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To all whom it may concern: 
Be it known that I, STEwART WARING, a 

citizen of the United States, and a resident 
of Evanston, in the county of Cook and 
State of Illinois, have invented certain new 
and useful Improvements in Paper-Winding 
Machines; and I do hereby declare that the 
following is a full, clear, and exact descrip 
tion thereof, reference being had to the ac 
companying drawings, and to the letters of 
reference marked thereon, which form a 
part of this specification. 
This invention relates to a machine for 

cutting from a long or continuous web of 
wall paper or the like, pieces of a desired 
predetermined length, and rolling the sev 
ered pieces successively and in the order as 
they are severed in separate rolls; the ma 
chine being intended mainly for the purpose 
of preparing wall paper for the market in 
the form in which it is generally sold that 
is to say, in rolls each of which contains the 
same quantity of paper. 
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The invention consists of the mattershere 
inafter described and more particularly 
pointed out in the appended claims. 
The machine to which the invention re 

lates is of that general type illustrated and 
described in Letters Patent No. 885,114, 
granted to me on April 21, 1908. In the 
machine of said patent an intermittently 
rotating mandrel was provided upon which 
the paper was wound in forming the rolls 
and from which the rolls were removed end 
wise by mechanism provided for the pur 
pose. This construction is objectionable for 
the reason that the mechanism for removing 
the roll from the mandrel will sometimes 
fail of its intended purpose, and the object 
of the present invention is to do away with 
the mandrel entirely and to provide a ma 
chine in which the paper strip is rolled upon 
itself. 
My invention also includes other novel 

features to be more particularly referred to 
later, by means of which the construction 
and operation of the machine is improved 
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and simplified. 
A machine embodying my invention em 

braces as its main or principal features, a cutting device having a reciprocating cut 
ting blade by which the web is severed trans 
versely to form the pieces or lengths of 
paper, each of sufficient length to form a 
single roll; a plurality of continuously ro 

tating roll-forming members arranged an 
nularly about a central space occupied by 
the paper roll while it is being formed and 
adapted to engage the paper strip at circum 
ferentially spaced points and roll or curl the 
Same upon itself somewhat in the same man 
ner that a strip of paper may be curled or 
rolled upon itself between the thumb and 
fingers; means by which the said roll-form 
ing members may be separated to enlarge 
the central roll-occupying space between 
them to release the roll which falls upon an endless traveling delivery belt; and contin 
uously rotating primary feed rolls by which 
the continuous strip or web of paper is ad 
vanced continuously toward the cutting de 
vice and roll-forming members and continu 
ously rotating auxiliary feed rolls which 
feed the severed end of the strip or web of paper directly to said roll-forming members. 
An open topped receptacle is located be 
tween the said primary feed rolls and the 
cutting device in position to receive the 
paper from the continuously rotating feed 
rolls, and within which the paper accumu 
lates during the intervals between the com 
pletion of one roll and the beginning of the 
formation of the next roll. 
The machine includes in connection with 

the cutting device, means for gripping the 
end of the web at the point at which it is 
severed and advancing the same past the 
cutting device to the auxiliary feed rolls. 
The machine also includes means for auto 
matically controlling or timing the oper 
ations of the cutting and gripping de 
vices, including a shaft carrying a series 
of cams, and which is adapted to make 
one complete rotation in order to effect 
the performance of the complete cycle of 
operation by which such roll is formed, said 
shaft being connected with the feed rolls by 
positively acting gearing, and the peripheral 
speed of the feed rolls being so adjusted with 
respect to the rotation of the said shaft, that 
the desired length of paper will be fed to 
the machine by said feed rolls during each 
complete rotation of the shaft. The machine 
also includes a movable part or trip member 
located in position to be acted upon by the 
tightening of the paper web against it, in the 
art of said web between the two sets of 
eed rolls, when the portion of the web fed 
into said receptacle by the feed rollers has 
been withdrawn therefrom by being wound 
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into a roll; said trip member being con 
nected with and operating to temporarily 
release a belt St. which normally acts to tighten a be 
feed rolls and roll-forming members with 
their driving mechanism; these parts being 
so arranged that when all of the paper at 
one time accumulated in the said receptacle 
is withdrawn therefrom and the slack be 
tween the two sets of feed rolls has been 
taken up, so as to draw the web taut against 
said trip member, the latter will be shifted 
by the pressure thereon of the web with 
the effect of so decreasing the effect of said 
belt tightener that the auxiliary feed rolls 
and roll-forming members will be rotated by 
the belt no faster than is necessary to take 
up the paper as it is fed to the machine by 
the primary feed rolls. d 
In the drawings--Figure 1 is a view rep 

resenting a side elevation of the forward 
or delivery end of a machine of the kind de 
scribed provided with the novel features of 
my invention, the rear end of the machine including the primary feed rolls being omit 
ted. Fig. 2 is a view representing a top plan 
of the left-hand end of the part of the ma 
chine shown in Fig. 1 the scale of Fig. 2 being greater than that of Fig.1; Fig. 3 is 
a view representing a longitudinal section 
on the line 3- 3 of Fig. 2; Fig. 4 is a view 
representing a partial vertical section 
through Fig. 1 on the line 4-4 thereof; 
Fig. 5 is a view Rig a partial ver 
tical section through Fig. 1 on the line 5-5 
thereof; Fig. 6 is a view representing a side 
elevation of the delivery end of the machine 
looked at from the side opposite to that 
shown in Fig. 1; Fig. 7 is a view represent 
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ing a partial vertical section through Fig. 3 
on line 7-7 thereof; and Fig. 8 is a view 
representing a partial vertical section 
through Fig. 1 on line 8-8 thereof. - 
In that embodiment of my invention illus 

trated in the drawings, 10 indicates the 
usual receptacle or boat as it is called, 
which receives the web of paper as it is fed 
from the primary feed rolls and 11 indicates 
the frame carrying the parts comprising the 
forward delivery end of the machine and 
upon which is supported the strip severing 
device, the auxiliary feed rolls, the roll 
forming members, the feed mechanism for delivering the severed end of the strip to 
the roll-forming members, the endless 
traveling platform for receiving the rolls 
when they are completed and the actuat 
ing mechanism by means of which the vari 
ous parts above referred to are driven and operated. 
11, 11 indicate upright longitudinally 

extending side frame members which are 
suitably braced apart, and upon which is 
supported a table member 12 over which 
the web of paper passes from the receptacle 

t connecting the auxiliary: 
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or boat 10 on its way to the roll-forming and 
severing devices. 

13, 14 and 15 indicate transversely ar 
ranged idle rolls supported above the table 
12 on standards attached to the side frame 
members 11, 11 and about which the web 
of paper A passes, as indicated in Fig. 3, 
said rolls serving to maintain the proper 
tension in said web. 
From the roll 14 the web. A passes be 

tween transversely arranged auxiliary feed 
rolls 16, 17, to which the severed end of the 
strip is delivered in the first instance by 
mechanism presently to be described. The 
feed roll 16 has a shaft 16 rotatively mount 
ed in journals preferably made integral 
with upright plates 18, 18 which are rigidly 
secured to the side frame members. At one 
end of said shaft is secured a Riley 19 
(see Figs. 1 and 2) which is driven by a 
belt 19 from a large driving pulley 20 
keyed to a power shaft 21 mounted trans 
versely in the machine frame and supported 
in bearing 21, 21 secured to the side frame 
members. The upper feed roll 17 is an idle 
tension roll having a shaft 17 which is 
mounted in vertically movable journal 
boxes 17, 17 secured to the ends of vertical 
guide rods 17, 17°. A sleeve 17 on each 
of said rods engages the top of the asso 
ciated journal box 17 and a coiled spring 
17 on said rod engages at its lower end 
against the sleeve 17 and at its upper end 
against an apertured thimble 17' which is 
threaded into a shoulder 18 on the plate 
18. The rod 17 extends through the aper 
ture in the thimble 17 and the sleeve 17 ex 
tends through an aperture in a flange 18 of 
the plate 18. By this construction the roll 
17 is held yieldingly against the roll 16. 
The feed rolls 16 and 17 are provided 

with a plurality of longitudinally spaced 
annular grooves or slots 16, 17, forming 
channels between said rolls in which are lo 
cated upper and lower horizontal guide bars 
16, 17, adapted for guiding the severed 
end of the paper strip to and beyond said 
feed rolls. Said guide bars 16, 17, are se cured to an upright plate 12 extending 
transversely between the plates 18, 18, and 
rigidly secured thereto, said plate being 
spaced from the forward end of the table 
12 and having a horizontal slot 12 the 
lower side of which is on a level with said 
table thus forming an extension thereof. 
From the feed rolls 16, 17, the web passes 
to the roll-forming members, 

22, 23, 24, 25, 26 indicate said roll-forming 
members which extend transversely of the 
machine with their longitudinal central axes 
parallel to each other. Each of said mem 
bers, as shown herein, consists of a rotative 
shaft provided with a plurality of longitudi 
nally spaced, annular ribs or flanges made 
rigid therewith, the ribs or flanges being 
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each provided on their peripheries with cir 
cumferentially spaced, transverse notches 
adapted to cause the peripheries of the disks 
to frictionally engage or grip the surface of 
the paper strip. 

22, 23, 24, 25, 26, indicate the annular ribs or flanges of the respective roll-forming 

0 

15 

members, and 22°, 23, 24, 25, 26, their 
respective shafts. The ribs of the roll 
forming members are spaced longitudinally 
on their respective shafts with reference to 
the ribs of the adjacent roll-forming mem 
bers so that said ribs intermesh, the ribs of 
one member extending into the space be 
tween the ribs of the two adjacent members. 
In order, however, for the web to pass into 
the roll-forming space, two adjacent roll 
forming members on the side of the entrance 
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of said web have the peripheries of their 
annular ribs tangential to the common plane 
in which the web passes as it enters the 
roll-forming space. As shown herein, the 
ribs of the roll-forming member 25 are made 
of Smaller diameter than those of the other 
roll-forming members and intermesh with 
the ribs of the roll-forming member 24 but 
not with those of the roll-forming member 
26. The gearing is so proportioned, how 
ever, that the peripheral speed of the roll 
forming member 25 is the same as that of 
the others. The several shafts of the roll 
forming members 24, 25, 26 are rotatively 
mounted in bearings preferably made inte 
gral with the plates 18, 18, while the shafts 
of the roll-forming members 23, 23, are 
mounted in bearings made integral with 
plates 28, 28 secured at the upper ends of 
upright swinging arms 29, 29, which are 
hinged on a transverse rod or shaft 29 Sup 
ported by lugs 29, 29 on the side frame 
members near their lower front ends. 
At the adjacent ends of the shafts 24 and 

26, on the same side of the machine as the 
pulley 19 (see Figs. 1 and 2) are respec 
tively secured gears 24, 26, which eachin 
termesh with an idle gear 26 journaled 
on the adjacent plate 18. At the end of the 
shaft 16 of the feed roll 16 adjacent to the 
driven pulley 19 is keyed a gear 16 from 
which movement is imparted to the gear 
26 by an idle gear 16 journaled on the 
plate 18 and meshing with each of the gears 
16° and 26°. Thus the roll-forming mem 
bers 26 and 24 are continuously rotated from 
the feed roll shaft and in the same direction 
as the feed roll. w 

Rotative movement is communicated to 
the shaft 25 of the roll-forming member 25 
by the following mechanism: At the end of 
the feed roll shaft 16 opposite to the end 
on which the pulley 19 is located (see Figs. 
2 and 6) is keyed a gear 16 which imparts 
movement to a gear 25 keyed to the adja 
cent end of the shaft 25 of the roll-forming 
member 25 through an idle gear 25 jour 
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naled on the adjacent plate 18 and inter 
meshing with each of the gears 25° and 16. 
Movement is imparted to the roll-forming 

members carried by the swinging arms 29 
as follows: On the shaft 16 adjacent to the 
gear 16 (see Figs. 2 and 6) is a pulley 16°. 
On the rod or shaft 29 on which the arms 
29 are hinged and located in a vertical plane 
below the pulley 16, are rotatively mounted 
two adjacent pulleys 30, 31. On the shaft 
22 of the roll-forming member 22 and in 
the vertical plane of the pulley 16 is keyed 
a pulley 22. 32 indicates an endless band 
(see Fig. 6) looped respectively about the 
pulleys 16 and 22 and having its inter 
mediate parts extending side by side in the 
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same direction about the adjacent pulleys 
30, 31, said band or belt being adapted to 
communicate movement from the pulley 
16° to the pulley 22 so as to rotate the shaft 
22 of the roll-forming member 22 in the 
same direction as that of the feed roll 16. 
At that end of the shaft 22 opposite the end 
on which the pulley 22 is mounted there is 
keyed a gear 22° (see Fig. 1) which com 
municates movement to a gear 23° keyed to 
the shaft 23 of the roll-forming member 23 
by means of an intermediate idle gear 22* 
journaled on the adjacent plate 18 and 
which meshes with each of the gears 22° 
and 23°. From this description, it is ap 
parent that rotative movement in the same 
direction will be imparted to each of the 
roll-forming members, as indicated by the 
arrows shown in Fig. 3, and the several 
gears and pulleys are so proportioned that 
the peripheral speed of the said roll-form 
ing members and of said feed roll 16 will 
be the same. It is also apparent that by 
reason of the mounting of the roll-forming 
members 22 and 23 on the hinged arms 29 
said roll-forming members may be with 
drawn laterally in a forward direction away 
from the other roll-forming members 24, 
25 and 26 while continuing to rotate in the 
same direction and at the same speed. 
As the end of the paper web enters the 

space between the roll-forming members 22 
to 26 inclusive, the peripheries of the annu 
lar ribs or flanges of said members engage 
the surface of said web, and as the web is 
continuously fed toward them, cause the end 
of said web to curl over on itself, as shown 
in Fig. 3. This curling or rolling of the 
paper web upon itself is facilitated by the 
transverse grooves or notches in the periph 
eries of said annular ribs, said grooves or 
notches aiding to grip the surface of the 
paper and to drag or pull it forward. As 
the paper continues to be fed to the roll 
forming members, the curl is made tighter 
and tighter forming a compact roll. 
In order to make a closely wound roll and 

at the same time to provide the necessary 
yielding of the movable rolls 22, 23 when 
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the paper roll has attained the proper de 
gree of compression, the following mecha 
nism is provided to hold the movable rolls 22, 
23 in yielding engagement with the paper 

5 roll. 35 indicates a link which has one end 
pivotally connected to a rod 36 extending 
between and rigidly secured to the arms 29, 
29 and the other end pivotally connected 
to a depending rock-arm 37, which is keyed 
to a transverse shaft 38 rotatively mounted 
in the frame 11. A coiled spring 89 con 
nects the arm 37 with a transverse rod 40 
secured to the rear side members of the 
frame 11 Said spring is a comparatively 
weak spring and is capable of yielding to 
permit the arms 29, 29 to swing forwardly 
and withdraw the roll-forming members 22, 
23 away from the other roll-forming mem. 
bers 24, 25, 26, as the size of the paper roll 
increases. A depending arm 40, pivotally 
mounted on the rock-shaft 38, carries a lat 
erally extending lug or plate 40 provided 
with an adjustable member in the form of a 
set-screw 40 which is adapted to be en 
gaged by the end of a second rock-arm 41 
rigidly secured to the rock-shaft 38 when 
said rock-arm 41 has been swung forwardly 
through a certain angle. (See Figs, 1 and 
5). The arm 40 extends downwardly and at 

30 its lower end engages a fixed stop, in this 
case one of the bearings 21 of the shaft 21 
which limits its rearward swing. Said arm 
40 is held in its position on the shaft 38 ad 
jacent the arm 41, by a collar 48 fixed to 
said shaft. 42 indicates a coiled tensile 
spring attached at one end to the arm 40 
and at the other end to the rod 40 to which 
the spring 39 is attached. The tension of 
the spring 42 is greater than that of the 
spring 39. The rearward movement of the 
arms 29 is limited by set screws 29 carried 
by lugs 29y on the arms 29, the ends of said 
set screws engaging the front faces of the 
front upright frame members. The rear 
limit of movement of said arms 29 may thus 
be adjusted by means of the said set screws. 
When the paper roll first begins to formit 

is curled around upon itself so as to fill the 
roll-forming space and as the spring 39, act 
ing through the rock-arm 37 and the link 35, 
holds the arms29 in their rearwardmost po 
sition, thus maintaining the paper roll space 
at its smallest diameter, the paper is rolled 
more closely upon itself to take care of the 
length of the web fed continuously to the 
roll-forming members. After the paper roll 
has assumed a certain compactness or rigid 
ity, the arms 29 yield, against the action 
of the spring 39, thus gradually enlarg 
ing the roll-forming space. This spring is 
comparatively light in its action, so as not 
to exert too great a force on the paper roll, 
which in the early part of the roll-forming 
period would tend to crush the roll. As the 
roll gets larger in diameter and capable of 
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resisting a greater compressive force, the 
forward swing of the arms 29, through the 
link 35, finally rocks the shaft 38 forward 
until the arm 41 strikes the adjustable set 
screw 40 carried by the spring controlled 
arm 40, when the further forward swing of 
the arms 29 is resisted by the stronger 
spring 42. Thus during the final stages of 
the roll-forming period, the roll is sub 
jected to greater compression due to the ac 
tion of this stronger spring, thus forming 
a tightly wound roll. 
When the predetermined length of paper 

is wound upon the roll, it is released by the 
following mechanism: 45 indicates a timing 
shaft, operated by the primary feed rolls 
(not shown) as in the machine of the pat 
ent above referred to, said timing shaft be 
ing adapted to make one revolution while 
said primary feed rolls are feeding the pre 
determined length of the web constituting 
the length contained in one roll. The shaft 
45 carries a cam 46 which is constructed 
and arranged to strike an arm 47 keyed to 
the end of the rock-shaft 38 once each revo 
lution, and actuate said arm to rotate the 
rock-shaft 38, swing the rock-arm 37 for 
wardly, and through the link 35 swing the 
arms 29 forwardly so as to withdraw the 
roll-forming member 22 and 23 away from 
the paper roll, which, relieved of the sup port of said roll-forming members, drops 
from the roll-forming space. Below the 
roll-forming members and in position to re 
ceive the roll of paper when it falls, is lo 
cated an endless traveling platform in the 
form of laterally spaced, longitudinally ex 
tending belts 50 mounted on drums or spin 
dles 51, 52 journaled in plates 53, 53 (see 
Figs, 2 and 3) secured to the machine frame. 
The rear drum 52 is driven by a belt 54 from 
the drive-shaft 21 so that the upper mem 
ber of the belt which receives the paper 
rolls travels in a forward direction. 55 in 
dicates a transverse table attached to the 
plates 53, 53 and located below the upper 
members of the belts and provided at its 
rear end with upwardly and rearwardly ex 
tending guide-plates 56 located between the 
belts and at its forward end with laterally 
spaced upright plates 57, also located be 
tween the belts and acting as stops against 
which the roll comes to rest in its forward 
travel on the belt and against which the for 
wardly traveling belt causes the roll to ro 
tate in the same direction as it was rotated 
during its formation, thus preventing the 
roll from unwinding. The paper web is 
severed by a vertically reciprocable trans 
verse knife or blade 60 mounted in suitable 
guideways 61, 61, formed at the rear of the 
vertical plate 12. 60, 60 indicate end bars 
made rigid with the knife and extending be 
low the table 12 at each side of the path of 
the web and connected at their lower ends 
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by a transverse bar 60. The table 12 ter 
minates short of the vertical plate 12 to 
permit the descent of the blade. 62, 62 in 
dicate bell crank levers pivotally connected 
to bars 62, 62 secured to the vertical plate 
12. The upright arms 62, 62b of said le 
vers are connected together by a link 629 
(see Fig. 4). The other arms. 62, 62 of 
said levers are pivotally connected to links 
60, 60 which have pivotal connection with 
the cross bar 60 of the knife. A tensile 
spring 63 connected at one end to the link 
62° and at the other end to one of the side 
frame members 11 acts to normally hold 
the knife in raised position. A transverse 
bar 65 arranged parallel to the link.62° is 
secured at the rear of the plane of the knife 
60 below the table 12, said bar being rigidly 
secured to the side frame member 11. On 
said bar is mounted a sliding block 66 hav 
ing an upright lug 66 through which ex 
tends one end of a rod 67, the other end of 
which is rigidly supported by one of the 
side frame members 11. A coiled com 
pression spring 67 on said rod bears be 
tween said upright lug 66 of the block 66 
and a collar 67 fixed to the rod 67. 68 in 
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dicates a pawl pivoted to the link 62 and 
extending into the pth of a cam lug 69 on 
the sliding block 66. A cam 70 is rigidly 
secured to the bar 65 said cam projecting 
into the path of the end of the pawl 68 as it 
moves with the link 62 in the manner pres 
ently to be described, and is adapted to lift 
said pawl from its engagement with the cam 
lug 69. 71 indicates a rod pivotally con 
nected to the sliding block 66 at one end 
and having its other end supported by an 
apertured bracket 71 in position to engage 
a cam 72 which is mounted on the timing 
shaft 45. 
The operation of the knife operating de 

vices is as follows: As shown in Fig. 4, the 
knife is in raised position and the cam 72 is 
in the position just previous to its position 
when the knife is operated. With the parts 
in this relation the coiled spring 67 is in 
compression, and when in the continuous 
movement of the cam 72 in the direction of 
the arrow, the end of the rod 71 slides off 
the abutment 72 in the cam surface, the 
spring 67 causes the block 66 to slide on 
the bar 65 toward the left (as illustrated in 
Fig. 4), and by reason of the engagement 
of the cam lug 69 with the pawl 68 causes 
the link 62° to move toward the left, thus 
rocking the bell-crank levers 62, 62, and 
pulling the knife 60 downward so, as to 
sever the paper web. When in the move 
ment of the sliding block 66 and of the pawl 
68 with it, said pawl reaches the cam 70, it 
is lifted by said cam so as to rise above the 
cam lug 69 on the sliding block 66, thus 
breaking the connection between said slid 
ing block and the link 62°, which will under 

5 

the action of the tensile spring 63 be with 
drawn to the right, thus raising the knife. 
The knife then remains in raised position 
during the rotation of the cam until said 
cam in approaching the position indicated 
in Fig. 4 causes the rod 71 to move toward 
the right and with it the pawl 68, which, by the action of gravity, again falls into posi 
tion to engage the cam lug 69 when the parts 
are ready for another descent of the knife. 
The severed end of the web is fed to the 

auxiliary feed rolls by the following mecha 
nism: 80 indicates a reciprocable plate (see 
Figs. 2 and 3) having its lateral edges 
mounted in horizontal 
at each side of the table 12. Said plate is 
adapted to have limited forward and rear 
ward movement, its rearward movement be 
ing limited by stop pins 82 rigidly secured 
to the side frame members in the 
the rear edge of said plate and located at 

guideways 81 located 

path of 
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each side of the path of the paper web. Dis 
posed at each side of the plate and rising up 
from the surface thereof are apertured lugs 
or arms 83, 88, arranged in pairs at each side 
of said plate and supporting longitudinally 
extending rods 84, 84 at the forward ends 
of which is carried a transversely extending, 
auxiliary guide tube 85, comprising upper 
and lower, vertically separated members 85, 
85, and which normally stands in advance 
of the guide plate 80. The paper web ex 
tends over the surface of the plate 80 and 
through the guide tube 85. Said guide tube 
85, as will presently appear, is movable with 
the guide plate 80, but its forward move 
ment is limited by laterally extending bars 
85, 85 made rigid with it and which are 
adapted to strike the end bars 60, 60 of the 
knife 60 and thus stop its forward move 
ment when said guide tube has advanced 
into a position to deliver the severed end of 
the paper web to the secondary feed rolls 16, 
17. 86, 86 indicate coiled springs on the 
rods 84, said springs bearing between the 
rearmost arms 83, 83 and lugs or nuts 87,87 
fixed to said rods. Nuts 88, 88, are secured 
to the rear ends of the rods 84, 84, said nuts 
abutting against the rear arms 83, 83 and 
preventing a forward movement of the 
guide tube 85 independently of the guide 
plate 80. 90 indicates a transverse shaft 
rotatively mounted in bearings 91, 91 rig 
idly secured to the guide plate 80. Said 
shaft is provided at its ends with rock arms 
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92, 92, each of which is connected by a link . 
93 to a rock arm 94 secured to the end of a 
transverse shaft 95. Said shaft 95 carries 
an arm 96 projecting into the path of a cam 
97 mounted on the timing shaft 45. Said 
cam is shown in detail in Fig. 8. 98, 98 in 
dicate laterally separated fingers or grip 
pers rotatively mounted on the shaft 90 and 
having laterally projecting arms 99 connect 
ed by coiled springs 100 to set screws, 101 
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rigidly secured to the shaft 90. The action 
of the springs tends to produce a rotative 
movement of the fingers or grippers to cause 
said fingers or grippers to engage the paper 
web on the top surface of the guide plate 80. 
102, 102, indicate collars fixed on the shaft 
90 each adjacent to one of the fingers or 
grippers 98 and provided with a lug 103 
which is engaged by a lug 104 fixed on the 
finger 98 when the finger is free to move 
under the action of its spring 100. The lug 
103 thus resists the forward downward pull 
of the spring 100 to engage the paper in the 
normal position of the shaft 90, and thus 
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holds said fingers away from the paper. 
When in the rotation of the timing shaft 

the part 97 of the cam 97 strikes the asso 
ciated arm 96, which is timed to occur just 
at or a trifle in advance of the descent of the 
knife to sever the paper, it rocks the shaft 
95 thus swinging the arm 94 forward and 
through the links 93, the arms 92 are swung 
forward so as to rotate the shaft 90 through 
a small angle. This rotates the stops 103 a 
small distance in advance of the normal po 
sition of the lugs 104 on the gripper fingers 
98 thus permitting said grippers to engage 
the paper and hold it forcibly against the 
guide plate 80 under the action of the 
springs 100. After the severed end of the 
paper strip which has been formed into a 
roll, has passed beyond the knife and has 
been rolled up, and just as the fully wound 
roll is released from its position in the roll 
occupying space, the part 97 of the cam 9 
is timed to strike the associated arm 96, and 
to rotate said arm 96 Sgt. a larger angle, 
thus pushing the links 93 forward. At this 
time arms 105,105, rigidly connected to the 
rock shaft 90, engage rigidly with the plate 
80, and the forward movement of said links 
93, advances the plate 80 and the guide tube 
85, thus feeding the severed end of the strip 
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forward. After the guide tube is stopped 
in its advance by the engagement of its lat 
erally extending arms 85 with the end bars 
of the knife frame, the guide plate 80 is 
advanced still farther (this being made pos 
sible by the yielding connection between 
said plate and said guide tube) so as to 
deliver the forward end of the web beyond 
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the forward end of the guide tube so that 
it will be caught between the secondary feed 
rolls. When the part 97 of the campasses 
the arm 96, the links 93 are withdrawn by 
the action of the springs 106. This rear 
ward movement of the links first rocks the 
rock shaft 90 sufficiently to release the fin 
gers or grippers 98 from their engagement 
with the paper web and then the guide plate 
and guide tube are withdrawn by reason of 
the engagement of lugs 105 carried by the 
arms 105 (Fig. 2), with lugs 105 made 
rigid with the E.g. 91 of the shaft 90, 
which locks the said links to the plate 80. 
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The construction and operation are sub 
stantially like that shown in the patenthere 
inbefore referred to. As in the machine of 
said patent, a trigger comprising a trans 
verse roller 110 and rock arms 111,111 is ar- 70 ranged to engage the 
lifted as the surplus of said web, by reason 
of the taking up of the paper in forming 
the roll, is diminished in the paper recepta 

aper web and to be 

cle or boat. One of the arms 111 is connect- 75 
ed by link 112 with swinging arm 113 hav 
ing pivotal connection with a bar 114 rigidly 
secured to the adjacent side frame member 
11. The arm 113 carries a small pulley 115 
engaging the belt 19 which drives the aux 
iliary feed roll 16, said belt being provided 
with slack which is normally taken up by 
the action of said pulley 115. As the sur 
plus of the Web is used up said web is drawn 
up against the roller 110, thus lifting said 
roller and Swinging the arms 111 upwardly 
and this movement being communicated by 
the link 112 to the arm 113 withdraws the 
pulley 115 slightly from the belt 19 thus 
permitting a slight slackening of said belt 
So as to cause the same to slip on its connec 
tion with the feed roll pulley 19 thus caus 
ing the feed of said roll to slow up and at 
the same time to retard the movement of 
the roll-forming members to a like amount. 
This prevents any possibility of the paper 
web being torn by reason of the fact that 
the auxiliary feed rolls and the paper form 
ing rolls take up the paper web faster than 
it is fed to the boat. 
One of the particular advantages of the 

improved machine described herein arises 
from the fact that the roll-forming members 
all take the same rate of peripheral speed 
and the paper web in forming the roll is ad 
vanced at a uniform rate of speed, not only 
when the roll is small, but also when it is 
large as toward the end of the formation 
the present machine being in this respect 
quite different from the former machine in 
which the paper was wound on a mandrel 
and wherein the rate at which the paper 
was taken up in forming the roll rapidly in 
creased toward the end of the roll formation 
owing to the rapidly increasing length of 
the circumference of the roll as the same in 
creased in diameter. The result of such rap 
idly increasing travel of the paper from the 
boat to the roll forming device was to fre 
quently tear the web. This objection is en 
tirely eliminated in the present machine. 
Another important feature of the present 

machine is the advancing platform and the 
forward stops associated therewith which 
receive the roll after it has been formed and 
prevent it from unrolling. 
While in describing one embodiment of 

my invention I have referred to certain de 
tails of mechanical construction and ar 
rangement, it is to be understood that my 
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invention is not inited thereby except in So 
far as pointed out in the appended clairs. 

claim as any invention:- 
1. A machine of the class described con prising continuously rotating feed rols 

adapted for feeding a web of paper contin 
uously to the machine, means for severing 
lengths of paper from said web, and means 
for winding said lengths of paper to form 
separate rolls comprising a plurality of roll 
forming members constructed to inclose a 
roll-forming space and adapted to act upon 
the paper to curl the same upon itself, said roll-forming members rotating normally at 
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a higher speed than the speed of said feed 
rolls to take up the slack which accumulates 
between the periods of finishing one roll and 
beginning a new one. 

2. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper contin 
uously to the machine, means for severing 
lengths of paper from said web, and means 
for winding said lengths of paper to form 
separate rolls comprising a plurality of ro 
tative roll-forming members constructed to 
inclose a roll-forming space and adapted to 
act upon the paper to curl the same upon it 
self, a part of the number of said roll-form 
ing members having their axes of rotation 
fixed, movable means for supporting the 
other part of the number of said roll-form 
ing members, and means for withdrawing 
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said movable supporting means to separate 
the said roll-forming members to release the 
paper roll. 

3. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper contin 
uously to the machine, means for severing 
lengths of paper from said web, and means 
for winding said lengths of paper to form 
separate rolls comprising a plurality of ro 
tative roll-forming members constructed to 
inclose a roll-forming space and adapted to 
act upon the paper to curl the same upon it 
self, a part of the number of said roll-form 
ing members being separable from the other 
part, and means for separating the two parts 
of the number of Said roll-forming members 
to release the paper roll. 

4. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper contin 
uously to the machine, means for severing 
lengths of paper from said web, and means 
for winding said lengths of paper to form 
separate rolls comprising a plurality of ro 
tative roll-forming members constructed to 
inclose a roll-forming space and adapted to 
act upon each strip of paper to curl the same 
upon itself, said roll-forming members com 
prising separable sets, and yielding means 
acting to oppose the separation of said roll 
forming members. 

for windin 

5, Arachine of the class cascribed co 
prising continuously rotating feed Rolls 
adapted for feeding a web of paper cog 
tinuously to the anachine, means for sever 
ing tengths of paper from said web, and 
means for winding said lengths of paper 
to form separate rolls comprising a plurality 
of rotative roll-forming members constructed 
to inclose a roll-forming space and adapted 
to act upon each strip of paper to curl the 
same upon itself, said roll-forming members comprising separable sets, yielding means 
acting to oppose the separation of said roll 
forming members, and automatic means for separating said sets of roll-forming members 
to release the paper roll when finished. 

6. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper contin 
uously to the machine, means for severing 
lengths of paper from said web, and means 

said lengths of paper to form 
separate rolls comprising a plurality of ro 
tative roll-forming members constructed to 
inclose a roll-forming space and adapted to 
act upon the paper to curl the same upon 
itself, said roll-forming members compris 
ing two sets, a fixed support for one set and 
a movable support for the other set of said 
roll-forming members, yielding means act 
ing to oppose the movement of said movable 
support to separate the roll-forming mem 
bers, a second yielding neans of greater ten 
sion adapted to increase the resistance to the 
movement of said movable member at a pre 
determined point in the movement of said 
movable support, and means for overcoming. 
the action of the second-named yielding 
means and for releasing the paper roll when 
finished. 

7. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper contin 
uously to the machine, means for severing 
lengths of paper from said web, and means 
for winding said lengths of paper to form 
Separate rolls comprising a plurality of ro 
tative roll-forming members constructed to 
inclose a roll-forming space and adapted to 
act upon the paper to curl the same upon 
itself, said roll-forming members comprising 
two sets, the one set being movable with 
reference to the other, yielding means adapt 
ed to oppose a relative movement apart of 
said sets, means for increasing the opposing 
force of said yielding means to the separa 
tion of said two sets of roll-forming mem 
bers at a certain point in their relative move 
ment apart, and means for separating said 
sets a distance sufficient to release the paper 
roll when finished. 

8. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper continu 
ously to the machine, means for severing 
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lengths of paper from said web, and means 
for winding said lengths of paper to form 
separate rolls comprising a plurality of roll 
forming members constructed to inclose a 
roll-forming space and adapted to act upon 
the paper to curl the same upon itself, each roll-forming member consisting of a shaft 
having a plurality of longitudinally spaced 
annular ribs, the ribs of one roll-forming 
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member projecting into the spaces between 
the ribs of the adjacent member, said roll 
forming members consisting of sets nor 
mally having a fixed relation to one another 
but capable of relative movement apart, 
yielding means adapted to oppose the re 
ative movement apart of said sets of roll 
forming members, and means for relatively 
moving said sets of roll-forming members 
to release the paper roll when finished. 

9. A machine of the class described comi 
prising continuously rotating feed rolls 
adapted for feeding a web of paper continu 
ously to the machine, means for severing 
lengths of paper from said web, and means 
for winding, said lengths of paper to form 
separate rolls comprising a plurality of roll 
forming members constructed to inclose a 
roll-forming space and adapted to act upon 
the paper to curl the same upon itself, each 
roll-forming member consisting of a shaft 
having a plurality of longitudinally spaced 
annular ribs, the ribs of each roll-forming 
member being provided with notches in their 
peripheries and projecting into the spaces 
between the ribs of the adjacent roll-form 
ing members, said roll-forming members 
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consisting of sets normally having a fixed 
relation to one another but capable of rel 
ative movement apart, yielding means 
adapted to oppose the relative movement 
apart of said sets of roll-forming members, 
and means for relatively moving said sets of 
roll-forming members to release the paper 
roll when finished. 

10. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper continu 
ously to the machine, means for severing 
lengths of paper from said web, and means 
for winding said lengths of paper to form 
separate rolls comprising a plurality of roll 
forming members constructed to inclose a 
roll-forming space and adapted to act upon 
the paper to curl the same upon itself, cach 
roll-forming member consisting of a shaft 
having a plurality of longitudinally spaced 
annular ribs, the ribs of each roll-forming 
member being provided with notches in their 
peripheries and projecting into the spaces 
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between the ribs of the adjacent member, 
said roll-forming members comprising sets 
normally having a fixed relation to one an 
other, but capable of relative movement 
apart, yielding means adapted to oppose the 
relative movement apart of said sets of roll 

999,852 
forming members, means for increasing the 
force of said yielding means at a certain 
point in the relative movement apart of said 
roll-forming members, and means for mov 
ing said sets of roll-forming members apart 
to release the paper roll when finished. 

70 

11. A machine of the class described com 
prising continuously rotating feed rolls 
adapted for feeding a web of paper continu 
ously to the machine, means for severing 
lengths of paper from said web, and means for winding saidlengths of papertoform sep 
arate rolls and for releasing said rolls when 
completed, a traveling platform adapted 
to receive said rolls when released, said plat 
form, traveling in the direction of the feed 
of Said Web of paper, and an upright stop in 
the path of said platform and against which 
said roll is caused to rotate by a continuous 
advance of said platform. . 

12. A machine of the class described com 
prising continuously rotating feed rolls. 
adapted for feeding a web of paper continu 
ously to the machine, means for severing 
lengths of paper from said web, and means 
for winding said lengths of paper to form 
separate rolls and for releasing the same 
when completed, and a traveling platform 
located vertically below said roll-forning 
members and adapted to receive the rolls 
when completed, said platform comprising 
laterally spaced belts traveling in the same 
direction as the feed of said paper web, and 
upright bars located between the said belts 
near the end of their forward travel and 
against which said paper rolls are caused to 
rotate by the continuous movement of said 
belts. 

13. A machine of the class described com 
prising continuously rotating primary feed 
rolls adapted for feeding a web of paper 
continuously to the machine, means. for sev 
ering lengths of paper from said web, sec 
ondary feed rolls adapted to receive the 
severed end of said web, means for deliver 
ing the severed end of said web to said sec 
ondary feed rolls, and means adapted to 
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receive the severed end of said web from 
said secondary rolls for winding said lengths 
of paper to form separate rolls comprising 
a plurality of rotative roll-forming members 
constructed to inclose a roll-forming space 
and adapted to act upon each strip of paper 
to curl the same upon itself, said roll-form 
ing members comprising separable sets, and 
yielding means acting to oppose the sepa 
ration of said roll-forming members. 

14. A machine of the class described com 
prising continuously rotating primary feed 
rolls adapted for feeding a web of paper 
continuously to the machine, means for sev 
ering lengths of paper from said web, Sec 
ondary feed rolls adapted to receive the sev 
ered end of said web, means for delivering 
the severed end of said web to said second 
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ary feed rolls, and means adapted to receive 
the severed end of said web from said sec 
ondary rolls for winding said lengths of 
paper to form separate rolls comprising a 
plurality of rotative roll-forming members 
constructed to inclose a roll-forming space 
and adapted to act upon each strip of paper 
to curl the same upon itself, said roll-form 
ing members comprising separable sets, 
yielding means acting to oppose the separa 
tion of said roll-forming members, and auto 
matic means for separating said sets of roll 
forming members to release the paper roll 
when finished. 

15. A machine of the class described com 
prising continuously rotating primary feed 
rolls adapted for feeding a web of paper con 
tinuously to the machine, means for sever 
ing lengths of paper from said web, sec 
ondary feed rolls adapted to receive the sev 
ered end of said web, means for delivering 
the severed end of said web to said secondary 
feed rolls, tension rolls located between said 
primary and secondary feed rolls, and means 
adapted to receive the severed end of said 
web from said secondary rolls for winding 
said lengths of paper to form separate rolls 
comprising a plurality of rotative roll 
forming members constructed to inclose a 
roll-forming space and adapted to act upon 
each strip of paper to curl the same upon 
itself, said roll-forming members compris 
ing separable sets, and yielding means act 
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ing to oppose the separation of said roll 
forming members. 

16. A machine of the class described com 
prising continuously rotating primary feed 
rolls adapted for feeding a web of paper 
continuously to the machine, means for sev 
ering lengths of paper from said web, means 
for delivering the severed end of said web 
to said secondary feed rolls, tension rolls 
located between said primary and second 
ary feed rolls, and means adapted to receive 
the severed end of said web from said second 
ary rolls for winding said lengths of paper 
to form separate rolls comprising a plural 
ity of rotative roll-forming members con 
structed to inclose a roll-forming space and 
adapted to act upon each strip of paper to 
curl the same upon itself, said roll-forming 
members comprising separable sets, yield 
ing means acting to oppose the separation 
of said roll-forming members, and auto 
matic means for separating said sets of roll 
forming members to release the paper roll 
when finished. 

In testimony, that I claim the foregoing 
as my invention I affix my signature in the 
presence of two witnesses, this 24th day of 
February A. D. 1911. 

STEWART WARING. 
Witnesses: 

GEORGE R. WILKINs, 
T. H. ALFREDs. 
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