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[57] ABSTRACT 
An automatic paper splicer particularly for use in a 
high speed rotary press for automatically splicing one 
roll of paper to another roll of paper thereby to main 
tain a continuous web feed, which comprises an inter 
mittently rotatable reel carrying a plurality of rolls of 
paper thereon and a paster head including at least one 
hook member engageable with an elastic member pro 
vided on the periphery of any one of the paper rolls so 
as to remove the elastic member therefrom thereby to 
permit adhesive material to be exposed. To this endv 
an arrangement of the paper roll provided with the 
elastic member is herein disclosed. 

8 Claims, 8 Drawing Figures 
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AUTOMATIC PAPER SPLICER 

The present invention relates to an automatic paper 
splicer arrangement for use in a high speed rotary press 
and, more particularly, to a device for automatically 
splicing one roll of paper to another roll of paper 
thereby to maintain a continuous web feed in the high 
speed rotary press. 
The present invention also pertains to a roll of paper 

which can be effectively utilized in connection with the 
splicing device herein disclosed. 
One exemplary type of rotary printing machine here 

tofore largely employed in a number of newspaper 
printing works can, as is well known, produce more 
than 150,000 copies of a newspaper per hour. For this 
purpose, the printing cylinder press is rotated at a con 
siderably high speed while a continuous sheet of paper 
is fed thereto at a corresponding rate. The higher the 
printing speed is, the sooner the roll of paper is con 
sumed. Once the only roll of paper has been consumed, 
rotation of the printing cylinder press is stopped or low 
ered for providing an opportunity of changing the con 
sumed roll of paper with a fresh one and the printing 
efficiency is therefore reduced. 

In view of the above fact, most rotary printing ma 
chines are provided with an automatic paper splicer 
which generally comprises an intermittently rotatable 
reel having a plurality of, for example, three pairs of ra 
dially outwardly extending spider arms, each pair of 
said spider arms being adapted to rotatably support a 
roll of paper between the both ends thereof, and a 
paster head for attaching the paper of one paper roll to 
that of another by the use of an adhesive agent. 

In this conventional automatic paper splicer, the 
paster head of one type is designed such as to moisten 
or activate a dry adhesive, coated on the outer layer of 
paper of a spare roll, by the contact therewith and to 
let the moistened adhesive area on the paper layer to 
stick to the trailing portion of the paper of the expiring 
roll as the latter is brought to the position that hasbeen 
occupied by the expiring roll of paper. In this arrange 
ment, the paster head includes a brush used to moisten 
or activate the dry adhesive coated on the outer layer 
or leading portion of the paper roll and it has been of 
tentimes observed that the brush fails to moisten the 
entire surface area vof dry adhesive on the leading por 
tion of the paper roll unless otherwise operation of the 
splicer is intermitted. 
Another type of paster head includes a‘ vacuum suc 

tion device with which a silicone coated masking tape 
covering an adhesive material coated or placed on the 
leading portion of the spare roll of paper is peeled off 
from that leading portion by suction thereby permitting 
the exposed adhesive material on the leading portion of 
the spare roll of paper to stick to the trailing portion of 
the paper of the expiring roll as the latter is brought to 
the position that has been occupied by the expiring roll 
of paper. This type of paster head functions satisfac 
tory. However, the higher the printing speed is, the 
higher the vacuum pressure is required. If the corre 
spondingly high vacuum pressure is employed to facili 
tate the high speed printing, edge portions of the outer 
layer of paper of the spare roll have a tendency to be 
sucked into the suction cup of the vacuum suction de 
vice. Once the edge portions of the outer layer of the 
spare roll as thus sucked, the splicing of one roll of 
paper to another roll of paper will be hampered and, if 
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2 
not, the continuous sheet of paper will be cut off during 
its travel past a plurality of guide roller arrangements 
or during its travel through the printing cylinder press. 
Therefore, the printing speed is naturally limited and, 
in the case where the printing speed cannot be reduced, 
the device itself cannot be used in connection with ex 
tremely ?exible sheet material such as India paper or 
that used for a newspaper. Alternatively, reduction of 
the vacuum pressure exerted by the vacuum suction de 
vice will lead to the reduction of the printing speed, or 
otherwise the splicing cannot be efficiently performed. 
Accordingly, an essential object of the present inven 

tion is to provide an automatic paper splicer arrange 
ment which can be utilized in connection with any'type 
of sheet material for splicing one roll of paper to an 
other roll of paper to maintain a continuous web feed 
in the high speed rotary press with substantial elimina 
tion of the abovementioned disadvantages inherent in 
the conventional device of similar character. 
Another important object of the present invention is 

to provide an automatic paper splicer arrangement of 
the type above referred to which essentially comprises > 
a splicer head including a hook member with which a‘ 
covering overlapping an adhesive material coated or 
placed on the leading portion of the spare roll of paper 
is removed therefrom for permitting the exposed adhe 
sive material on the leadingportion of the spare roll of 
paper to stick to the trailing portion of the paper of the 
expiring roll as the latter is brought to the position that 
has been occupied by the expiring roll of paper. 
A further object of the present invention is to provide 

an automatic paper splicer arrangement of the type 
above referred to wherein the splicer head is provided 
with a suspension system for absorbing a shock which 
may be exerted during a period in which the splicer 
head is in rolling engagement with the periphery of the 
roll of paper rotating about its own axis. 
A still further object of the present invention is to 

provide an automatic paper splicer arrangement of the 
type above referred to wherein the splicer head func 
tions satisfactorily without affecting the printing speed, 
ensuring a reliable splicing operation irrespective of the 
quality of sheet material used. 

It is a related object of the present invention to pro 
vide a roll of paper which can be effectively used in 
connection with the splicer arrangement herein dis 
closed. 

It is another related object of the present invention 
to provide a roll of paper wherein the shaped leading 
end portion of the paper of the paper roll is provided 
with an elastic member which is adapted to be hooked 
by the hook member of the splicer head herein dis 
closed to expose the adhesive material coated or placed 
on that leading end portion thereof. 
According to the present invention, there is provided 

an automatic paper splicer arrangement essentially 
comprising an intermittently rotatable reel having a 
plurality of pairs of spider arms, each pair of said spider 
arms being adapted to rotatably support a roll of paper 
between the both ends thereof and a paster head in 
cluding an'electrically operated magnetic device and a 
hook member movable between an extended position 
and a retracted position by the action of the magnetic 
device for engagement, when in the extended position, 
with an elastic member on the covering overlapping the 
adhesive material on the leading end portion of the 
paper roll. Nevertheless, the splicer head itself is main 
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tained at a position clear from the periphery of the 
paper roll and, only when the splicing operation is de 
sired at which time one of the paper rollers now in op 
eration is to be completely consumed, the splicer head 
is brought to a position in which a plurality of support 
ing rollers of the paster head roll over the periphery of 
the spare paper roll in contact therewith to enable the 
hook member to engage with the elastic member. 
Furthermore, according to the present invention, 

there is provided a roll of paper of which the leading 
end portion is on its outer surface provided with an ad 
hesive material covered with a suitable readily 
removable covering and the elastic member rigidly 
placed on the outer surface of the readily-removable 
covering so that the hook member of the splicer head 
can engage with said elastic member to peel off the 
covering thereby permitting the adhesive material to be 
exposed outside. It is to be noted that an essential fea 
ture of the roll of paper according to the present inven 
tion resides in the provision of the elastic member. 
These and other objects and features of the present 

invention will become apparent from the following de 
scription taken in conjunction with preferred embodi 
ments thereof with reference to the accompanying 
drawings, in which; 
FIG. 1 is a schematic side view of a paper splicer ar 

rangement and its associated parts according to one 
preferred embodiment of the present invention, 
FIG. 2 is a schematic side sectional view, on an en 

larged scale, of a splicer head shown in FIG. 1, 
FIG. 3 is a schematic perspective view of a roll of 

paper showing a manner in which the leading end por 
tion of the paper of the roll is secured, 
FIG. 4 is a similar view to FIG. 3, showing a modi?ed 

manner in which the leading end portion of the paper 
of the roll is secured, 
FIG. 5 is a schematic top plan view of an essential 

portion of the paper roll of FIG. 4, 
FIG. 6 is a cross sectional view of the essential por 

tion of the paper roll shown in FIG. 3, which is shown 
together with a hook member of the splicer head for il 
lustrating a manner in which the elastic member is 
hooked by the hook member, 
FIG. 7 is a schematic side sectional view of a splicer 

head according to another preferred embodiment of 
the present invention, and 
FIG. 8 is a front sectional view of the splicer head 

shown in FIG. 7, showing various mechanisms accom 
modated within a housing structure thereof. 
Before the description of the present invention pro 

ceeds, it is to be noted that, for the sake of brevity, like 
parts are designated by like reference numerals 
throughout the several views of the accompanying 
drawings. It is also to be noted that the concept of the 
present invention as well as its splicing device herein 
disclosed as preferred embodiments can be applied in 
any ?eld of industry other than the newspaper printing 
industry, for example, in connection with a roll of me 
tallic foil, synthetic ?lm, cloth or other like sheet mate 
rials if such roll is arranged as herein disclosed. 
Referring ?rst to FIG. 1, a reel 1 is schematically 

shown as supported by a shaft 2 suitably supported by 
a framework (not shown) in any known manner for in 
termittent rotation with said reel 1. This reel 1 has 
three pairs of spider arms radially outwardly extending 
in an equidistantly spaced relation with respect to the 
shaft 2 or the axis of rotation of the reel 1, only three 
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4 
spider arms of each pair being shown at la, lb and 10. 
Each pair of the spider arms la, 1b and 10 carries a 
bridge rod 3a, 3b or 30 rotatably journalled between 
free end portions of the spider arms of each pair and on 
which a roll of paper is mounted as indicated by A, B 
and C, respectively. As the case may be, this bridge rod 
3a, 3b or 30 may be a bobbin or the like around which 
paper is wound. 

Intermittent rotation of the reel 1 may be effected in 
any known manner. By way of example, the shaft 2 may 
be intermittently rotated by a suitable electrical motor 
(not shown) through a suitable gearing arrangement in 
response to reduction of the outer diameter of any one 
of the paper rolls A, B and C. The arrangement for this 
purpose is disclosed in the U.S. Pat. No. 3,409,242 pa 
tented on Nov. 5, 1968 and assigned to the same as 
signee. 

In FIG. 1, one of the paper rolls, such as indicated by 
A is assumed to be in an operative position in which 
condition a web of paper is continuously fed to a print 
ing process from the paper roll A by means of a suitable 
drawing mechanism through a plurality of guide roller 
arrangements 4a, 4b, 4c and 4d, one of the roller ar 
rangements such as indicated by 4b being preferably in 
the form of a ?oating roller. The ?oating roller 4b is 
collapsibly movable in the direction at right angles to 
the longitudinal axis thereof for maintaining a tension 
of the running web of paper at a constant value. 
A plurality of equally spaced belts, only one of which 

is shown and indicated by 5, are utilized to back up the 
running web of paper during its travel from the paper 
roll A to the following process while maintaining a ten 
sion of said running web of paper at a constant value 
in cooperation with the ?oating roller 4b. 
Each of these belts has one lower end connected to 

a suitable portion of the framework (not shown) 
through a compression spring 6 and the other upper 
end connected with a corresponding pulley 7 rigidly 
mounted on a shaft which is in turn connected with a 
suitable torque motor (not shown) for maintaining a 
tension of the belt 5 at a constant value. A pair of pul 
ley arrangements, each comprising a plurality of pul 
leys each for one belt, such as indicated by 8 and 9, are 
arranged such that the outer surface of the belts 5 
contact the reverse side of the running web of paper to 
exert a friction over the entire contact area between 
said outer surface of the belts 5 and the reverse side of 
the running web of paper, thereby ensuring the preven 
tion of the ?uttering of the running web of paper in co 
operation with the operation of the ?oating roller 4b. 
Preferably, the pulley arrangement 9 is collapsibly 
movable in the direction at right angles to the longitudi 
nal axis of said pulley arrangement 9 so that, when the 
incoming paper roll B is to be brought to the operative 
position previously occupied by the paper roll A upon 
rotation of the reel 1 in the direction as indicated by X, 
said pulley arrangement 9 is rearwardly collapsed in 
contact with the periphery of the paper roll B without 
disturbing the angular travel of the incoming paper roll. 
The distance between one belt to the adjacent belt can 
be adjustable as is well known to those skilled in the art. 
The arrangement so far described is well known to 

those skilled in the art and may be of the same type as 
disclosed in the aforesaid U.S. Patent. 
A splicer head is generally indicated by 10 and shown 

as positioned adjacent to the periphery of the incoming 
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paper roll B. The details of this splicer head 10 will be 
hereinafter fully described with reference to FIG. 2. 
Referring now toUFIG. 2, the splicer head 10 com 

prises a solid housing 20 of box-like shape having a pair 
of opposed side plates 20a and 20b, a pair of opposed 
front and rear plates 20c and 20d of different length, a 
top plate 20e and a bottom plate 20f. This housing 20 
is pivotally connected by means of a bracket piece 21, 
secured to or integrally formed with the top plate 20e, 
to a suitable supporting member 22 forming a part of 
the framework. This housing 20 or the splicer head 10 
is movable between two positions, as will be mentioned 
later, by the operation of a hydraulic cylinder device 23 
(FIG. 1) pivotally supported by the framework at 24 
and having a hydraulically operated piston rod 23a. 
The piston rod 23a has one end operatively situated 
within the cylinder device and the other end pivotally 
connected with the housing 20, i.e., the rear plate 20d 
at an upper portion thereof so that the splicer head 10 
is movable between the two disengaged and engaged 
positions in response to the movement of the piston rod 
23a. In other words, when the piston rod 23a is in a re 
tracted position, the splicer head is brought to the dis 
engaged position, as indicated by dotted line in FIG. 1, 
in which condition the splicer head 10 is positioned re 
mote from the periphery of the incoming paper roll B 
and, when the piston rod 23a is in a projected position, 
the splicer head 10 is positioned close to the periphery 
of the incoming paper roll B. 
The hydraulic'cylinder device 23 is electrically asso 

ciated with a switch 25, arranged in such a manner as 
will be described later, so that, upon closure of said 
switch 25, supply of fluid medium to the cylinder de 
vice 23 is intermitted. It is to be noted that the supply 
of fluid medium to the cylinder device 23 for operating 
the piston rod 23a may be effected in response to re 
duction of the diameter of the paper roll in the opera 
tive position, i.e., the expiring paper roll A to a prede 
termined value. In this case, a paper roll diameter de 
tector is utilized for generating a signal representative 
of such diameter reduction with which the reel 1 is ro 
tated to bring the spare roll to the position previously 
occupied by the expiring paper roll and then to cause 

, the splicer head to position at the engaged position. Al 
ternatively, the supply of the ?uid medium to the cylin 
der device 23 may be manually effected in such a way 
that the attendant worker handles a valve to permit the 
supply thereof when he notices a signal generated by 
the paper roll diameter detector. In either case, the 
paper roll diameter detector disclosed in the aforesaid 
US. Patent can be effectively utilized. 
Extending from the opposed side plates 20a and 20b 

of the housing 20 in the obliquely downward direction 
is a pair of leg members 26a and 26b; while the leg 
member 26a is arranged as will be mentioned later, the 
leg member 26b had one upper end rigidly connected 
to the housing 20 and the other lower end rotatably 
carrying a roller wheel 27b. The leg member 26a has 
one end pivotally connected to the housing 20 by 
means of a pin 28 and the other lower end rotatably 
carrying another roller wheel 27a. The supporting pin 
28 has one end situated outside the housing 20 and rig 
idly connected with the upper end of the leg member 
260 as hereinabove described and the other end situ 
ated within the housing 20 and rigidly connected with 
an actuator piece 29 extending at right angles to the 
axis of the pin 28. This actuator piece 29 is adapted to 
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6 
operate an actuator 25a of the switch 25 secured to the 
top plate 20e within the housing 20 so as to be operated 
by the actuator piece 29. . 
The leg member 26a with its roller wheel 27a is nor 

mally urged by a coil spring 30, operatively mounted 
around the supporting pin 28 between the side plate 
20a and the upper end of the leg member 26a, so that 
the roller wheel 27a is forwardly projected with respect 
to the other roller wheel 27b and, at the same time, the 
actuator piece 29 is conditioned such as to maintain the 
actuator 25a of the switch 25 in a projected position in 
which condition the switch 25 is in the OFF position. 
Thus, it is clear that, when the leg member 26a is rear 
wardly retracted with the roller wheel 27a in contact 
with the periphery of the incoming paper roll B, the ac 
tuator piece 29 pushes the actuator 25a of the switch 
25 to a retracted position thereby permitting the switch 
25 to be brought to the ON position for intermitting the 
supply of ?uid medium to the cylinder device 23. Nev 
ertheless, for preventing the leg member 260 from 
swinging beyond a predetermined stroke of swinging 
movement thereof, a pair of suitably spaced stops (not 
shown) may be provided in the side plate 200 on the 
both sides of the leg member 26a. 

In the arrangement so far described, it is clear that, 
when the cylinder device 23 is operated in response to 
the signal from the paper roll diameter detector to 
bring the piston rod 23a to the extended position, the 
splicer head approaches to the periphery of the incom 
ing paper roll, which is rotated about its own axis as will 
be mentioned later, with the rollerwheel 27a in contact 
with the periphery of the incoming paper roll, and, 
upon the contact between the roller wheel 27a and the 
periphery of the incoming paper roll, the leg member 
26a is retracted against the coil spring 30 thereby caus 
ing the switch 25 to be in the ON position so that the 
supply of the fluid medium to the cylinder device 23 is 
intermitted while the splicer head itself is maintained in 
the engaged position. 

Referring still to FIG. 2, rigidly supported in any suit 
able manner within the housing 20 is an electromag 
netic device 31 including a movable iron core (not 
shown) integrally connected with a slidable rod 32. The 
slidable rod 32 is normally inwardly retracted by a 
compression spring having one end secured to an upper 
end of the slidable rod 32 and the other lower end situ 
ated on the depth of an inverted cap-like guide block 
34 and surrounding a substantially intermediate por 
tion of said slidable rod 32. The guide block 34 is rig 
idly secured to the electromagnetic device 31 and has 
a bore 34a on the depth thereof through which an 
lower free end of the slidable rod 32 extends to the out 
side of said guide block 34. This slidable rod 32 can be 
projected against the compression spring 33 only when 
the electromagnetic device 31 is energized. 
A supporter block 35 of substantially inverted T 

shape is provided below the lower free end of the slid 
able rod 32. This supporter block 35 is formed with an 
upright stud 35a extending through an opening formed 
in the bottom plate 20f of the housing 20 and having an 
upper end rigidly connected with the lower end extrem 
ity of the slidable rod 32 and a beam portion 35b of 
substantially triangular cross section having an inter 
mediate portion integrally connected’ with the lower 
end extremity of the upright stud 35a. The beam por 
tion 35b carries a pair of rollers 36 rotatably mounted 
to the both lateral ends of said beam portion 350 at 35c, 
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only one of said rollers 36 being shown in FIG. 2. These 
rollers 36 are adapted to run over the peripheral sur 
face of the incoming paper roll when the slidable rod 
32 is in the extended position. 
A substantially L-shaped hook member 37 having an 

engagement portion 37a and a needle portion 37b is 
rigidly secured to the intermediate portion of the beam 
portion 35a of the supporter block 35 such that, while 
the engagement portion 37a is non-detachably inserted 
in the beam portion 35a, the needle portion 37b ex 
tends in parallel relation to the tangent which touches 

I the periphery of the incoming paper roll at a point pass 
ing through an extension of the longitudinal axis of the 
engagement portion 37a of the hook member 37. It is 
to be noted that the needle portion 37b of the hook 
member 37 is oriented in the direction opposite to the 
direction of rotation of the incoming paper roll B as in 
dicated by Y. It is further to be noted that the clearance 
between the needle portion 37b and the peripheral sur 
face of the incoming paper roll when the slidable rod 
32 is in the extended position must be designed such 
that the pointed end of the needle portion 37b can en 
gage an elastic member 40 approaching thereto as the 
incoming paper roll is rotated about its own axis. Pref‘ 
erably, this clearance is of a value approximately equal 
to half a thickness of the elastic member 40 so that en~ 
gagement between the needle portion 37b and the clas 
tic member 40 can be ensured without any fault and/or 
without the needle portion 37 b contacting the periph 
ery of the incoming paper roll. 
A switch 38 for operating the cylinder device 23 so 

as to bring the piston rod 23a, that has been in the ex 
tended position, to the retracted position when closed 
is carried by the upright stud 35a of the supporting 
block 35. This switch 38 includes an actuator 38a for 
operating the switch 38 and provided with a barrier 
plate 39 of curved shape as shown having an intermedi 
ate slot (not shown) through which the actuator 38a 
extends toward the needle portion 37b of the hook 
member 37. The lower end extremity of the actuator 
38a of the switch 38 is situated forwardly above the 
pointed end of the needle portion 37b. The distance be 
tween the lower end extremity of the actuator 38a and 
the level of the longitudinal axis of the needle portion 
37b is preferably smaller than the upper half of the 
thickness of the elastic member 40 so that, as the nee 
dle portion of the hook member 37 pierces into the 
elastic member 40, the switch 38 can be switched on by 
the engagement between the actuator 38a and the 
upper half of the elastic member 40. The'barrier plate 
39 acts, at this time, to prevent the elastic member 40 
and/or the leading end extremity of the paper roll on 
which said elastic member 40 is placed from being en 
tangled in-to a critical space where, if it takes place, the 
actuator 38a of the switch 38 or the switch 38 itself be 
comes inoperative. 
Although not shown in the accompanying drawings, 

an auxiliary belt drive device may be provided for syn 
chronizing the rotational speed of the incoming paper 
roll to that of the expiring paper roll prior to the splic 
ing operation. In this case, the incoming paper roll is 
rotated by the friction exerted between the peripheral 
surface of said incoming paper roll and an endless belt 
driven by a suitable motor at a speed corresponding to 
the rotational speed of the expiring paper roll. This art 
of rotating the incoming paper roll in synchronism with 
the rotational speed of the expiring paper roll is well 
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8 
known to those skilled in the art. If the auxiliary belt 
drive device is utilized, the electromagnetic device 3] 
may be designed such as to be energized upon receipt 
of an electrical signal representative of the synchroni 
zation of the rotational speed of the incoming paper 
roll with that of the expiring paper roll. 
Two types of arrangement of a paper roll which can 

be effectively utilized in connection with the splicer 
head of the construction as hereinbefore fully disclosed 
are shown in FIG. 3 and FIGS. 4 to 6. 

Referring first to FIG. 3, a paper roll 50 is shown in 
the finished form which is commercially available in 
the market. However, according to the present inven 
tion, the leading end portion of the paper rolled into 
the paper roll 50 is formed into a substantially V 
shaped end having a pair of edges 50a and 50b out 
wardly tapering toward a substantially intermediate 
portion of the width of said paper roll 50. It is to be 
noted that the terms “leading” and “trailing" herein 
above and hereinafter used in connection with corre 
sponding ends of a continuous web of paper rolled into 
the paper roll 50 are each de?ned in relation to the di 
rection in which the web of paper is drawn from the 
paper roll 50. 
On the outer surface of the leading portion of the 

rolled paper, two lengths of an adhesive tape, as indi 
cated by 49a and 49b, having the both outer and inner 
surfaces coated with adhesive material are placed along 
the tapering edges 50a and 50b, respectively, said two 
lengths of adhesive tape 49a and 49b being in turn cov 
ered with ?exible tapes 48a and 48b preferably made 
of paper and having only an inner surface coated with 
a suitable material which has no af?nity to the adhesive 
material coated on the adhesive tapes 49a and 49b, for 
example, with silicone or wax. 
A substantially rectangular guide sheet 47 has an 

inner surface coated with silicone or wax and has a 
trailing end secured to the leading end portion of the 
rolled paper by means of an adhesive piece 45 having 
only an inner surface coated with adhesive material 
while outward end portions of the respective ?exible 
tapes 48a and 48b rest on the outer surface of the guide 
sheet 47 and secured thereto by means of a pair of ad 
hesive pieces 46a and 46b bridging over the corre 
sponding outward end portions of the ?exible tapes 48a 
and 48b. These adhesive pieces 46a and 46b are of the 
same type as that of the adhesive piece 45. 
The leading end of the guide sheet 47 is secured to 

an exposed portion of the peripheral surface of the 
paper roll 50 located substantially 360° apart from the 
tapered end extremity of the leading end portion of the 
rolled paper by means of a pair of adhesive pieces 44a 
and 44b of the same type as those of the adhesive 
pieces 46a and 46b. The guide sheet 47 carries the elas 
tic member 40 on its outer surface adjacent to the lead 
ing end thereof, the upper surface of said elastic mem 
ber 40 being, as shown in FIG. 2, placed with a rigid 
piece of paper 43. This rigid paper 43 has one surface 
coated with adhesive material adhereing to the upper 
surface of said elastic member 40 and employed in the 
form of, for example, a synthetic sponge piece. The 
sponge piece for the elastic member 40 must have a 
sufficient compressibility so that, during rotation of the 
incoming paper roll B carrying the elastic member 40 
on its peripheral surface as shown in FIG. I, the run 
ning web of paper from the expiring paper roll A will 
not be cut off in contact therewith. In addition, it must 
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have a sufficient strength so that, when the elastic 
member 40 approaches to the hook member 37 of the 
splicer head 10 at a considerably high speed and is then 
engaged by the needle portion 37b of the hook member 
37, the elastic member 40 itself will not be torn up by 
the effect of sudden impact exerted at this time by the 
engagement therebetween. In any way, it is to be noted 
that, although the rigid paper 43 (FIG. 2) may be omit 
ted, it acts to add a strength to the elastic member 40 
thereby to ensure the prevention of the elastic member 
40 from being torn up in the manner as hereinabove de 
scribed. 

In another type of arrangement of the paper roll 
shown in FIG. 4 to FIG. 6, the tapered end extremity 
of the rolled paper is secured, by means of an adhesive 
piece 42, to that exposed portion on the peripheral sur 
face of the leading end portion of the paper roll 50 sub 
stantially 360° apart therefrom. The guide sheet 47 em 
ployed in this arrangement shown is in the form of an 
elongated strip of rigid paper having one end rigidly se 
cured with the elastic member 40 on one surface 
thereof, the remaining portion of the same surface of 
said guide sheet 47 being coated with silicone or wax, 
and the other end innerwardly bent at 47a and sand 
wiched between the pair of the ?exible tapes 48a and 
48b and the adhesive tapes 49a and 49b with that sili 
cone or wax coated surface facing to the adhesive tapes 
49a and 49b, respectively. The end extremity of the 
guide sheet 47 adjacent to the elastic member 40 is se 
cured to the outer surface of the paper of the paper roll 
50 by means of an adhesive piece 41. 

In either of the arrangements of the paper roll 50 as 
hereinbefore described, it is clear that, when the elastic 
member 40 is engaged by the hook member 37 of the 
splicer head 10 during a continuous rotation of the 
paper roll 50 about its own axis, the guide sheet 47 can 
be removed away from the peripheral surface of the 
paper roll 50 accompanying the pair of the ?exible 
tapes 48a and 48b so that the adhesive tapes 49a and 
49b can be respectively exposed to the outside, in 
which condition the leading end portion of the paper of 
the incoming paper roll B may be said to be ready to 
adhere to the trailing end portion of the paper of the 
expiring paper roll A as shown in FIG. 1. 
From the foregoing description, the following has 

now become clear. When the splicing operation in 
which one roll of paper, i.e., the incomingpaper roll B, 
is connected to another roll of paper, i.e., the expiring 
paper roll A, as the latter is consumed, thereby to main 
tain a continuous web feed, is desired, the reel 1 is ro 
tated in the direction as indicated by X thereby to posi 
tion the expiring paper roll A such as shown in FIG. 1 
in response to the reduction of the outer diameter of 
said roll A. In this condition, the incoming paper roll B 
occupies the position previously occupied by the expir 
ing paper roll A. Upon completion of the travel of the 
paper roll B to the abovementioned position, the cylin 
der device 23 is operated to cause the splicer head 10 
to position in the operative position with the pair of rol 
ler wheels 27a and 27b in contact with the peripheral 
surface of the incoming paper roll B. It is to be noted 
that, upon contact between the roller wheel 27a and 
the paper roll B, the switch 25 is closed to intermit the 
supply of ?uid medium to the cylinder device 23 and, 
hence, to maintain the paster head in the operative po 
sition. 

20 

25 

30 

35 

40 

45 

50 

55 

65 

10 
The incoming paper roll B is then rotated either by 

the auxiliary belt drive device or by the frictional 
contact between the peripheral surface of said roll B 
and the running web of paper drawn out from the expir 
ing roll A until the rotational speed of the roll B be 
comes substantially equal to that of the roll A. As the 
former speed is synchronized with the latter speed, the 
electromagnetic device 31 in the splicer head 10 is en 
ergized thereby to bring the slidable rod 32 and thus 
the supporter block 35 to the projected position with 
the hook member 37 being ready to engage the elastic 
member 40 on the paper roll B. The elastic member 40 
on the paper roll B is subsequently engagedby the nee 
dle portion 37b of the hook member 37 in the operative 
position as said elastic member 40 approaches thereto, 
wherefor the guide sheet 47 is removed away from the 
peripheral surface of the paper roll B accompanying 
the corresponding removal of the pair of the ?exible 
tapes 48a and 48b thereby to expose the adhesive tapes 
49a and 49b. Substantially at the ‘same time the engage 
ment between the hook member 37 and the elastic 
member 40 takes place, the switch 38 is closed by the 
contact with the hooked elastic member 40 whereby 
the electromagnetic device 31 is disenergized to bring 
the slidable rod 32 and hence the supporting block 35 
to the retracted position and, concurrently, the cylin 
der device 23 is operated so as to bring the splicer head 
10 to the disengaged position. 
As the incoming paper roll B is further rotated past 

the splicer head 10 in the direction as indicated by Y, 
the pair of the adhesive tapes 49a and 49b placed on 
the leading end portion of the paper of the incoming 
paper roll along the corresponding edges 50a and 50b 
adhere gradually but steadily to the trailing end portion 
of the expiring paper roll A thereby to maintain a con 
tinuous web feed, thus completing the splicing opera 
tion. After the splicing operation completes as herein 
before described, the trailing end portion of the paper 
drawn from the expiring paper roll A is cut off by a suit 
able cutter, the construction and arrangement of which 
is well known to those skilled in the art. It is to be noted 
that the other paper roll C is used when the paper roll 
B has consumed and, hence, becomes an expiring 
paper roll. 
For removing the elastic member 40 hooked by the 

hook member 37 from the latter, a scraper for achiev 
ing this purpose may be provided as indicated by 60. 
This scraper is in the form of a plate member having a 
slot adapted to accommodate therein the hook member 
37 when the splicer head is in the disengaged position, 
and secured to a suitable framework such that, when 
the splicer head is brought to the disengaged position 
as indicated by dotted line in FIG. 1, the plate member 
permit the passage of the hook member 37 through the 
slot thereof thereby to scrape the hooked elastic mem 
ber 40 off from the hook member 37. 
The other preferred embodiment of the splicer head 

according to the present invention will be hereinafter 
described with reference to FIG. 7 and FIG. 8. It is to 
be noted that an essential feature of this embodiment 
resides in the provision of a suspension system for en 
suring an exact engagement between the hook member 
and the elastic member on the paper roll even if the pe 
ripheral surface of said paper roll is of weave-like con 
?guration and/or even if the paper roll undergoes an 
eccentric movement about its rotational axis to a cer 
tain extent. 
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Referring now to FIGS. 7 and 8, the splicer head 10 
shown comprises a housing 70, which may be of the 
same as shown in FIG. 2, but shown as having a curved 
box-like shape substantially as shown in FIG. 7. This 
housing 70 is pivotable between a retracted or disen 
gaged position as indicated by chain line and an en 
gaged or operative position as indicated by real line 
about the suitable supporting member 22 rotatably 
mounted thereon by means of the bracket piece 21 se 
cured to the housing 70 at one end 70a thereof, the 
other end of said housing 70 being formed with an 
opening 70b laterally open toward the peripheral sur 
face of the paper roll 50 or B. To this end, a hydrauli 
cally operated cylinder 71, which may be of the same 
type as in the foregoing embodiment, is provided as se 
cured to the housing 70 and having a piston rod 71a 
formed with one end situated within the cylinder device 
71 and the other end pivotally connected with a 
bracket member 72 which is in turn non-rotatably 
mounted on the supporting member 22 in an angularly 
spaced relation to the bracket piece 21. 
A four-wheeled bogie-like carriage 73 of substan 

tially channel-shaped cross section as viewed from FIG. 
8 having front and rear pairs of spaced and freely rotat 
able wheels 73a, 73b and 73c, 73d is situated in the 
opening‘70b of the housing 70. This bogie-like carriage 
73 is supported by the housing 70 in the following man 
ner. 
The housing 70 includes a pair of side plates 70c and 

' 70d each formed with a hole as at 702 or 70f. A pair of 
bearing plates 74a and 74b are respectively secured to 
the outer surfaces of the side plates 70c and 70d, each 
of said bearing plates 74a and 74b having a through 
hole 740 or 74d in alignment with the corresponding 
hole 70e or 70f. Rotatably extending through the 
through hole 74c and then the hole 70e or the through 
hole 74d and then the hole 70f is a short shaft 75a or 
75b, respectively, having one end situated within the 
housing 70 and the other end situated outside the hous 
ing 70. 
A pair of casings 76a and 76b of the same construc 

tion are located outside the side plates 70c and 70d, re 
spectively, in which a pair of suspension systems are 
operatively accommodated. Since the suspension sys 
tems within the respective casing 76a and 76b are of 
the same construction, only the system within the cas 
ing 76a will be referred to in the following description. 
The suspension system includes a cylinder 77 having 

one end open and the other end closed and formed with 
a hollow chamber 77a. This cylinder 77 is rigidly se 
cured to that end of the short shaft 75a situated outside 
the housing 70, the other end of said short shaft 75a 
(75b) being rigidly mounted with a guide plate 78a 
(78b). 
Extending through the hollow chamber 77a of the 

cylinder 77 is a stud member 79 having a lower end en 
larged and rigidly or integrally connected with a sub 
stantially intermediate portion of the bogie-like car 
riage 73 between the wheels of different pairs and the 
other end slidably extended through the closed end of 
the cylinder 77 with a nut 80 being fastened thereto. 
Within the hollow chamber 77a, a compression spring 
81 is surrounding an intermediate portion of the stud 
member 79 and has one end situated on the enlarged 
end portion of the stud member 79 and the other end 
abutted against the closed end of the cylinder 77 so that 

O 

25 

30 

35 

40 

45 

55 

60 

65 

12 
the stud member 79 is normally downwardly urged by 
said compression spring 81. 
Each of the guide plates 78a and 78b is formed with 

an eye member 78c or 78d, as clearly shown in FIG. 7, 
to which ends of a pair of tension springs 82a and 82b 
or 82c and 82d are connected from the opposite direc 
tions, the other ends of the pair of the tension springs 
being secured to the inner surfaces of the side plates 
70c and 70d of the housing 70. Each pair of the tension 
springs 82a and 82b or 82c and 82d are balanced such 
that, if the guide plate 78a or 78b rotates in either di 
rection in accordance with the pitching action of the 
bogie-like carriage 73 which may take place while the 
roller wheels 73a to 73d run over the rough surface, ei 
ther of these springs of each pair counteract the other 
thereby to maintain the guide plate 78a or 78b and 
hence the bogie-like carriage 73 in a neutral position. 
With the arrangement so far described, it is clear that 

the bouncing action of the bogie-like carriage 73 can 
be relieved by the compression springs 79 operatively 
housed within the cylinders 77 on the both sides of said 
carriage 73 and that the pitching action of the carriage 
73 can be relieved by the provision of the two pairs of 
the tension springs 82a, 82b and 82c, 82d. 
Housed within the housing 70 and mounted on a 

bridge-like platform of the bogie-like carriage 73 is the 
electromagnetic device 31 including a slidable rod 83 
which corresponds to a combination of the movable 
iron core and the slidable rod 32 employed in associa 
tion with the electromagnetic device in the foregoing 
embodiment. A lower end portion of this slidable rod 
83 is loosely extended through a hole formed in the 
bridge-like platform of the bogie-like carriage 73 and 
in turn rigidly connected with a transverse block 84 
carrying two pairs of hook members 84a, 84b and 84c. 
84d, each of which is of the same construction as that 
of the hook member 37 employed in the foregoing em 
bodiment. 
The transverse block 84 carries a pair of upright pins 

85a and 85b each having one end rigidly connected 
with said block 84 and the other end being fastened 
with a nut 86a or 86b, an intermediate portion thereof 
being loosely extended through a hole formed in the 
bridge-like platform of the carriage 73. Tension springs 
87a and 87b are respectively mounted around the pins 
850 and 85b between the nuts 86a and 86b and the 
bridge-like platform of the carriage 73 so that said 
transverse block 84 is normally upwardly urged. This 
transverse block 84 can be brought to a downwardly 
projected position only when said electromagnetic de 
vice 31 is energized substantially in the same manner 
as in the foregoing embodiment. Nevertheless, when 
the block 84 is in the downwardly projected position, 
the hook members 840 to 84d are each ready to engage 
with the approaching elastic member 40 on the incom 
ing paper roll B. 
The switch 38 to be closed by the hooked elastic 

member 40 for disenergizing the electromagnetic de 
vice 31 and concurrently for operating the cylinder de 
vice 71 so as to bring the splicer head 10 to the disen 
gaged position is secured to the transverse block 84 in 
substantially the similar manner as secured to the sup 
porter block 35 in the foregoing embodiment. The bar 
rier plate 39 is located below the switch 38. However. 
this barrier plate 39 employed in this embodiment is of 
different shape from that employed in the foregoing 
embodiment. As shown in FIGS. 7 and 8, the barrier 
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plate 39 consists of a substantially vertical portion 39a 
and a substantially horizontal portion 39b, said vertical 
portion 39a being connected with a piston of a hydrau 
lically operated cylinder 88 connected in turn to a suit 
able fluid source (not shown) by means of a tubing 89 
and said horizontal portion 39b being frontwardly pro 
jected. As clearly shown in FIG. 8, the vertical portion 
39b of the barrier plate 39 is formed at its lower edge 
with a pair of inward recesses through which the needle 
portions of one pair of the hook member 84a and 84b 
are fowardly extended while the other pair of the hook 
members 840 and 84d are located on the both sides of 
said plate 39. The cylinder 88 is normally conditioned 
such that the piston thereof is maintained in the re 
tracted position and acts in such a manner that, when 
?uid medium is supplied thereto through the tubing 89, 
the piston is brought to the extended position causing 
the vertical portion 39b of the barrier plate to scrape 
the elastic member 40, that has been hooked by the 
hook members, off from said hook members. This cyl 
inder may be designed such as to be operated in re 
sponse to the return movement of the paster head from 
the engaged position to the disengaged position. 
With the arrangement as hereinbefore fully de 

scribed, the splicer head according to the embodiment 
of the present invention shown in FIGS. 7 and 8 basi 
cally functions in substantially the similar manner as 
afforded by the splicer head shown in FIG. 2. However, 
since the splicer head of FIGS. 7 and 8 is additionally 
provided with the suspension system, additional advan 
tages can be appreciated as compared with that of FIG. 
2. I 

In the foregoing embodiments of FIG. 2 and FIGS. 7 
and 8, the splicer head 10 may be mounted on the shaft 
22 so as to be slidable in the direction parallel to the 
longitudinal axis of said shaft 22 whereby, even if a 
paper roll of different width from that of the paper roll 
previously used is utilized, the splicer head 10 can be 
adjusted in the right position. Particularly, in case of 
the splicer head of FIGS. 7 and 8, the bracket member 
72 connected with the cylinder piston rod 710 must be 
mounted on the shaft 22 so as to be guided by a keyway 
such as indicated by 90 thereby to maintain a con 
stantly angularly spaced relation with respect to the 
bracket piece 21 connected with the splicer head hous 
ing 70. 
Furthermore, in the event that, when the paper of rel 

atively inferior quality is used, the provision of the elas 
tic member 40 protruding outwardly from the substan 
tial peripheral surface of the paper roll proves to have 
a tendency to tear up the running web of paper from 
the expiring paper roll A as it approaches thereto dur 
ing rotation of the incoming paper roll B, the belts 5 
may be adjusted such that the lengthwise direction of 
one of said belts locates at the path of travel of the elas 
tic member 40 whereby a portion of the running web 
of paper situated in register with the path of travel of 
said member 40 can be ?rmly backed up by said one 
of said belts 5 with said elastic member 40 sufficiently 
compressed in contact with said belt through said run 
ning web of paper. 
Although the present invention has been fully de 

scribed with- reference to the accompanying drawings 
in connection with the preferred embodiments thereof, 
various changes and modi?cations are apparent to 
those skilled in the art. For example, although in the 
foregoing embodiments the splicer head has been de 
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scribed as being brought to the engaged position in re 
sponse to the intermittent rotation of the reel, an alter 
native may be contemplated that the travel of the 
splicer head from the disengaged position to the en 
gaged position can be effected by the use of another 
signal indicative of reduction of the diameter of the ex 
piring paper roll A which may be generated from the 
diameter detector in a delayed manner with respect to 
the signal indicative of the same utilizedto rotate the 
reel so as to bring the incoming paper roll to the posi 
tion occupied by the expiring paper roll. 
Furthermore, the cylinder 88 in the embodiment of 

FIGS. 7 and 8, may be designed such as to be operated 
in a manner that, when the splicer head is in the en 
gaged position, the piston thereof is in the extended po 
sition, but brought to the retracted position by the en 
gagement between the barrier plate and the elastic 
member 40 with the fluid medium in the cylinder being 
discharged. In this case, it is preferable to design such 
that the cylinder 88 is operated so as to extend the pis 
ton to permit the hooked elastic member 40 to be 
scraped off therefrom and to subsequently discharge 
the ?uid medium in the cylinder 88 when said splicer 
head is in the disengaged position. 

In view of the foregoing, therefore, the present inven 
tion is not to be limited by the foregoing embodiments 
disclosed and such changes and modi?cations should 
be construed as included within the scope of the pres 
ent invention unless otherwise they depart therefrom. 
What is claimed is: 
1. An automatic paper splicer which comprises a reel 

carrying a plurality of rolls of paper freely rotatably 
mounted thereon, each of said paper rolls having the 
outermost layer of paper applied with adhesive mate 
rial along the end extremity thereof which is in turn 
covered with a non-adhesive tape having an elastic 
member placed thereon so as to project outwardly of 
the peripheral surface of said paper roll, means for in 
termittently rotating said reel about its own axis of rota 
tion thereby permitting any one of said paper rolls to 
be brought to an operative position, means for drawing 
the web of paper out from the paper roll in said opera- - 
tive position and for feeding the web of paper to utiliza 
tion means, said rotating means being operated in re 
sponse to reduction of the diameter of the paper roll 
being drawn by said drawing means thereby to replace 
it with the succeeding one of said paper rolls, a splicer 
head disposed adjacent to the periphery of said suc~ 
ceeding one of said paper rolls, said splicer head com 
prising a housing, a cylinder means for selectively 
bringing said housing between disengaged and engaged 
positions, said cylinder means including a hydraulic 
cylinder member having a hydraulically operated pis 
ton rod movable with respect thereto, said piston rod 
having one end pivotally connected with said housing 
so as to selectively bring the housing between the disen 
gaged and engaged positions, an electromagnetic 
means housed in said housing and including a movable 
member for selectively projecting and retracting said 
movable member, means for supplying ?uid medium to 
said cylinder means, means for interrnitting the supply 
of ?uid medium to said cylinder means only when said 
housing is brought to said engaged position adjacent to 
the periphery of said succeeding paper roll, wheeled 
carrier means provided with at least one hook member 
and supported by said movable member of said electro 
magnetic means such that, when said electromagnetic 
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means is energized, said wheeled carrier means is pro 
jected toward the peripheral surface of said succeeding 
paper roll, a switch means for, when closed, de 
energizing said electromagnetic means and concur 
rently for effecting the supply of fluid medium to the 
cylinder means so as to cause the housing to be brought 
to the disengaged position away from the peripheral 
surface of said succeeding paper roll, whereby said tape 
on the adhesive material coated on the outermost layer 
of paper of said succeeding paper roll is removed by the 
engagement between said hook member and said elas 
tic member thereby to permit a leading portion of said 
outermost layer of paper of said succeeding paper roll 
to adhere to a trailing portion of the innermost layer of 
paper of the paper roll in the operative position so that 
a continuous web feed is ensured. 

2. An automatic paper splicer as claimed in claim 1, 
further comprising a scraper means for removing the 
elastic member, that has been engaged by the hook 
member, off from said hook member when said housing 
is returned to said disengaged position. 

3. An automatic paper splicer as claimed in claim 1, 
wherein said switch means includes an actuator en 
gageable with the elastic member, as said elastic mem 
ber is hooked by said hook member, so as to close said 
switch means. 

4. An automatic paper splicer as claimed in claim 1, 
wherein said hook member includes a needle portion 
oriented such that, when said movable member is in the 
projected position, the pointed end of said needle por 
tion is ready to pierce a substantially intermediate por 
tion of the elastic member with respect to the height 
thereof. 

5. An automatic paper splicer as claimed in claim 1, 
wherein said hook member includes a needle portion 
oriented such that the longitudinal axis of said needle 
portion is in parallel relation to the tangent which 
touches a point on the periphery of the succeeding 
paper roll. 

6. An automatic paper splicer as claimed in claim 1, 
further comprising a suspension system for cushioning 
either or all of the bouncing and rolling actions of the 
splicer head which may take place when said splicer 
head rolls over a rouch surface of the paper roll. 

7. A roll of paper having a leading end portion of sub 
stantially V-shape located on the outermost layer of the 
paper of said paper roll, which comprises an adhesive 
tape having the both opposite surfaces coated with ad 
hesive material and placed on the outer surface of said 
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leading end portion along the V-shaped con?guration, 
a ?exible tape having only one surface coated with ma 
terial having no affinity to the adhesive material em 
ployed and covering said adhesive tape with said 
coated surface of said ?exible tape facing to said adhe 
sive tape, and means connected with said ?exible tape 
on the outer surface of the leading end portion of said 
paper roll for removing said ?exible tape to expose the 
adhesive tape. 

8. An automatic paper splicer which comprises a reel 
carrying a plurality of rolls of paper freely rotatably 
mounted thereon, each of said paper rolls having the 
outermost layer of paper applied with adhesive mate 
rial along the end extremity thereof which is in turn 
covered with a nonadhesive tape having an elastic 
member placed thereon so as to project outwardly of 
the peripheral surface of said paper roll, means for in 
termittently rotating said reel about its own axis of rota 
tion thereby permitting any one of said paper rolls to 
be brought to an operative position, means for drawing 
the web of paper out from the paper roll in said opera 
tive position and for feeding the web of paper to utiliza 
tion means, said rotating means being operated in re 
sponse to reduction of the diameter of the paper roll 
being drawn by said drawing means thereby to replace 
it with the succeeding one of said paper rolls, a splicer 
head disposed adjacent to the periphery of said suc 
ceeding one of said paper rolls, said splicer head in 
cluding a housing, means for selectively moving said 
housing between an engaged position proximate to the 
periphery of the succeeding roll and a disengaged posi 
tion away from the periphery of the succeeding roll. 
said housing carrying at least one hook member for en 
gaging the elastic member carried on the paper roll 
when the housing is in the engaged position, and switch 
means responsive to the engagement of the elastic 
member by the hook member for causing said means 
for moving said housing to move said housing to the 
disengaged position, whereby said tape on the adhesive 
material coated on the outermost layer of paper of said 
succeeding paper roll is removed by the engagement 
between said hook member and said elastic member 
thereby to permit a leading portion of said outermost 
layer of paper of said succeeding paper roll to adhere 
to a trailing portion of the innermost layer of paper of 
the paper roll in the operative position so that a contin 
uous web feed is ensured. 

* * * lk * 


