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ABSTRACT: A tape-splicing apparatus is provided with a pair
of tape supply rolls with the tape being advanced from one roll
through spaced clamping rolls to a point of use. The tape end
from the other supply roll before a splicing operation is posi-
tioned against the other of the clamping rolls with the rolls
being moved into clamping relationship in response to a tape
end coming off an empty supply roll. A photoelectric cell sen-
ses the tape end and actuates a fluid motor to move the clamp-
ing rolls together and thus splice the tapes.
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1
TAPE SPLICER

In many operations it is desired to provide a continuous
length of adhesive tape or other forms of adhesive-backed web
material. A continuous supply of tape is particularly desirable
in the assembling of cardboard boxes where the blanks are
folded into position and an adhesive tape applied along the
folds or joined edges of the blank. The adhesive tape is
generally provided from a supply roll which carries a finite
length of tape thereon. When all of the tape from a supply roll
is used, it is either necessary to stop the entire operation and
to insert a full supply roll or to provide a mechanism whereby
the end of the tape coming off of the empty roll is spliced to
the end of the tape from the full roll without interrupting the
operation. Known tape-splicing mechanisms required continu-
ous attention by an operator particularly when the end of a
supply roll was reached. At that time, the operator would have
to pay close attention and manipulate suitable switches or
other mechanism so that a new supply roll would be switched
into an operative position.

One of the objects of the present invention is to provide an
improved tape splicing apparatus.

Another of the objects of the present invention is to provide
an apparatus for automatically splicing tape ends to assure a
continuous supply of tape.

Another object of the present invention is to provide a tape-
splicing apparatus which is simple in construction, reliable in
operation, and requires a minimum of attention from operat-
ing personnel.

According to one aspect of the present invention, the ap-
paratus for splicing adhesive tape to provide a continuous
supply of tape may comprise a pair of rotatably mounted tape
supply rolls. Means continuously advance tape from one of the
supply rolls with the means including a pair of clamping rolls
normally spaced apart and movable into clamping relation-
ship. The tape end from a full supply roll prior to the splicing
operation rests on one of said spaced rolls. In response to the
end of a tape coming off an empty supply roll, means are actu-
ated to move the clamping rolls together into clamping rela-
tionship whereby the empty roll tape end is adhered to the
tape end of a full supply roll and a continuous supply of tape is
provided.

The tape-splicing apparatus also comprises a braking ar-
rangement whereby a supply roll is quickly braked to a stop
when tension of the tape coming off the roll is reduced either
through breakage of the tape or the end of the tape is reached.

Other objects, advantages and features of the present inven-
tion will be apparent from the accompanying description and
drawings, which are merely exemplary.

In the drawings:

FIG. 1 is a side elevational view of the tape-splicing ap-
paratus according to the present invention;

FIG. 2 is a side elevational view in enlarged scale of the
clamping roll arrangement shown in FIG. 1;

FIG. 3 is a side elevational view in enlarged scale of the
upper guide and tape straightener shown in FIG. 1;

FIG. 4 is a partial front elevational view of the guide and
straightener of FIG. 3;

FIG. 5 is a side elevational view in enlarged scale of a ten-
sion arm for a supply roll of FIG. 1;

FIG. 6 is a front elevational view of the structure of FIG. §
with the frame member being shown in sections;

FIG. 7 is a transverse sectional view taken through the rota-
tional axis of a supply roli of FIG. 1 and in enlarged scale;

FIG. 8 is a side elevational view of the structure shown in
FIG. 7,

FIG. 9 is a sectional view taken along the line 9—9 of FIG.
7

FIG. 10 is an exploded perspective view of the structure
shown in FIGS. 8 and 9; and

FIG. 11 is a schematic diagram showing the electrical con-
trol circuit for the apparatus of the present invention.

Proceeding next to the drawings wherein like reference
symbols indicate the same parts throughout the various views,
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2

a specific embodiment of the present invention will be
described in detail.

In FIG. 1, there is indicated generally at 10 the tape storage
unit of a slotter-folder-taper apparatus for assembling card-
board boxes. The tape splicer, according to the present inven-
tion, is indicated generally at 11 and is incorporated in the
tape storage unit 10. In the tape storage unit, tape supply rolls
12 and 13 are rotatably mounted at 14 and 185, respectively,
on a hollow beam 16.

As illustrated in FIG. 1, an adhesive tape 17 is drawn from
supply roll 13 over an idler roller 18 through an upper guide
mechanism 19, the splicing unit 11, and to a taping unit 20.
For comprehension of the present invention, it is not necessa-
ry to describe in detail the manner in which the adhesive tape
is employed in the taping unit. From the taping unit 20, boxes
move along a conveyor 21 in the direction of movement as in-
dicated by the arrow 22.

The upper guide mechanism, as illustrated in greater detail
in FIG. 3, comprises a roller 23 journaled on a pivotally
mounted beam 24 and biased by a spring 25 against the tape
17 just before the tape passes over a roller 26. The pivotally
mounted beam and roller 23, 24 function as a tape
straightener. The guide section 19 is provided with a vertical
standard 27 having a plurality of notches 28 therein within
which a pin 29, to which springs 25 are attached, may be posi-
tioned to vary the tension on the roll 23.

As tape 17 passes downwardly over roll 26, the tape passes
through a photoelectric sensing unit 30 which includes a beam
of light 31 and a photoelectric-responsive cell 32. Other types
of sensing units can be used.

The tape 17 then enters the splicing apparatus, which is
shown in greater detail in FIG. 2, and comprises a first pair of
rolls 33 and 34 which are journaled in a fixed frame member
35. There is a vertical standard 36 upstanding from frame
member 35 and a lever arm 37 is pivotally mounted to the
upright standard 36 at 38. Lever arm 37 is provided with a pair
of rolls 39 and 40 which cooperate, respectively, with rolis 33
and 34. The rolls 34 and 40 are fixedly positioned a spaced
distance apart to guide the passage of the tape 17
therethrough. The roll 39 is normally spaced apart from roll
33 as shown in FIG. 1. Thus, the tape 17 from the supply roli
13 passes around roll 39 and between rolls 34 and 40 on its
way to the taping unit. The tape 17 will proceed along this
path until the end of the tape comes off of the empty rol} 13.
As the tape end passes the photoelectric unit 30, the unit will
be energized and will actuate solenoids to admit air under
pressure to a pneumatic motor 41 pivotally mounted at42 to a
vertical standard 43 and having its piston rod 44 connected at
45 to the pivotally mounted lever arm 37. Actuation of the air
motor 41 will move the arm 37 downwardly and thus, bring
the rolls 39 and 33 into clamping relation. Electrically actu-
ated means also could be used.

Prior to the splicing operation, a tape end 46 from the full
supply roll 12 has been positioned to rest upon the roll 33.
Tape end 46 or the under surface of tape 17 may have a suita-
ble adhesive or gripping means thereon. Thus, as roll 39 is
moved downwardly into the clamping position, the tape 17 is
clamped against tape end 46 to clamp these tapes together to
present a continuous tape passing through the taping unit.

The tape from the full supply roll 12 is indicated at 50 and
similarly passes over an idler roll 18', a further idler roll 51,
and.a further idler roll 52 which is a component of a tape
straightener similar to that illustrated in FIG. 3. The tape 50
then passes through a photoelectric unit 30, over a stationary
guide 53 to the splicer unit where the tape end 46 rests upon
the stationary roll 33.

The mechanism for braking a tape supply roll to a halt when
all the tape has been removed therefrom or when the tape
breaks is illustrated in FIGS, § through 10, inclusive. The rota-
tional axis of a tape supply roll 13 as shown in FIG. 7 is formed
by a hollow tubular supporting shaft 55 fixedly mounted on
the beam 16. Slidably mounted within the hollow shaft 55 is a
solid shaft 56.
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The idler roll 18 is mounted on the end of a tension arm 57
which in turn is rotatably mounted by means of antifriction
bearings 57’ on the end of shaft 55. During normal operation,
tension arm 57 is held in the position as shown in FIG. 1 and is
moved in a counterclockwise direction to effect braking of the
supply roll under the action of an actuating rod 58 having one
end connected at §9 and slidably mounted within a bracket 60
depending from the beam 16. A spring 61 surrounds actuating
rod 58 to urge the tension arm 57 into the counterclockwise
direction.

Mounted on the lower portion of tension arm 57 is a cam
roller 62 which bears against a cam surface 63 mounted on the
inner face of a member 64 pivotally mounted by a beam 65 to
brackets 66 extending outwardly from frame member 16 and
welded thereto.

Pivotally mounted at the lower end of member 64, as may
be seen in FIG. 10, is a bar 67 which is secured to member 64
by bolts 68 passing through enlarged openings €9 in brackets
60. Bar 67 is provided with a center opening 70 through which
is inserted an end of shaft 56 and retained therein by a nut and
washer assembly 71.

The bar 67 has a U-shaped cross section, as may be seen in
FIG. 7, and supports a spring 72 therein which bears against
the end of tubular shaft 55.

When the tension of tape 17 decreases either by breakage of
the tape or the complete supply of tape is exhausted from the
roll, the tension arm 57 will be moved in a counterclockwise
direction as seen in FIG. 1. This movement of the tension arm
will cause cam roller 62 to move to the right as shown in FIG.
9 and will cause cam surface 63 to move inwardly, thereby
pivoting member 64 in a counterclockwise direction as shown
in FIG. 7. This pivoting movement of member 64 will slide the
shaft 56 axially to the right as seen in FIG. 7 to move plate
50A to the right (FIG. 7), move roll 13 against fixed plate
50B, and thereby bring the supply roll to a rapid stop. Plate
50B is held to frame 16 by bolt 60A.

Thus, it can be seen that the present invention has disclosed
an automatic tape splicer which assures a continuous supply of
adhesive tape from a plurality of supply rolls. When the tape is
exhausted from one roll, the end of the tape from the empty
roll is automatically spliced or adhered to the leading end of
the tape from a full supply roll so that a continuous tape is ad-
vanced to the station where it is being used. Immediately upon
exhausting of a supply roll, the empty roll is braked to a stop
so that it may be quickly replaced with a full supply roll. The
braking mechanism is also responsive to any brakes in the tape
which may occur during operation.

In one form of circuit shown schematically in FIG. 11, ener-
gization of one of the photocells because the tape runs out will
energize CR-1 by closing of PC right or PC left which closes
CR-1-1 and energizes the air solenoid and the solid-state
timer by closing CR~1-2. The solid state timer at the end of a
predetermined time will close TR which energizes CR-2 and
opens CR-2-1 to deenergize the air solenoid. As an alterna-
tive, and instead of the solid-state timer, CR-2-1 can be
replaced by a time-delay switch (not shown) which opens at
the end of a predetermined time to deenergize the air sole-
noid.

It will be understood that various details of construction and
arrangement of parts may be made without departing from the
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spirit of the invention.

What is claimed is:

1. In an apparatus for use in boxboard assembling for splic-
ing adhesive tape to provide a continuous supply of the tape,
the combination of a pair of rotatably mounted tape supply
rolls means for continuously advancing a tape from one of said
supply rolls, said means including a pair of clamping rolls nor-
mally spaced apart and movable into clamping relationship,
the tape end of a full supply roll prior to splicing resting on one
of said clamping rolls, and tape end responsive means located
adjacent the path of each of the tapes between its roll and said
clamping means and actuated by the end of a tape passing

thereby and coming from an empty supply roll for moving said
clamping rolls together into clamping relationship whereby

the empty roll tape end is spliced to the tape end of a full
supply roll.

2. In an apparatus as claimed in claim 1 with said clamping
roll moving means comprising photoelectric cell means ad-
jacent the paths of both of the tapes between the supply rolls
thereof and the clamping rolls.

3. In an apparatus as claimed in claim 2 and comprising a
fluid motor connected to said clamping rolls and actuated in
response to the energization of one of said photoelectric cell
means to move said clamping rolls together.

4. In an apparatus as claimed in claim 1 and comprising ten-
sioning means responsive to a decrease in tension of either
tape coming off of a supply roll for braking that supply roll.

5. In an apparatus as claimed in claim 4 with said braking
means comprising a pivotally mounted tension arm for each
supply roll and having an idler roller on the end thereof with
the tape from that supply roll passing over said idler roller.

6. In an apparatus as claimed in claim 1 with said clamping
rolls comprising a first pair of spaced rolls mounted in a fixed
frame, a second pair of spaced rolls cooperating with said first
pair of rolls, said second pair of rolls mounted in 2 frame hav-
ing one end pivotally mounted so that the cooperating rolls at
the pivotal end are in rolling engagement when a tape is
passing therebetween, and means connected to said pivotally
mounted frame for moving said frame into the clamping posi-
tion in response to a tape end.

7. In an apparatus for splicing adhesive tape to provide a
continuous supply of the tape, the combination of a pair of
rotatably mounted tape supply rolls, means for continuously
advancing a tape from one of said supply rolls, said means in-
cluding a pair of clamping rolls normally spaced apart and
movable into clamping relationship, the tape end of a full
supply roll prior to splicing resting on one of said clamping
rolls, means responsive to the end of a tape coming off an
empty supply roll for moving said clamping rolls together into
clamping relationship whereby the empty roll tape end is
spliced to the tape end of a full supply roll, braking means for
said supply rolls including a tensioning arm means, and means
responsive to a decrease in tension of a tape coming off of a
supply roll for braking that supply roll.

8. In an apparatus as claimed in claim 7 and wherein said
clamping rolls are moved in response to activation of
photoelectrical means adjacent the paths of both of the tapes
and located between the supply rolls thereof and said clamp-
ing rolls.
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