tips 24 engage 
the label web in areas just adjacent to and surround the 
label L. The fingers press against the web and clamp it 
against the frame 32 to hold it there for the subsequent 
detaching operation. 
At this time, the reciprocating plunger 35 is actuated 

to plunge through the web, detach a label from the web 
and apply it to the target, the adhesive on the label 
serving to bond the label to the target. The plunger and 
clamp are then withdrawn freeing the web remnant 
which is then indexed in the direction of arrow C. 

It will be appreciated that in the preferred embodi 
ment, the web motion through the adhesive station is 
a continuous motion, while the motion of the web 
through the clamping and detaching station is an inter 
mittent motion. The forming of the loop 44 and its re 
siliency due to the nature of the pressure air provides 
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8 
enough resiliency in the web to accommodate fluctua 
tions along the loop as previously stated and aids in the 
reduction of web shock. This serves to reduce detach 
ment of labels due to this shock alone. Of course, the 
adhesive applying station could be adapted to intermit 
tent web motion as shown in the previously mentioned 
patent. In this case, the loop forming apparatus could 
be utilized to reduce the web shock due to web inertia 
or slight timing errors between the adhesive station and 
the detaching station. Also it could be considered as a 
tension adding apparatus for the web. Among other ad 
vantages, this would aid in sprocket-web engagement 
as previously discussed. 
Throughout the detaching and clamping operation, 

an electrical current is supplied to the fingers 23 and 
the finger tips 24. This electrical current, as previously 
described causes the tips 24 of the fingers to heat to a 
temperature range of 300 to 340°F which is similar to 
that at which adhesive is applied. While a relatively 
small amount of the hot melt adhesive will accumulate 
on the finger tips 24, it will not build up in any substan 
tial amount, and the problem of excessive accumula 
tion of tramp adhesive in this area is thereby elimi 
nated. Any small amount of adhesive which does accu 
mulate on the finger tips is maintained at a temperature 
sufficient to prevent any other adhesive coming into 
contact with the fingers from sticking thereto and 
'stringing' between the web remnant and the clamp. 

It can be seen in FIG. 4, that the fingers 23 are bent 
inwardly toward the web so as to engage the web and 
clamp it against the frame member 32 without requir 
ing the upper and lower portions of the plate 20 to be 
pressed directly against the web. Thus, the only portion 
of the clamping apparatus which engages the web are 
the heated finger tips 24. 
FIGS. 7 and 8 depict an alternate embodiment of the 

clamping mechanism. This embodiment is particularly 
useful where it is not required to apply adhesive to the 
extreme edge of the label. Many label products do not 
require this degree of quality and, as shown in FIG. 7, 
a glue pattern such as the one shown at 80 is applied 
to a label 81 within the web 82. There is still the possi 
bility of a mis-registry between the glue pattern and the 
label, however, and the web flapping problem remains. 
Thus, as shown in FIG. 8, it is desirable to use heated 
finger tips in those areas most likely to contact or ac 
quire an adhesive accumulation. In this embodiment, 
clamp fingers 83 are thus, as shown in FIG. 8, to engage 
the web remnant near the glue patterns on the labels. 
The remainder of the clamp comprises merely a solid, 
unheated, clamp member 84. Of course, any type of 
glue pattern and configuration of clamping fingers 
could be utilized, and the illustrations in FIGS. 7 and 
8 are by way of example only to indicate that heated 
clamp elements are only needed in those areas where 
there is a possibility of engaging or accumulating adhe 
sive. In other areas where this possibility does not exist, 
it is sufficient to provide a non-heated clamping ele 
ment such as the one shown at 84. 
The invention, thus, provides an improved apparatus 

for applying labels to products and eliminates the trou 
blesome problem of label separation due to web shock. 
The invention has made possible the transition from 
continuous to intermittent motion of relatively fragile 
webs in an efficient and non-destructive manner and 
has made it unnecessary to confine the web or the flexi 
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ble sheet in a chamber. The web is not directly acted 
upon by the pressure air and cannot be torn thereby. 

In addition, the invention could be utilized in many 
other applications with obvious advantages. For exam 
ple, it could be used in any web or strip material han 
dling apparatus between two continuous or two inter 
mittent stations. 
Other modifications and alterations will become 

readily obvious to one of ordinary skill in the art with 
out departing from the scope of the invention, and ap 
plicant intends to be bound only by the appended 
claims. 

I claim: 
1. Apparatus for forming a loop in a web within a web 

handling apparatus, said loop forming apparatus com 
prising: 

a flexible sheet having a curvilinear portion disposed 
adjacent a path of said web, said sheet forming a 
closed loop having a web engaging outer side, 

means for fixing a portion of said flexible sheet to a 
stationary element of said web handling apparatus 
so that the closed loop formed by said sheet is mov 
able about the fixed portion thereof, and 

means for blowing air directly onto an internal side 
of said sheet within said closed loop and for 
thereby urging said curvilinear portion of said sheet 
against said web to form a loop in said web. 

2. Apparatus as in claim 1 wherein said sheet com 
prises an endless band. 

3. Apparatus as in claim 2 wherein said sheet at least 
partially surrounds said means for blowing air directly 
onto said sheet. 

4. Apparatus as in claim 3 wherein said means for 
blowing air directly onto said sheet comprises 
a tube at least partially surrounded by said sheet, 
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10 
means for supplying pressure air to said tube, and 
said tube having apertures disposed to direct pressure 

air directly onto a side of said sheet opposite said 
web engaging side. 

5. Apparatus as in claim 1 wherein the pressure of air 
blown onto said sheet is sufficient to form said sheet 
and said web into a loop, but is slight enough to allow 
said sheet to move against said pressure due to web ten 
sion along said loop. 

6. Apparatus as in claim 1 wherein said web com 
prises a web remnant supporting therein a plurality of 
partially precut labels. 

7. Apparatus as in claim 6 wherein said web remnant 
surrounds each of said labels. 

8. Apparatus as in claim 6 wherein said web remnant 
is disposed along generally opposite edges of said labels 
and wherein said labels are contiguous within said web 
remnant. 

9. Apparatus as in claim including guide means en 
gaging said sheet for forming said sheet into a desired 
loop shape upon application of pressure air thereto. 

10. Loop forming apparatus as in claim 1 wherein 
said means for blowing air includes a tube extending at 
least partially into said closed loop of said flexible 
sheet, said tube having an air passage therethrough and 
apertures connected to the passage and disposed to di 
rect air onto said internal side of said sheet opposite 
said web engaging side. 

11. Loop forming apparatus as in claim 1 wherein 
said flexible sheet has two ends joined to each other to 
form said closed loop, said closed loop being fixed to 
said stationary portion of said web handling apparatus 
at the juncture of said ends. 
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