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TADER CALENDER ROLLERS 

Lawrence Augustus Moore, Elkhart, Ind., assiguor, by 
mesne assignments, to Robert Gair Company, Inc., 
New York, N. Y., a corporation of Delaware 

Application November 2, 1950, Serial No. 193,609 

4 Claims. (Cl. 92-74) 

This invention relates to machines used in the manu 
facture of ?exible material such as textiles or papers and 
more particularly to mechanisms for feeding such ma 
terials around and between rolls or cylinders. The in 
vention is herein described as applied to the manufacture 
of paperboard. 

In continuous sheet manufacture of paperboard or pa 
per, breaks frequently occur in the sheet. When such in 
terruptions take place, it is necessary that the sheet be 
fed or threaded around and between the successive rolls 
to reestablish the continuity of the operation. The usual 
practice is to feed or “thread” the strip by hand around 
the successive rolls while the machine is running. This 
operation is dangerous to the worker especially when the 
break occurs at the stack of rolls called the calendering 
unit since the strip must then be fed by hand through 
each successive pair of rolls. It can be seen that due 
to the high speed of rotation and extreme pressure be 
tween the rolls, this operation may result in great injury 
to the worker and in costly delay to the manufacturer of 
the paperboard. 

it is therefore an object of this invention to provide an 
automatic threading device which will eliminate any 
danger to the worker. 

It is a further object of this invention to provide a 
threading device which will operate quickly and e?iciently 
thereby resulting in a savings in ?nished material and man 
power. 
Another object of this invention is to provide a thread 

ing device which will operate only at the control of the 
operator and will only be in contact with the paper during 
the threading operation thereby lessening any tendency 
for marking or scratching the surface of the paper through 
prolonged contact with the paper. 

Other objects of the invention will appear hereinafter. 
Basically, the threader unit comprises a frame on which 

are mounted freely rotating rollers. Endless belts are 
provided over the rollers. One reach of the belts, ad 
jacent to a calendering roll, is in a straight line, and means 
is provided for actuating the frame to bring this reach into 
contact with the calendering roll and thereby guide the, 
paper around the roll, the endless belts being driven by 
contact with the roll and/ or the sheet being guided there 
by. 

Referring to the drawings: 
Fig. 1 is a schematic elevational view of a portion of 

the continuous paper manufacturing line including the 
threader devices; 

Fig. 2 is a plan view of the portion of the line shown 
in Fig. 1; 

Fig. 3 is a fragmentary plan view of the tension unit 
with the tension unit threader in operating position; 

Fig. 4 is a fragmentary elevational view of the unit 
shown in Fig. 3; 

Fig. 5 is a fragmentary sectional view at the line 5-5 
on Fig. 4; 

Fig. 6 is a plan view of the left-hand portion of the 
continuous line shown in Fig. 1 on an enlarged scale; 
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Fig. 7 is a fragmentary part sectional elevational view 

showing one of the rollers with the belts trained thereover; 
Fig. 8 is a sectional view at the line 8-—8 on Fig. 4 

with parts in idle position; 
Fig. 9 is a plan view of a threader on one of the cal 

ender rolls; 
Fig. 10 is an elevational view of the threader shown in 

Fig. 9; 
Fig. 11 is a part sectional plan view substantially at the 

line 11—11 on Fig. 13; 
Fig. 12 is a fragmentary plan view of a roller and doctor 

blade; 
Fig. 13 is a sectional elevational view substantially at 

the line 13——13 on Fig. 11; and 
Fig. 14 is a perspective view of a belt used in the 

threader units. 
As hereinafter set forth, the threader units which com_ 

prise my invention are shown as applied to that portion 
of the paper manufacturing process, commonly called 
calendering, where the paper surface is ?nished. 

Referring to Figs. 1 and 2 in which a portion of the con 
tinuous paper making operation is shown, the continuous 
sheet 20 of paperboard or paper is shown passing between 
rolls 21, 22. A surge portion 23 is provided in the line to 
compensate for changes in tension which would otherwise 
tear or break the continuity of the sheet. The sheet then 
passes over a roll 24 to a tension unit 25 and then to a 
calendering unit 26. 
The tension unit operates to maintain the proper tension 

on the sheet as it enters the calendering unit. This unit 
25 comprises a roll 35, a large tension roll 36 below 
and to one side of roll 35, a second roll 37 parallel to and 
spaced horizontally from said roll 35, and a continuous 
belt 33 in contact with the tension roll 36. The paper 
passes over the roll 35, between the roll 35 and tension 
roll 36, around and between the roll 36 and the belt 38 
and then between the rolls 36, 37 and over the roll 37 
to the calendering unit 26. 
The calendering unit 26 comprises a series or stack of 

rolls in vertical alignment. The sheet of paper is fed 
around and between these rolls alternately on either side 
of the stack and then out to the ?nal cutting or other op 
eration. 

It can readily be seen that if a break occurred in the 
continuous sheet, the sheet would have to be threaded 
around and between the rolls by hand. This would be 
a very dangerous operation in addition to being time 
consuming and costly. To eliminate the disadvantages 
of this hand operation, threader units 27, 28, 29, 30, 31, 
60, and 32 are provided on the tension unit and the cal 
endering unit. Each of these units is actuated to contact 
the rolls and guide the paper around the rolls only during 
the threading operation. 
As shown in Figs. 2, 3, and 4, the tension unit threader 

27 is positioned between the rolls 35, 37 and above the 
roll 36, and comprises a piston motor assembly 39, an 
inlet or left-hand unit 40, an outlet or right-hand unit 41, 
and a stationary mounting bracket 42. Each of the units 
40 and 41 includes a lower stationary frame 40“, 41a and 
an upper rockable frame 40'‘, 411), respectively. 

Referring to Figs. 4 and 8, the lower frame 401* of the 
left-hand unit includes an end plate 43 rigidly fastened 
to the mounting bracket 42, and an end plate 44 spaced 
from the end plate 43 by a spacer plate 45 and a spacer 
bar 46. Cross shafts 47, 56 are provided at each end of 
the lower portion. As shown in Fig. 7, hollow rollers 48 
are mounted for free rotation around the shafts 47, 56 
by means of bearings (not shown). The upper frame 
40'“ of the left-hand unit is constructed in a similar man 
ner with end plates 50, 51, spacer plate 52, spacer bar 53, 
cross shaft 54 and roller 55. The shaft 56 is common to 
both frames of the unit, so that the upper frame 40b can 
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be pivoted or rocked relative to the lower frame 40a about 
this shaft. 

Endless ?exible belts 57 of material such as rubber are 
trained over the rollers 48. As shown in Fig. 7, the por 
tions 49 of the rollers at which the belts contact are 
beveled to aid in the proper spacing of the belts. An 
arm 58 is fastened to the end plate 59 of the movable 
frame 40*’ of the left-hand unit and is provided with a 
slot 59 through which the left-hand unit is actuated by 
the piston motor assembly as hereinafter described. 
The right-hand unit of the tension unit threader is con 

structed in a similar manner to the left-hand unit and 
includes a lower ?xed frame 413 and an upper rockable 
frame 411’. As shown in Fig. 3, the spacer plate 62 of 
the upper frame 41b is positioned to ride above the path 
of the belts. A ?nger 63 is formed at the pivoted end 
of the upper portion and is actuated by the piston motor 
assembly as presently described. 
The piston motor assembly (Figs. 4 and 5) includes a 

cylinder 64 mounted on a bracket formed by two pro 
jecting rods 65 and cross bar 66. The bottom end of the 
piston motor body carries a yoke 57 which is fastened to 
the cross bar 66 by a pin 68. The piston motor body 
therefore has a limited pivoting movement about the pin 
68. The piston motor assembly also includes a piston 
rod 69, the outer end of which is formed with a clevis 70. 
The piston rod is connected to the ?nger 63 on the right 
hand unit by means of a pin 71 passing through the clevis 
and the ?nger. The end of the pin 71 is formed with a 
projecting portion which rides in the slot 59 of the arm 
58 of the left-hand unit 40. This construction provides 
means permitting relative movement of the respective 
frame portions of the threader incident to actuation of 
the piston rod. When the piston rod is in its uppermost 
position, the upper frames 40’), 41b of the threader are 
pivoted as shown in Fig. 4, thereby moving the belts into 
contact with the rollers. When the piston is retracted 
to its lower position, the upper frames of the threader unit 
are pivoted thereby moving the belts out of contact with 
the roll and bringing the upper and lower frames of the 
unit into almost straight alignment as shown in Fig. 8 and 
by the dotted lines in Fig. 4. 
The threader units 28, 29, 3t), 31, 6t}, and 32 on the 

calender unit 26 utilize the same principle of operation 
as the tension unit threader 27, with only structural dif 
ferences as necessitated by their respective positions on 
the calender unit. The threader unit 32 will be herein 
described as representative of the threaders on the calen 
der unit. 
As shown in Figs. 9 and 10, the threader unit 32 is 

mounted upon the vertical frame member 72 near one 
end of the rolls. An arm support bracket 71 is bolted to 
the frame member 72. and is formed with a hinge 73 about 
which an arm 74 is pivoted through a pin 75. A piston 
motor assembly '76 is mounted on the arm 74 and includes 
a piston motor shaft 77 on which the threader frame is 
mounted. The threader frame comprises end plates 78 
and 79 held in spaced relation by spacer bars 80 and 81. 
Cross shafts 82, 83 and 84 are provided at intermediate 
points around the plates, and hollow rolls 88 are mounted 
on these rods with bearings 88’ (Fig. 11). Connecting 
rods 85, 86, mounted between the end plates, are fas 
tened to a mounting bracket 87 for the threader frame 
which in turn is screwed to the piston shaft 77 of the 
piston motor. A guide rod 89 extends from the bracket 
87, parallel to the piston rod and into a hole in the arm 
74 in order to prevent the piston motor shaft 77 from 
rotating and thereby keep the threader frame in proper 
position relative to the calendering roll 101. Spacers 90 
in the form of rollers are mounted on the spacer bars 80, 
81 to keep the belts in position on the rolls 88. 
A doctor blade 91 is mounted in ?xed position relative 

to the threader unit 32 on a bracket 92 bolted to the end 
plates of ‘the unit (Pig. 12). This doctor blade is posi 
tioned to contact the calenden'ng roll 102 above the cor 
responding =threader unit and operates to prevent the paper 
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4 
from being wrapped around the roll and to insure direct 
ing of the paper between the threader and roll with which 
it is associated. 
Means is provided for locking the arm 74 in normal 

position against the arm support bracket 71 and includes 
an eye bolt 96 held in position by a pin 97 (Figs. 9, 10). 
The eye bolt is positioned in such a manner that it may 
be rotated to ?t in a slot 98 in the arm 74. A knob 99 
is screwed on the eye bolt and locks the eye bolt in posi 
tion in the slot. 
As shown in Fig’. 13, the calender threader unit 32 is so 

constructed that the belts are brought into contact with 
the roll when the piston rod is at its outermost position, 
and the belts are brought out of contact with the roll when 
the piston rod is in its innermost or retracted position. 

Air is supplied to the solenoid operated air valves 33, 34 
(Fig. 1) through an air line 100. Air lines 103, 104 con 
nect the air valve 33 to either end of the piston motor 
of the tension unit threader 27, and air lines 105, 106 
connect the air valve 34 to either end of the piston motors 
of the calender unit threaders, 28, 29, 30, 31, 60, and 32. 
The solenoid operated air valves 33, 34 are of the conven 
tional type and are controlled by switches 1G7, 108 respec 
tively. When these switches are closed and opened, the 
valves are actuated to supply air to alternate ends of the 
piston motors and move the threader units into and out of 
contact with the rolls. 
The operation of the threader units may be summarized 

as follows: 
Referring to Figs. 1, 2, and 6, when a break in the con 

tinuous sheet 20 occurs, the cutter 93 is moved into the 
position shown by the dotted lines and is brought into con 
tact with the paper, thereby cutting a narrow strip 94 as 
shown in Fig. 6. Obviously it would be impractical to 
manipulate or handle the entire width of sheet which is 
about eight feet or better. This strip is fed into the thread 
ers, as presently described, while the remainder of the 
sheet falls into a pit 95. An operator actuates the sole 
noil operated air valves 33, 34 thereby bringing each of 
the threader units into contact with the corresponding 
rolls. An operator then takes the end of the strip 20 and 
inserts it in the tension unit between the rolls 3S and the 
left-hand unit of the tension unit threader 27. The end 
of the strip is then carried around the tension unit between 
the belt 38 and the tension roll 36 and then between the 
right-hand portion of the tension unit threader and the 
roll 37 over to the calendering unit 26 where it is acted 
upon by the respective threader units. As can be seen, 
the interaction of the threader units which are placed alter 
nately on either side of the calender rolls, will thread 
the strip automatically around each of the rolls. 
The doctor blade being rigidly attached to the threader 

unit moves in conjunction with the threader unit and pre 
vents the strip from being wrapped around the wrong roll. 

After the threading operation is completed, the sole 
noid operated air valves are again actuated, thereby mov 
ing the threader units out of engagement with the rolls. 
The cutter 93 is raised and that portion of the sheet going 
into the pit 95 is cut off. The entire width of the sheet 20 
is then permitted to continue through the various units. 
The arrangement whereby the threader units are only 
brought into contact during the threading operation is of 
great advantage since it prevents surface imperfections 
which would probably occur .if the threader units were 
permitted to remain in contact with the paper for pro 
longed periods. 

Modi?cations may be resorted to within the spirit and 
scope of my invention as de?ned in the appended claims. 

I claim: 
1. In combination, a horizontal tension roll, a pair of 

relatively smaller rolls disposed substantially in a com 
mon plane spaced vertically from the axis of the tension 
roll, the axes of said rolls being parallel and the axis of 
the tension roll being in a plane between said smaller 
rolls, a threader device comprising a ‘unit for each of 
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the smaller rolls, each unit including a pair of frames 
pivoted together, one frame of each unit being rigidly 
mounted and the other being rockable about the pivot, 
rollers on opposed ends of said frames, endless elastic 
belts trained over the rollers in each pair of frames and 
normally stretched taut out of contact with said smaller 
rolls, and means for actuating the rockable frames to 
bring one reach of each belt into sheet engaging relation_ 
ship to the smaller rolls. 

2. In combination, a horizontal tension roll, a pair of 
relatively smaller rolls disposed substantially in a com 
mon plane spaced vertically from the axis of the tension 
roll, the axes of said rolls being parallel and the axis of 
the tension roll being in a plane between said smaller 
rolls, a threader device comprising a unit for each of the 
smaller rolls, each unit including a pair of frames piv 
oted together, one frame of each unit being rigidly 
mounted and the other being rockable about the pivot, 
rollers on opposed ends of said frames, endless belts 
trained over the rollers in each pair of frames and nor 
mally out of contact with said smaller rolls, and a piston 
motor for actuating the rockable frames to bring one 
reach of each belt into sheet engaging relationship to the 
smaller rolls. 

3. In combination, a horizontal tension roll, a pair 
of relatively smaller rolls disposed substantially in a 
common plane spaced vertically from the axis of the ten 
sion roll, the axes of said rolls being parallel and the 
axis of the tension roll being in a plane between said 
smaller rolls, a threader device comprising a unit for 
each of the smaller rolls, each unit including a pair of 
frames pivoted together, one frame of each unit being 
rigidly mounted and the other being rockable about the 
pivot, rollers on opposed ends of said frames, endless 
belts trained over the rollers in each pair of frames and 
normally out of contact with said smaller rolls, a piston 
motor, a slotted arm rigidly mounted on the pivoted end 
of one rockable frame, said piston motor having a rod 
connected to the slotted arm and to the pivoted end of 
the other rockable frame whereby actuation of the piston 
motor rocks both frames simultaneously. 
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4. The combination of two parallel cylindrical rolls of 
relatively small diameter, said rolls being spaced apart, 
a third roll of greater diameter, the axis of said third 
roll lying in a vertical plane between the axes of said 
smaller rolls, and a threader unit mounted between said 
two smaller rolls to guide sheet material around and be 
tween said rolls, said threader unit comprising a station 
ary mounting bracket, a pair of frames adjacent to each 
of said smaller rolls, each pair of frames comprising a 
stationary frame rigidly mounted to said mounting 
bracket and a rockable frame pivotally fastened to said 
stationary frame, a series of rollers mounted on each of 
said frames, the axes of said rollers being parallel to the 
axes of said rolls, a series of endless elastic belts trained 
over the rollers in each pair of frames, and means for 
rocking said rockable frames to bring each series of 
rollers into substantially a common plane with the elastic 
belts stretched taut between the outermost rollers of the 
respective series and out of contact with the adjacent 
smaller rolls, and to bring each series of rollers into 
another position in which the axes of the rollers of the 
respective series are distributed around a substantial por 
tion of the circumference of the adjacent smaller roll 
with the elastic belts stretched around the roll and in 
engagement therewith. 
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