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 This invention relates to the splicing of webs
. and more particularly concerns the splicing of

the leading end of the web on a new or replace-
ment web roll to the core or inner end of a similar
web from another roll while the latter web is
running to a printing press or other web con-
suming apparatus.

The paper or other flexible web fed to a printing
press, wrapping machine, roll winding machine
or other web consuming mechanism is fed from
rolls which must be replaced periodically as they
are consumed. It is desirable that the roll re-
placement be made without stopping or retarding
the speed of operation of the web consuming ap-
paratus. It is further desirable that the old or
expiring web roll be substantially completely used
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before the web running therefrom is spliced to -

that from a new roll.

High speed web roll changing has heretofore
been accomplished by mechanism in which & new
roll bearing a layer of adhesive at its leading

edge is accelerated to a surface velocity substan-

tially equaling the speed of the running web, and
thereafter when the roll supplying the running
"~ web has been substantially consumed, the run-
ning web is pressed against the periphery of the
new roll at g suitable point and the splice is made
when the adhesive on the new web contacts the
running web, after which the web from the ex-
- piring roll is severed. The point at which the
- splice is made is customarily judged by the op-
erator, and since failure to splice before the old
roll runs out seriously delays operation of the
web consuming mechanism, the operator usually
splices when there is still an ample reserve of wek
" left on the old roll: This amount of web is there-
fore wasted. o
By the method and apparatus described and
claimed in my Patent No. 2,320,656, & web roll
may be replaced without substantial wastage of
web from the expiring roll, since the point in the
running of the old roll at which the splice is made
is determined by a layer of special adhesive at or
close to the core end of the running web. How-
ver, that method and the above described older
splicing methods necessarily leave a considerable
overlap or tail of the old web trailing behind the
point where the old and new webs are spliced to-
gether, this tail resulting from the fact that the
webs travel at a high velocity at which it is im-
possible for the operator to actuate the old web
severing mechanism quickly enough after the
_splice is made to cut the old web close to the
splice. A long tail of web trailing behind the
splice is undesirable for various reasons. Prod-

ucts such as printed pages, wrappers, etc., formed
from the double thickness web must be dxscarded

and the long web tail frequently flies out from the
running web particularly at points where the web
turns at sharp angles in passing through the press
or other apparatus with the result that the tail
becomes fouled with another section of the web
or with other mechanism,

I have heretofore devised a method and ap-
paratus for insuring severance of the old web
close to the space, as described and claimed in
my co-pending application Serial No. 483,045,
filed April 14, 1943. It is proposed in accordance
with the present invention to provide improved
means for severing the web running from an ex-
piring roll close to the poinft where a new web end
is spliced to the running web. The invention also
embraces improved means for -both splicing a
web from g new roll {o -2 web running from an
expiring roll close to the end of the expiring web
and severing the web from the expiring roll at a

- point close to that at which the splice is made.
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It is further proposed to provide means of the type
described- including a device' which also indor-
porates means for removably securing the lead-

- ing end of the web on the new roll to the new roll.
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surface while that roll is being accelerated. More
particularly, in a. preferred form of the inven-
tion, I propose to employ a tab or analogous de-
vice which releasably secures the leading end of
the new web to its roll; which causes adherence
between such leading web end and the running
web and which further acts, affer the splice is
made, to control the severing of the old web
close behind the splice. :

In describing the invention in detail, reference
will be made to the accompanying drawings in
which certain embodiments of the invention are
iltustrated. Inthedrawings:

Fig. 1 is a diagrammatic elevation illustrating
apparatus embodying the invention as. applied to
a paper web splicing operation;

Fig. 2 is a fronf{ elevation of a portion of the

-mechanism shown in Fig. 1;

Fig. 3 is a perspective view of a new web roll
prepared for use in the appargtus of Figs 1
and 2;

Fig, 4 is an enlarged plan view of a web end tab
device embodying the invention;

Fig. 5 is an edge view of the tab shown in Fig. 4

Fig. 6 is a plan view of a new roll web end pre-
pared for splicing in accordance with a modifica-
tion of the invention;

- Fig, 7 is an edge view of the web end shown in
Fig. 6 after the splice is made;




2

Fig. 8 1s a dlagrammatic side elevation of ap-
paratus similar to that shown in Pig. 1 and em-
bodying a modified form of the invention;

Fig. 9 is a partial front elevation of the appa-
ratus shown in Pig. 8;

Fig. 10 is a partial elevation illustrating a past-

ing operation performed with the means illus-

trated in Figs. 8 and 7; and

Fig. 11 iz = side elevation of apparatus slmﬂar
to that illlustrated in Fig. 8 showing a8 modified
form of responsive means,

Referring to Fig. 1, I have illustrated & con-
veniional 3-roll reel {2 which is rotatable about
& central axis 13 and carries three web rolis on
spindles i4, 1§ and {8. As shown, the spindles
{4 carry a web roll {7 that 1s substantially con-
sumed, and new web rolls 18 and {8 are respec-
tively mounted on the gpindles {§ and 8. A set
of conventionel tension belts extends parallel to
the roll surfaces around the idler rollers 26, 21,
22 and 23, and a welghted or otherwise biased
idler roller 24 maintains the belis 28 at the de-
sired tension. The belts 28 are preferably driven
at a speed substantially equal to that of the run.
ning web 28 by suitable means such as a shaft
271 connected with the press or other web con-
suming apparatus. ‘The belts 25 are narrower
than the web 26 and in accordance with the
conventional practice may be spaced apart trans-
versely of the web, although this arrangement
is not essential to the invention.

In accordance with the present invention, a
conirol actuator is provided on the under sur-

face of the web on a new roll adjacent the lead-.

ing end of this web, and means responsive to the
passage of such control actuator are located ad-
jacent the running web just beyond the point
where that web engages the new roll surface.
The sactuator responsive means controls the
operation of a knife or other web severing de-
vice that cuts the web from the expiring roll
just after the splice is made, The arrangement
is such that when the leading end of the new
roll web is spliced to the running web and so
pulled away from the new roll surface, the under
surface of this web end is 1mmediately moved
past the responsive means, thus releasing or ex-
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- engaging portion 28 of the tab T carrles a layer
_of gum or adhesive 34 of known conventional
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type which may comprise a dried water soluble
adhesive such as that used on gummed tapes
and envelope flaps. An inner web surface en-
gaging-portion 32 underlies the portion 28 and
may be permanently secured thereto at 33 by
glue or other suitable means. The surface of
the portion 32 adjacent the portion 28 carries
a layer of gum or like dried water soluble ad-
hesive 38. The other surface of the portion 32
carries & layer or coating 38 of electrically con- -
ductive material such as metal foil or metallic -
paint,

One or more of the tabs T may be employed
to removably secure the leading end of the new
roll web to the roll surface. Each tab T may
be secured to the leading web end at or adjacent
& leading point thereon as shown in Pig, 3. The
cuter portion 28 of the tab is stuck to the outer

.surface of the web by the adhesive 34, and the

inner portion 32 is siack to the under surface of
the web end by the adhesive 85. The roll sur-
face-engaging portion 29 is stuck to the roll sur-
face adjacent the web end by any suitable strong
adhesive which may comprise a layer of dried
water soluble gum or adhesive carried by the por-
tion 28.

In the embodiments ot Figs 1 to 6, the actua-
tor responsive means comprises a pair of elec-
trically conductive brushes or arms 371 and 38
suifably supported to engage the inner surface
of the running web 28 just beyond the point
where this web engages the new roll surface.
If necessary or desirable, a roller 38 or other
backing means may be disposed in contact with
the running web 26 opposite the point of contact

. of the brushes therewith. The brushes 37 and
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-the battery 41.

38 are connected in a circuit including in series
& relay 40 and a source of energy illustrated by
The relay &40 is arranged when
energized to close a circuit including a knife
operating solenoid 42 and & source of energy
represented by the terminals 43. With the dis-
closed arrangement, when the brushes 37 and 38
are electrically connected, the relay 40 and the

. solenoid 42 are successively energized and a knife

tending the knife which cuts the old web close ’

behind the splice.

Each new roll of the web is prepa.red for splic-
ing by removably securing the leading end of the
web thereon to the underlying layer of web form-
ing the roll surface. In accordance with one
aspect of the invention, this is accomplished by
an improved tab device T illustrated in Figs. 4
and 5. The embodiment of my improved tab
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&4 is propelled outward between the belts 26 to
cut the web from the expiring roll 17 close be-
hind the splice. The knife solenoid 42 may be

~ carried by a pivoted arm or other movable sup-
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port so that it may be moved out of the path of
the reel carried rolls when the reel is rotated, in
accordance with conventional practice,

The web on each roll carries a layer 48 of the

- above described self-sticking adhesive on its

there illustrated comprises a sheet of paper or .

other thin flexible material having an outer web
end surface-engaging portion 28 and a roll sur-
face-engaging portion 28 separated by a weak-
ened portion which may comprise a transverse
row of perforations 30. The outer surface of
the portion 28 carries a layer 31 of & special
self-sticking adhesive which is of the nature of
a rubber cement. Adhesives of this type are de-
scribed in detail in my Patent No, 2,320,656, As

€0
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there explained, this self-sticking adhesive has

the properties of adhering tenaclously to the
paper or other web when applied thereto in liquid
form, but when drled, the surface of the ad-
hesive layer does not adhere to an uncoated web
surface. The dried self-sticking adhesive coat-~
ings cohere tenaclously with similarly applied
and dried coatings, )

.The under surface of the outer web surface-

70

{nner surface adjacent its core end. This layer
48 extends longitudinally of the web for a dis-
tance at least equal to the circumference of the
largest new 'web roll employed.

When the roll {7 has.run off to the point where
replacement must soon be made, the reel 13 is
turned clockwise to bring the new roll 48, pre-
pared as described above, into contact with the
running web 26, backed by the belts 25. Such
contact accelerates the new roll to web speed.
When the roll {7 is substantially used up, the ad-

‘hesive layer 46 comes in contact with the sur-

face of the new roll 18, but because of the above
explained nature of this adhesive, the layer does
not stick to the uncoated surface of the new roll.
When the leading end of the new roll web con-
tacts the adhesive layer 45 on the running web

" 28, the self-sticking adhesive 31 on the tabs T
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is tightly stuck to the running web by the co-
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herence of the adhesive layers 3 and 45. The
leading end of the new web is then pulled from
the new roll surface, the tabs T bresking along
the row of perforations 389, and the conductive
coating 38 on the tab poriion 32 is moved past
the brushes 37 and 38 and electrically connects
them, thereby opersting the knife 44 as explained
above. In this manner, the splice is automati-
cally made adjacent the end of the expiring web,
and that web is cut close to the splice so that
the formation of a long trailing web tail is avoid-
ed. The brushes 37 and 38 are 50 disposed trans-
versely of the web as to be aligned with one of
the tabs T as best shown in Fig, 2,

The knife actuating conductive layer need not
comprise a part of the new roll and securing tab,

but may be a layer or coaiing 46 of metal foil or

3
disposed adjacent the outer surface of the web
maintains the relay B4’ de-energized and the

" knife 61’ retracted so long as & light beam of
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paint applied to the under surface of the new

roll web 47 adjacent iis leading end, as shown
in Figs. 6 and 7. As there illustrated, the seif-
sticking sdhesive 1ayer 48 may be applied directly
to the outer surface of the new web end, and this
end may be removably secured to the roll sur-
face by any known means such as frangible
gummed tabs 48 of the type described and claimed

in U. S. Patent No. 1,996,497. 'The operstion of .
this embodiment is the same as that described .

above in connection with Figs. 1 to 5. The medi-

fication of ¥igs. 1 to 5 permits application of the -

knife control actuator, the web end securing
means and the web end adhesive in a single op-
eration.

In a modified form of the invention illustrated
in Figs. 9 to 11, the actuator responsive means
comprise suitable devices sensitive to changes in
the intensity of light. Thus as illustrated in Fig.
8, a beam of light is projected onto the under
surface of the running web 28’ from a suitable
light source 58, and the reflected portion of that
beam enters a photoelectric scanning device 5
of known construction. The arrangement is such
_ that so long as the intensity of the reflected light
beam entering the device §{ is above a prede-
termined value, & photoelectric cell or like light
responsive means maintaing the circuit between
the wires 52 and 53 copen, but when the intensity
of the reflected light beam is reduced, as by a

passage of & black or dark area on the web, the

wires 52 and 53 are connected, the relay 54 is
energized, closing its contacts 88, and the solenoid
86 is thereby energized and operates the knife §7
to sever the web from the expiring roll {7’ 'The
control actuator may comprise a black or dark
colored inner surface 58 on the inner portion 32’

of a tab T' which is otherwise similar in con- -
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predetermined intensity passes through the web.
When & control actuator such as a dark ares
88’ of & tab part intercepts the transmitied beam,
the device B4’ energizes the relay 54’ which in
turn energizes the solenoid 58’ and projects the
knife 1’ outward to cut the web from the ex-
piring roll close behind the splice. With the
transmitted light arrangement of Fig. 11, the
darkened area comprising the control actustor
need not be on the under surface of the new web
end or tab, but may be disposed on either sur-
face thereof.

Scanning devices of the type illusirated at 84
and 54’ are described more in detail in my co-
pending application Serial No. 483,045, filed April
14, 1943, and entitled “Web splicing.”

I claim:

1. In apparatus for splicing the leadlng ‘end of
the web on a new roll to & web running past the
cylindrical surface of the new roll from an ex-
piring roll after the new roll is accelerated te
running web speed, in combingation, a control. ac-
tuator of electrically conductive material on the
under surface of the new roll web adjacent its .
leading end and means responsive to movement
of said control actuator along the path of the
running web leaving the new roll surface for sev-
ering the web running from the expiring roll to
the new roll surface immediately after the splice
is made.

2. In apparatus for splicing the leading end of
the web on a new roll to a web running past the
cylindrical surface of the new roll from an esx-
piring roll after the new roll is accelerated to
running web speed, in combination with & layer
of adhesive on the outer surface of the leading
end of the new roll wely for sticking said end to

- the running web, a layer of electrically conduc-

struction to the tab T described above. The light .

projector 50 and scanning device §1 are so dis-
posed laterally of the web that the reflected light
beam passing between these devices strikes the
web in alignment with oneof the tabs T’. The
operation of this modification of the invention
will be apparent from the description of the ap-
paratus shown in Figs. 1 through 7.

The control actuator may comprise a black or
dark area 59 on the under surface of the new
roll web 68 adjacent its leading end and inde-
pendent of the web end securing tab 89’. This
arrangement has been illustrated in Fig. 10.

The scanning device may be designed and ar-
ranged to be governed by light transmitted
through the web rather than by light reflected
therefrom. Such an arrangement is illustrated
in Pig. 11, where the light source 58’ projects
a light beam through the running web 26’’ from
its under surface, and the scanning device 51’
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tive material on the under surface of the leading
end of the new roll web, a pair of electrical con-
tacts engaging the under surface of the running
web where it leaves the new roll surface and
adapted to be electrically connected by said layer
of conductive material when the new roll web end
moves past said contacts after the splice is made,
and means for severing the web running from
the expiring roll to the new roll surface when said_
contacts are so connected. .
3. In apparatus for splicing the lead!ng end ot
the web on a new roll to a web running past the
cylindrical surface of the new roll from an ex-
piring roll after the new roll is accelerated to
running web speed, in combination, at least one
tab removably securing the leading end of the
new roll web to the roll surface including an under
portion extending beneath said web end and se-

cured thereto and a roll engaging portion sepa-~ -

- rably connected to sald under portion and fixed
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to the roll surface adjacent said web end, a con- .
trol actuator on said under portion, and means
responsive to the movement of said tab carried
control actuator along the path of the running .
web leaving the new roll surface for severing the
web running from the expiring roll to the new
roll surface immediately after the splice is made.

4. In apparatus for splicing the leading end of
the web on a new roll to g web running past the
cylindrical surface of the new roll from an ex-~
piring roll after the new roll is accelerated to
running web speed, in combination, at least one
tab removably securing the leading end of the
new roll web to the roll surface and including an
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outer portion fixed to the outer surface of said
web end, an under portion extending beneath said
web end, a layer of splicing adhesive on the outer
surface of said outer portion, a control actuator
. on said under portion and a roll engaging portion
separably connected to said outer and under por-
tions and fixed to the roll surface adjacent the
web end, and means responsive to the movement
of sald tab carried control actuator along the
path of the running web leaving #tie new roll sur-
face for severing the web running from the ex-
. piring roll to the new roll surface immediately
after the splice is made. :

9,386,345

" layer of conductivemterm when the new roll
 web end moves past said contacts after the splice

5. In apparatus for splicing the leading end of -

the web on s new roll to & web running past the

cylindrical surface of the new roll from an ex-
piring roll after the new roll is accelerated to
running web speed, in combination, at least one
tab removably securing the leading end of the
‘new roll web to the roll surface including an
under portion extending beneath and secured to

said web end and a roll engaging portion sepa--

rably connected to said under portion and fixed
to the roll surface adjacent said web end, a layer
of adhesive on the outer surface of the leading
end of sald new roll web, a control actuator on
_ the under surface of said under tab portion, ac-
" tuator responsive means adjacent the under sur-
face of the running web where it leaves the new
roll surface and actuated by the passage of sald
control actuator, and means governed by sald
actuator responsive means for severing the web
running from the expiring roll to the new roll
surface when said control actuator passes sald
responsive means,

8. In apparatus for splicing the leading end of
the web on & new roll to & web running past the
cylindrical surface of the new roll from an ex-
piring roll after the new roll is accelerated to
running web speed, in combination, at least one
tab removably securing the leading end of the
new roll web to the roll surface i{ncluding an
under portion extending beneath and secured to
said web end and a roll engaging portion sepa-
rably connected to said under portion and fixed
to the roll surface adjacent said web end, a layer
of adhesive on the outer surface of the leading
end of the new roll web, a control actuator on
the under surface of said under tab portion, a
circuit closing device adjacent the under surface
of the running web where it leaves the new roll
. surface and adapted to be actuated by the passage
of said control actuator to close an electric cir-
cult, and means for severing the web running
from the expiring roll to the new roll surface
when sald circait is closed. :

7. In apparatus for splicing the leading end of

‘the web on & new roll to & web running past the -

cylindrical surface of the new roll from an ex-
piring roll after the new roll is accelerated to
running web speed, in combination, at least one
tab removably securing the leading end of the
new roll web to the roll surface including an
under portion extending beneath and secured
to sald web end and s roll engaging portion sep-
. arably connected to said under portion and fixed
to the roll surface adjacent said web end, a layer
of adhesive on the outer surface of the leading
end of the new roll web, a layer of electrically
conductive material on the under surface of said
under tab portion, a pair of electrical contacts
engaging the under surface of the running web
where it leaves the new roll surface and adapted
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is madse, and means for severing the web running
from the expiring roll to the new roll surface
when said contacts are so connected.

8. In apparatus for splicing thée leading end
of the web on & new roll to a web running past
the cylindrical surface of the new roll from an
expiring roll after the néw roil is accelerated to
running web speed, in combination, at least one
tab removably securing the leading end of the
new roll web to the roll surface including an
under portion extending beneath and secured to
sald web end, an outer portion fixed to and over-
lying the outer surface of the web end and & roll
engaging portion seperably connected to- said
under and outer portions and fixed to the roll
surface adjacent said web end, g Ieyer of adhesive
on the outer surface of sald outer tab portion,
& control actuator-on the under surface of said
under tab portion, actustor responsive means
adjacent the under surface of the running web
where it leaves the new roll surface and actuated
by the passage of saig control actuator, and
means governed by sald actuator responsive
means for severing the web running from the
expiring roll to the new roll surface when said
control actuator passes sald responsive means.
- 9. In apparatus for splicing the leading end
of the web on a new roll to & web running past
the cylindrical surface of the new roll from an
expiring roll after the new roll is accelerated to
running web speed, in combination, at least one
tab removably securing the leading end of the
new roll web to the roll surface including an
under portion extending beneath and secured to

- said web end, an outer portion fixed to and over-
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lying the outer surface of the web end and a roll
engeging portion separably connected to said
under and outer portions and fixed to the roll
surface adjacent said web end, a layer of ad-
hesive on the outer surface of said outer tab
portion, a layer of electrically conductive mate-
rial on the under surface of said under tab por-
tion, & pair of electrical contacts engaging the
under surface of the running web where it leaves
the new roll surface and adapted to be elec~
trically connected by said tab carried conductive
layer when the new roll web end moves past said
contacts after the splice is made, and means for
severing the webk running from the expiring roll
to the new roll surface when said contacts are
so connected. . :

10. In apparatus. for splicing the leading end
of the web on a new roll to a web running past
the cylindrical surface of the new roll from an

* expiring roll after the new roll is gccelerated to

00

running web speed, in combination, at least one
tab removably securing the leading end of the
new roll web to the roll surface including an
under portion.extending beneath and secured

- to said web end, an outer portion fixed to and

65

70

overlying the outer surface of the web end and
a roll engaging portion separably connected to
said under and outer portions and fixed to the

-roll surface adjacent sald web end, a layer of

adhesive on the outer surface of said outer tab
portion, a dark area on the under surface of said
under tab portion, light responsive means adja-
cent the under surface of the running web where
it leaves the new roll surface ang actuated by
the passage of said dark area and means gov-
erned by said light responsive means for sever-

to be electrically connected by sald tab carried 76 ing the web running from the expiring roll to
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the new roll surface when said light responsive
means is so actuated. ] ) )

11. A tab for removably securing the leading
end of the web on-a web roll to the roll surface
while accelerating such roll and splicing such
web end to a running web comprising a web en-
gaging tab portion secured to and extending be-
neath the under surface of the web adjacent its
end, a roll engaging tab portion secured to the
roll surface adjacent the web end, a weakened
portion separably connecting said tab portions

and a control actuator on said web engaging tab -

portion.

12, A tab for removably securing the leading
end of the web on a web roll to the roll surface
while accelerating such roll and splicing such
web end to a running web comprising a web end
engaging tab portion earrying a control actuator
on its under surface, a roll surface engaging tab
portion, a weakened portion separably connect-
ing said web end and roll surface engaging tab
portions, and an adhesive on the under surface
of said roll surface engaging portion and on the
outer surface of said web end engaging portion
for fixing said portions respectively to a roll sur-
face and a web end.

13. A tab for removably securing the leading
end of the web on a web roll to the roll surface
while accelerating such roll and splicing such web
- end to a running web comprising an outer web
end surface engaging portion, a layer of splicing
adhesive on the outer surface of said outer por-
tion, an under web end surface engaging portion,
a control actuator on the under surface of said
under portion, a roll surface engaging portion,

& weakened portion separably connecting seid

5

roll surface engaging portion to said outer and

_ under web end surface engaging portions, and

layers of adhesive on the under surface of said
roll surface engaging portion, the under surface
of said outer web end engaging portion and the
outer surface of said under web end engaging

’ portion,
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14, A tab for removably securing the leading
end of the web on a web roll to the roll surface
while accelerating such roll and splicing such
web end to a running web comprising an outer
web end surface engaging portion, a layer of
splicing adhesive on the outer surface of said
outer portion, an under web end surface engag-
ing portion disposed beneath said outer portion .
and secured thereto adjacent one edge thereof,
a layer of electrically conductive material on the

~ under surface of said under portion, a roll sur-
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face engaging portion, a weakened portion sep-

-arably connecting said roll surface engaging por-

tion to said outer portion, and a layer of dried

.adhesive on the under surface of said roll surface -

engaging portion, the under surface of said outer
web end engaging portion and the outer surface
of said under web end engaging portion. .
15. A tab for removably securing the leading
end of the web on a web roll to the roll surface
while accelerating such roll and splicing such
web end to a running web comprising a web
engaging tab portion secured to the web adja-
cent.its end, a roll engaging tab portion secured

“to the rol] surface adjacent the web end, a weak-

ened portion separably connecting said tab por-
tions and & control actuator on said web engag-
ing tab portion '

OSCAR C. ROESEN.




