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Filed Get. 22, 1963, Ser. No. 318,016 
12 Claims. (Cl. 242-564) 

This invention relates to bow type web spreading means 
and has for an object the provision of improvements in 
this art. 
An early form of a bow type web spreader is shown in 

the patent to Iefferis 674,919, May 28, 1901. The spreader 
disclosed in that patent is used between a web splitter and 
the winder for the split webs and that has been the usual 
employment for web spreaders; but they can also be used 
for other purposes, such as stretching a web laterally, 
ironing out wrinkles, and other services for which they 
are suited. The Jefferis patent shows a bendable bar 
form of spreader but some roll type spreaders are known. 
The present invention is illustrated in connection with 

web slitting mechanism by way of example, but, as indi 
cated above, it can have other uses. 

\In slitting machines, the several slit webs have a ten 
dency to approach each other as they travel forward from 
the slitter and if some means is not provided to prevent, 
the slit webs will overlap at their adjacent edges and 
when wound into rolls driven by a common spindle will 
not be disconnected as desired but will have overlapping 
edges which makes it di?‘icult to separate the wound rolls 
and, in addition, is injurious to the product. 
Bow spreaders eliminate this problem and by providing 

adjustment at a plurality of points along the length of the 
bow make it possible to secure adjustable spreading be 
tween a considerable number of unit widths of web ma 
terial. The Jeiferis patent disclosed this. 

There are a number of di?iculties and disadvantages in 
the use of web spreading equipment thus far known 
which the present invention overcomes. 
For one thing, the present machines on which the web 

spreaders are used have become very large and complex 
and it is very di?icult to gain access for making adjust 
ments, especially at the interior positions between the ends 
of the spreader. That is, it is dif?cult to gain access for 
making adjustments even when the machine is idle; it is 
practically impossible and extremely dangerous to attempt 
to make adjustments while the machine is in operation. 
Running adjustments are almost necessary because if 
shut-down adjustments are made it is usually necessary 
to start and stop and repeat them a number of times 
before a satisfactory set-up is attained; and then a change 
in material or conditions may make frequent adjustments 
desirable. It will be seen that the waste of labor and of 
production time of very expensive machinery--often in 
an extensive line of machines-make it most desirable 
to provide means which can be adjusted quickly, easily 
and safely and, preferably, while the machine is running. 

Further, it is very desirable that the adjusting means 
he provided at a location where the operator can observe 
the ?nal effects of the adjustments while he is making 
them; that is to say, in the case of slit widths of web being 
wound on a single spindle, he should be able to observe 
the winding rolls, their separation and character, while 
he is making the adjustments. 
The present invention overcomes these difficulties by 

providing manual adjusting means which is remote from 
the ultimate bow spreader adjusting means and so located 
that the operator is clear of running machinery and in a 
position to observe the results of the adjustments while 
he is making them. 

The above discussion applies to both the bar type and 
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the roll type web spreaders. With roll type Spreaders 
at least all those provided up to the present-so far as 
known, there are further difficulties and disadvantages. 

For one thing, the spreader rolls can only be bent into 
a single curve and not into a number of separate curves 
along their length, as is desirable for variations necessary 
to spread dilferent narrow webs separately, or, as is de 
sirable, to compensate for variations in surface conditions 
and variable characteristics of the web across the width 
of a wide sheet. 

Further, while the position at which the roll bowing is 
adjusted-usually at the ends—may be accessible, it is 
still impossible for the results to be observed while the 
adjustments are being made. 
According to the present invention, these di?iculties are 

overcome by providing separate roll segments which form 
the bow spreader, by providing a plurality of adjusting 
means at the segment ends, and by providing remote ad 
justing means for each adjusting unit which is located at 
a position where the effects of the adjustments are im 
mediately observable while making the adjustments. 
The objects of the invention, as well as various features 

of novelty and advantages, will be apparent from the fol 
lowing description of certain exemplary embodiments 
thereof, reference being made to the accompanying draw 
ings, wherein: 

FIG. 1 is a somewhat diagrammatic vertical transaxial 
section of bar type bow web spreading apparatus em 
bodying the invention; 
FIG. 2 is a partial enlarged view of a portion of the 

apparatus shown in FIG. 1; 
FIG. 3 is an axial section taken on the line 3—3 of 

FIG. 1; 
FIG. 4 is a section taken on the line 4—4 of FIG. 1; 
FIG. 5 is a view like FIG. 2 but showing a roll type 

bow web spreading device; 
FIG. 6 is a view like FIG. 3 but showing the roll type 

bow spreader, the view being on a reduced scale taken on 
the line 6——6 of FIG. 5; 

FIG. 7 is an enlarged section taken on the line 7-7 of 
FIG. 5; 

FIG. 8 is a view like part of FIG. 2 but showing a 
modi?ed operating connection to the bow spreader. 
As shown in FIG. 1, a wide web W, travelling in the 

direction shown by the arrows over a guide roll 10 to 
width-adjustable slitting mechanism, which is generally 
designated by the numeral 11; thence the separate narrow 
strips Wl travel over a guide plate 12, a bow spreader 13, 
and one of two drive rolls 14 to a winding roll spindle 15 
where they are wound into a plurality of separate rolls R. 
FIGS. 3 and 4 show how the wide web W is slit into sepa 
rate narrow webs W1 which are separated laterally by 
the bow spreader 13. 
The bow spreader 13 shown in FIGS. 1-5 is of the 

bendable bar type provided along its length with a plural 
ity of connected unit-length adjusting rods 20 which, as 
shown in FIG, 2, are threaded into the bar and held fast 
by jarnb nuts 21. Heretofore simple local screw adjust 
ing means have been provided for changing the shape of 
the bow bar and this has made it necessary to go beneath 
the machine to make the adjustments. As is well known 
and as stated above, these machines are large and complex 
and it has often been a practice to provide a pit beneath 
the machine to furnish access for making adjustments. 
This makes a more expensive installation and still does 
not allow the one making the adjustments to observe the 
results of the adjustments while making them. Conse 
quently, it is usual to be obliged to make several adjust~ 
ments before the proper setting can be attained. For 
safety, it is usual to shut down the machine or line while 
making the adjustments. 
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According to the present invention, these dif?culties are 
eliminated by providing each segment adjusting rod 20 
with a local driven power adjusting device which is gen 
erally designated by the numeral 22, each driven device 
22 being operated by a remote driving device 23 located 
outside the main machine environs where the operator 
can observe the effect at the rolls R while he is making 
the adjustments. The devices 22 and 23 are intercon 
nected by a power transmission line 24. 
The action of the device 22 resembles that of a driven 

motor so it may be referred to as a motor. In the em 
bodiments shown herein hydraulic ?uid is used as the 
power transmitting means so the power line 24 is formed 
as a conduit line, preferably ?exible so it can be easily 
installed. The driving device 23, now, in effect, becomes 
a pump. 
The driving device 23 can be constituted as a ?uid 

cylinder-piston device like the master cylinder of an auto 
mobile with the usual pedal-operated plunger replaced 
by screw-operated piston-actuating rod 25 turned by a 
hand wheel 26. A mounting bar 27 at the front of the 
machine here forms a support for all of the adjusting 
devices 23. 
The local driven adjusting device 22, as shown in FIG. 

2, comprises a cylinder-piston motor arrangement which 
has a cylinder 30 connected to the ?uid conduit 24 and 
supported by a tubular casing 31 secured, as by cap bolts 
32 (FIG. 1), to a frame bar 33. Speci?cally, the cylinder 
30 is secured to one head 34 of the casing 31, another 
head 35 at the other end providing guide means for a rod 
36 which carries the adjustment rod 20 and also serving 
as a retainer for one end of a spring 37. The rod 36 
inside the casing 30 and within the head 34, carries a 
collar or head 38 against which the other end of the spring 
37 is engaged. A piston 39 inside the cylinder 30 either 
engages the end of the rod 36 directly or, as shown, has 
a cupped end carrying a hardened ball 40 which engages 
the end of the rod 36. The piston moves the rod 36 out 
ward and the spring returns it. 

It will be obvious that the rod 36 may be operated 
wholly by ?uid and the spring eliminated by providing 
double-acting cylinder-piston devices at 22 and 23 instead 
of the single-acting devices shown and using two ?uid 
lines to connect the opposite ends of the cylinders. This 
is a common type of push-pull ?uid actuated system and 
will be clear without illustration. 
A typical combination slitting or winding or rewinding 

machine would, for example, accommodate a roll 117" 
long and would be provided with twelve equally spaced 
spreader bar adjusting devices across the length of the 
spreader bar. 
The modi?cation shown in FIGS. 5—7 is the same as 

that of the ?rst embodiment, the same reference charac 
ters being used for the same parts, except that the bar 
bow spreader is replaced by a segmented articulated roll 
bow spreader 13’ comprising a plurality of end-adjacent 
short rolls or roll segments 45 mounted at the ends on 
bearings 46 carried on a bendable shaft 47 which at roll 
ends is mounted in ?ared yoke openings 48 of operating 
rods 20' mounted on the ends of the operating rods 36' 
of the motor adjusting devices 22. The arrangement pro 
vides axial adjustment of the shaft 47 relative to the oper 
ating rods 36' to accommodate bending of the shaft. 
The rolls at the ends are bevelled or tapered slightly to 

a smaller diameter as at 45a, the better to ?t the various 
curvatures required for different adjustments. 

FIGS. 5 and 6 show the manner in which webs W1 are 
carried on the rolls. The slits may come between the ends 
of the rolls, toward the ends of either adjacent roll, or 
even well toward the middle of the rolls, and still the 
desired spreading between webs is achieved. 
The motor devices and their actuation from the remote 

control devices is the same as in the ?rst embodiment. 
FIG. 8 shows a modi?cation of the ?rst form in which 

the bow adjusting rod 36" is provided with a ?tting 51 at 
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the end which has an articulated connection 52 with the 
bow spreader 13" which provides lateral relative sliding 
movement between the bow spreader and rod ends to com 
pensate for changes in length of the bow spreader with 
changes in its arcuate shape. 

Roll spreaders are especially suited for processing heav 
ily coated paper which would be subject to scratching if 
passed over bar bowing spreaders. The present roll ar 
rangement provides separate local adjustment at a number 
of points across the width of the wide web like that pro 
vided by bar bow spreaders but not possible with prior 
roll bow spreaders so far as known. 
The present equipment, even the roll spreading embodi 

ment, is relatively simple and can be installed on most 
existing machines as well as on new machines. With this 
equipment the bow spreaders of either the bar or roll em 
bodiment can be quickly and minutely adjusted by an 
operator at the remote controls where he can observe the 
results of the adjustments as he makes them with the 
machine in operation. The shape of the bow as a whole 
can be changed or any segment of length can be sepa 
rately adjusted as required. 
The operation of the apparatus will be readily under 

stood from the above description without further expla 
nations. 
While certain embodiments of the invention have been 

shown for purposse of illustration, it is to be understood 
that there may be various embodiments and modi?cations 
within the general scope of the invention. 
We claim: 
1. Bow type web spreading apparatus comprising a bow 

web spreader, a wind-up means for winding a web in 
cluding a winding spindle, a plurality of connecting rods 
below and coupled to the bow spreader at spaced points 
along its length, a separate drive operating means for 
selectively and independently causing movement of each 
rod toward and away from the bow spreader, each drive 
operating means being located at a position adjacent 
the wind-up means below a horizontal plane containing 
said spindle, and power drive transmission means con 
necting each rod to its respective drive operating means, 
whereby the curvature of the bow spreader may be selec 
tively adjusted from a location adjacent said wind-up 
means while the bow spreader is in contact with a mov 
ing web so that the effect of the curvature of the bow 
spreader may be observed during such contact. 

2. Apparatus as set forth in claim 1, in which each 
segmental roll is tapered at the ends. 

3. Bow type web spreading apparatus, comprising in 
combination, web slitting means for dividing a wide web 
into a plurality of strips, means at one side of the appara 
tus for separately winding said strips into rolls, a bow 
spreader between said web slitting means and said strip 
winding means, a plurality of separate adjusting means 
spaced along the bow spreader for changing its arcuate 
shape, means for actuating said adjusting means, said 
winding means being between said actuating means and 
said slitting means and ?exible power transmission means 
between said adjusting means and said actuating means 
for transmitting movement between them. 

4. Apparatus as set forth in claim 3, in which said 
transmission means acts outwardly toward said adjusting 
means, and a resilient spring constantly urging said ad 
justing means in the opposite direction away from said 
spreader. 

5. A bow type web spreader apparatus comprising a 
bow web spreader, a plurality of connecting means 
coupled to the bow spreader at spaced points along its 
length, a separate reciprocally mounted piston means 
operatively associated with said connecting means, a 
separate remotely located drive operating means for se 
lectively and independently moving each piston means, 
and power drive transmission means extending between 
each piston means and one of said drive operating 
means, whereby the curvature of said bow spreader may 
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be selectively adjusted from a remote location while the 
bow spreader is in contact with the moving web so that 
the e?ect of the curvature ‘of the bow spreader may be 
observed during such contact, said power drive trans 
mission means including a separate hydraulic conduit op 
eratively associated with each piston means, and each re 
motely located drive operating means being coupled to 
a separate one of said conduits for exerting a pressure on 
hydraulic ?uid therein. 

6. Apparatus comprising a bow web spreader, a plu 
rality of adjusting rods connected to said spreader at 
spaced points therealong on the same side of said spreader 
so that the side of said spreader opposite from said rods 
may engage a moving web, a separate device for actuat 
ing each rod, a transmission line extending between each 
device and one of said rods, a web windup means for 
winding up webs spread apart by said spreader, said wind 
up means having a horizontal axis of rotation and being 
positioned so that a vertical plane containing said axis 
is disposed between said spreader and said devices, said 
transmission lines passing below said windup means, and 
said devices being adjacent said windup means so that 
operation of said devices to cause said rods to vary the 
curvature of said spreader may be accomplished while 
the web is being wound by said windup means and the 
effect of said curvature may be observed at said windup 
means. 

7. Apparatus in accordance with claim 6 wherein said 
bow spreader includes a plurality of segmental articu 
lated rolls, one of said adjusting rods being disposed be 
tween juxtaposed ends of adjacent rolls. 

8. Apparatus in accordance with claim 6 including a 
spring for each rod, each spring biasing its respective 
rod in a direction along its axis away from the bow 
spreader. ‘ 

9. Apparatus in accordance with claim 6 wherein said 
transmission lines are hollow lines ?lled with a ?uid, and 
each device being adjustable for pressurizing the ?uid in 
its respective transmission line. 

10. Bow type web spreading apparatus in accordance 
with claim 1 wherein said power transmission means in 
cludes hollow conduits and pistons, each piston being 
connected to ‘one of said rods, each conduit extending 
from one of the drive operating means for transmitting 
?uid pressure to one of the pistons. 

11. Bow type web spreading apparatus comprising a 
bow web spreader, a plurality of connecting means 
coupled to the bow spreader at spaced points along its 
length, a separate reciprocally mounted piston means op 
eratively associated with each connecting means, a sepa 
rate drive operating means for selectively and independ 
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ently moving each piston means toward and ‘away from 
the bow spreader, web slitting means, a wind-.up means 
for winding up slit webs, said how spreader being disposed 
between said wind-up means and said web slitting means, 
said drive operating means being located adjacent said 
Wind-up means, and power drive transmission means ex 
tending between each piston means and its respective 
drive operating means, whereby the curvature of the bow 
spreader may be selectively adjusted from a location ad 
jacent said wind~up means while the bow spreader is in 
contact with a moving web so that the effect of the 
curvature of the bow spreader may be observed during 
such contact and while the web is being wound. 

12. Bow type web spreading apparatus comprising a 
bow web spreader, a plurality of connecting means 
coupled to the bow spreader at spaced points along its 
length, a separate reciprocally mounted piston means 
operatively associated with said connecting means, a 
separate drive operating means remotely located with 
respect to said piston means for selectively and independ 
ently moving each piston means, power drive transmis 
sion means extending between each piston means and 
one of said drive operating means, a separate return 
spring associated with each piston means for biasing its 
piston means in a direction away from the bow spreader, 
whereby the curvature of said bow spreader may be selec 
tively adjusted from a remote location while the bow 
spreader is in contact with the moving web so that the 
effect of the curvature of the bow spreader may be ob 
served during such contact. 
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patent and that said Letters Patent are hereby corrected as 

shown below: 
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