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NECTICUT, 

AUTOMATICALLY CONTROLLED MECHANISMS FOR TRAVELING wEBs oF MIATERA 
Application filed January 25, 1930. Serial No. 423,409. 

The invention relates to those arts in 
which it is customary, in the manufacture of 
a product, to pass a web of material from one 
machine to another, or from one mechanical 

t" element to a co-operating. Because of the 
nature of the material it is oftimes essential 
to prevent the development of undue ten 
sional strains in the traveling web in order 
to avoid breakage thereof or other injury 

Othereto; under such conditions it becomes 
necessary to control the operative speeds of 
the different machines or elements in a man 
ner to provide a wide range of speed control 

. and to cause the co-operating machines or 
mechanical elements to operate in properly 
timed relationship at all times. This prob 
lem of control is, in many instances, rendered 
more difficult because of the fact that during 
a given operative period a variable operating . 
speed is developed or required in one or more 
of the units of a given installation. An ex 
EE of the above is found in the paper making art, and more particularly in that 
step thereof in which the web of paper is 

25 passed from the calender rolls to the winding. 
machine. The object of the invention is to 
provide an automatically controlled mecha 
nism of simple construction whereby the dif 
ferent machines or elements will have the 

3G necessary speed range and be automatically 
and efficiently controlled in a manner to 
cause them to operate in properly timed re 
lationship and so as to automatically pro 
duce any speed variations which may be re 
quired in one or more of the co-operating 
units. The invention contemplates more spe 
cifically the production of a simple and effi 
cient mechanism whereby the operative speed 
of the winding machine for winding rolls of 
paper will be automatically varied relatively 
to the calender stack to provide for changes 
in the size of the roll being wound so as to 
avoid the development of undue and injuri 
ous strains in the traveling web of paper. 

5 The invention will be fully described herein 
after and the features of novelty will be 
pointed out in the claims. 
In the accompanying drawings, which 

illustrate an example of the invention with 
to out defining its limits, Fig. 1 is a fragmentary 

elevation showing a paper machinery instal 
lation embodying the novel features; Fig. 2 
is a fragmentary plan view thereof: Fig. 3 
is a side elevation partly in section of a fluid 
pressure pump included in the installation, 
and Fig. 4 is a fragmentary plan view show 
ing another arrangement of the invention. 
For purposes of illustration and descrip 

tion the invention is shown in connection 
with paper machinery to automatically con 
trol the passage of the web of paper from the 
calender to the winding machine in a manner 
to avoid injury to the web in its travel from 
such calender to said winding machine; it 
will be understood that while the novel fea 
tures are particularly adapted to such an in 
stallation, this is not to be construed as de 
fining the limits of the invention. 
As shown in the drawings the one machine 

or mechanical element is represented by the 
calender rolls 10 of a conventional paper 
calender, while the other machine or co-op 
erating element is indicated by a paper 
Winder 11 of customary type; in such an in 
stallation the web of paper 12 after travel 
ling between the calender rolls 10 passes to 
the winder 11 on which it is wound in the 
form of a roll. 

Experience has shown that it is of great importance that the drive of the paper winder 
11, in order to provide rolls of paper of uni 
form density and with the desired hard cen 
ters, should have a speed range extending 
from the creeping speed necessary for thread 
ing in the web up to the maximum speed, 
which should be high enough to allow the 
winder 11 to keep well in the lead of the 
paper machine 10. In addition to this it is 
desirable to provide for the varying periph 
eral speed of the roll of paper or its equiva 
lent which results from the progressive in 
crease in the diameter of said rolls as the 
winding proceeds, in order to avoid the de 
velopment of excessive tensional strains in 
the traveling web which might cause break 
age or other injury thereto. To adequately 
meet all of these requirements, and in ac 
cordance with the principles of the inven 
tion I employ an automatically controlled 
fluid pressure driving means comprising a 
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fluid pressure pump A arranged to deliver 
fluid under pressure to a fluid pressure motor 
B. The general construction of the pump 
A and motor B is similar, and may be of the 
type disclosed, for instance in Letters Pat 
ent of the United States granted to Harvey 
D. Williams on June 15, 1909, No. 925,148 
and on November 8, 1912, No. 1,044,838. 
In carrying out the present invention the 

pump A may be driven in any convenient 
manner as by means of a variable speed elec 
tric motor 13 preferably controlled by suit 
able limit switches and which may serve also 
to drive the calender rolls 10; in such case 
the motor 13 may be suitably connected di 
rectly to the shaft 14 of the pump A and to 
the shaft 15 of one of the calender rolls 10 
as shown in Figs. 1 and 2. The fluid motor 
B is connected, in any suitable manner, to 
the shaft 16 of the winding machine, as illus 
trated also in Figs. 1 and 2. 
As previously stated the fluid pressure 

pump A and the fluid pressure motor B may 
be of similar construction in that each com 
prises a rotating barrel 17 having a plurality 
of cylinders 18 bored therein in parallel 
alignment with the axis of the barrel; in the 
pump A the barrel 17 is carried by the driving 
shaft 14, while in the motor B the correspond 
ing barrel is carried by the shaft 14°, which 
is connected with the shaft 16 of the winder 
11. Each cylinder-18 has mounted for re 
ciprocation therein a plurality of pistons 19, 
provided with piston rods 20 connected with 
swash plates 21 whereby all of said pistons 
are reciprocated in the respective cylinders 
when the mechanism is in operation. The 
swash plates 21 are mounted for rotation 
within a tilting box 22 in any conventional 
manner, for instance, as shown in the patents 
above referred to. In the motor or B-end, 
the tilting box 22 is generally held at a fixed 
inclination, while in the pump or A-end, the 
angle of inclination of the tilting box 22 may 
be varied by means of a control shaft 23; With 
this arrangement the speed of rotation of the 
motor or B-end is varied by adjusting the 
control shaft 23, and thereby the inclination 
of the tilting box 22 of the pump or A-end. 
When the tilting box of the pump A is at 
right angles to the driving shaft 14 thereof, 
the pistons 28 will have no stroke and no 
fluid will be delivered by the pump, so that 
the speed gear occupies a neutral position. 
When, however, the tilting box 22 of the 
pump A is inclined to the shaft 14, fluid will 
be pumped by the motor in one or the other 
direction as the tilting box is tilted to one side 
or the other of its right angle or neutral po 
sition. As the pistons 19 of the pump A are 
caused to reciprocate, they suck or force oil 
through the cylinder ports 18 which are 
adapted to register alternately, as the barrel 
17 rotates, with arcuate ports formed in the 
end 24 of the pump casing, and connected by 
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means of pipes 25 and 26 with corresponding 
ports in the end 27 of the motor B. The con 
struction and arrangement of the respective 
pump and motor ends 24 and 27 with the 
aforesaid ports may be identical with the dis 
closure of the patents hereinbefore men 
tioned. As shown in Fig. 3 the control shaft 
23 is pivotally connected with a block 28 
mounted in the work 29, which forms an in 
tegral part of, or is connected with, the tilt 
ing box 22 of the pump A. The control shaft 
23 further is in threaded connection with an 
internally threaded sleeve 30 mounted for 
rotation, but held against axial displace 
ment in a casing 31 and carrying at its upper 
end a worm gear 32, which also is enclosed 
in said casing 31. The worm gear 32 meshes 
with a worm pinion 33 also located in said cas 
ing 31 and carried by a shaft 34, which fur 
ther has mounted thereon a Worm gear: 35 
meshing with a second worm pinion 36 fixed 
upon an auxiliary shaft 37, said shaft 37, 
worm pinion 36 and worm gear 35 being en 
closed in an auxiliary casing 28 forming part 
of or secured to the casing 31. The shaft 37 
projects outwardly beyond the auxiliary cas 
ing 38 and has fixed thereon a sprocket wheel 
39, which is connected by means of a sprocket 
chain 40 with a co-operating sprocket wheel 
41 fastened upon the shaft 42 of an electric 
control motor 43 which, as shown in Figs. 1 
and 2 may be suitably mounted upon the cas 
ing of the pump A. 
At a point intermediate of the pump A 

and motor B, a tension roll 44 is arranged to 
rest and bear upon the web 12, Said tension 
roll being journalled in blocks 45, which 
are vertically guided in upright guides 46, 
as shown in Fig. 1. For the purpose of ad 
justment the tension roll 44 may be provided 
with springs 47, bearing at one end against 
the blocks 45, and having their other ends in 
engagement with adjusting members 48 slid: 
ably mounted in the guides 46. The vertical 
adjustment of the adjusting members 48 is 
effected by means of adjusting screws 49, 
the lower end of which are rotatably mount 
ed and held against axial movement in sta tionary bearings 50, and the upper portions 
of which are screw threaded as indicated at 
51 for threaded engagement with the adjust 
ing members 48. To facilitate the operation 
of the adjusting screws 49 and the tensional 
adjustments of the springs 47, the screws, 49 
may be provided at their upper ends with 
hand wheels 52 or their equivalent. One of 
the blocks 45 carries a contact 53 which par 
takes of the vertical movements of the ten 
sion roll, as will be hereinafter more fully 
brought out, and which co-operates with a 
stationary contact 54 fixed upon the contig 
uous guide 46. The contacts 53 and 54 con 
stitute terminals of an electric circuit 55, 
which includes and leads to the electric con 
trol motor 43. 
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In practice the driving motor 13 actuates 
the calendering rolls 10 and at the same time 
operates the pump A which, in accordance 
with the setting of its swash plate 21, brings 
about an operation of the motor B which in 
turn through its shaft 14 rotates the shaft 
16 and consequently operates the winding 
machine 11. The web 12 after traveling be 
tween the calender rolls 10 passes to the wind 
ing machine 11 and is wound thereby upon 
a suitable spindle in the form of a roll 56. 
During the travel of the web 12 from the 
calender rolls 10 to the winding machine 11, 
the tension roll 44 will rest upon and be car 
ried by said web as is clearly shown in Fig. 
1; as the winding proceeds the web 12 is un der a tension and the tension roll 44 is lifted 
thereby to a position in which the contact 
53 is in engagement with the contact 54 to 
close the electric circuit 55 in which the con 
trol motor 43 is located. As long as this ad 
justment of the parts remains the control mo 
tor 43 will remain in operation with the re 
sult that the control shaft 23 is actuated to 
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adjust the swash plate 21 of the pump A 
to progressively different angles of inclina: 
tion which gradually approach the neutral 
position of the speed gear in which said 
swash plate 21 is at right angles to the driv 
ing shaft 14. Under such conditions, as the 
winding proceeds, the possibility exists that 
the tension in the traveling web 12 may be 
developed to a point which results in injury 
thereto. 
To overcome this objection, the control mo 

tor 43 is set for high speed when the roll 56 
on the winding machine 11 is small in diam 
e'er, and the gearing between said motor 43 
and the control shaft 23 of the pump A is so 
arranged that the motor Band with it the roll 
56 will slow down just a little bit faster than 
is necessary to keep the traveling web 12 
in a taut condition. As the aforesaid adjust 
ment of the swash plate 21 takes place this 
excess slowing down of the motor B and 
roll 56 will cause the web 12 to become slight 
ly slack in that part thereof which lies be 
tween the calender 10 and the winding ma 
chine 11. Because of this slack in the web 
12 the tension roll 44 will drop and cause 
the contact 53 to move downwardly out of 
engagement with the contact 54 whereby the 
electric circuit 55 is broken and the control 
motor 43 is stopped. Further adjustment of 
the swash plate 21 is accordingly arrested, 
and the motor B and with it the roll 56 con 
sequently rotate at a constant speed at this 
stage. Under such conditions the gradually 
increasing diameter of the roll 56 tends to 
increase the tension in the traveling web 12 
and to again render it taut, so that the ten 
sion roll 44 is again raised to return the con 
tact 53 into engagement with the contact 54; 
the circuit 55 is thus again closed and the 

control motor 43 again started whereupon 
the above described steps are repeated. 
In the preferred arrangement the contact 

54 is not a positively located contact, that is, 
the contact 53 makes contact with the contact 
54 between certain limits which should cor 
respond to a web tension varying between 
the minimum and maximum allowable; these 
limits are determined by properly setting the 
spring 48, the tension of which may be 
vised for different grades and weights of the 
WeO. 

From the above it will be clear that the 
speed of the winding machine 11 relatively 
to that of the calender stack will be auto 
matically varied to provide for changes in 
the diameter and size of the roll being wound, 
and in a manner to prevent the development 
of any undue tensional strains in the web 12, 
which might cause breakage thereof or other 
injury thereto. The control is absolutely 
automatic and is governed by the web 12 it 
self, and at the same time is of maximum 
efficiency and consequently results in a proper 
operative co-ordination of the winding ma 
chine and calendering rolls throughout all 
stages of a given winding operation. The 
production consequently may be carried out 
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at high speed, while losses due to shut downs. 
because of breakage or other injury in and 
to the web 12 are reduced to a minimum and 
in fact in most cases, completely avoided. 
With the arrangement shown in Figs. 1 and 

95 

2 the pump A is driven at the same speed as 
the calender rolls, and is started coin- . 
cidentally therewith and operates at all times 
in synchronism with said calender rolls; if 
for any reason the operation of the calender 
rolls is discontinued, the pump A will also be 
stopped simultaneously therewith, and con 
sequently the operation of the winding ma 
chine will also be arrested at once. 
In the form shown in Fig. 4 the calender 

rolls 43 are driven independently of the 
pump A, for instance by means of a pulle 
56 and belt 57; in other words, the pump 
is not connected with the calender driving 
means, but is operated independently thereof 
by its own electric motor 13 or equivalent 
means. Otherwise the arrangement and op 
eration of the form shown in Fig. 4 may be 
the same as that shown in Figs. 1, 2 and 3, 
the advantages recited hereinbefore being 
inherent also in the form last described. 
While the mechanism illustrated and de 

scribed is adapted particularly to the paper 
making art, it is in no sense limited thereto, 
and may be effectively utilized in other ways 
in which a web of material travels from one 
mechanism to another. In other words, it is 
to be understood that the invention is not 
limited in its application to machines of the 
construction herein desclosed, or to machines 
for calendering and winding paper, but that 
said invention may be applied to any ma 
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4. 
chines for successively operating on or han 
dling webs of material. 
Various changes in the specific forms 

shown and described may be made within the 
Scope of the claims without departing from 
the spirit of the invention. 
I claim :- 
1. The combination with a machine from 

which a web of material is fed and a winding 
machine for receiving said web from said 
first machine and winding it in a roll, of a fluid pressure motor for driving said winding 
machine, a fluid pressure pump for operating 
said fluid pressure motor, electrically con 
trolled means for adjusting said fluid pres 
sure pump to vary the driven speed of said 
fluid pressure motor, and means governed by 
said web for automatically controlling the 
operation of said electrically controlled 
means to maintain the driven speed of said 
fluid pressure motor in properly timed rela 
tionship with the operative speed of said first 
machine to compensate for variations in the 
size of the roll being Wound. 

2. The combination with a machine from 
which a web of material is fed and a winding 
machine for receiving said web from said first 
machine and winding it in a roll of a fluid pressure motor for driving said winding ma 
chine, a fluid pressure pump for operating 
said fluid pressure motor, an electric control 
motor for adjusting said fluid pressure pump 
to vary the driven speed of said fluid pressure 
motor, an electric circuitineluding said control 
motor, a pair of co-operating contacts consti. 
tuting terminals of said electric circuit, atleast 
one of said contacts being movable, and means governed by said web for moving said 
3ontacts into and out of engagement with 
each other whereby said electric circuit is 
periodically closed and opened and said con 
trol motor. is controlled to maintain the 
driven speed of said fluid pressure motor in 

45 
properly timed relationship, with the opera 
tive speed of said first machine to compen 
sate for variations in the size of the roll being 
wound. 

50 

3. The combination with a machine from 
which a web of material is fed and a wind 
ing machine for receiving said web from 
said first machine and winding it in a roll, of 
a fluid pressure motor for driving said wind 
ing machine, a fluid pressure pump for 
operating said fluid pressure motor, an 
electric control motor for adjusting said 
fluid pressure pump to vary the driven 
speed of said fluid pressure motor, an 
electric circuit including said control mo 
tor, a stationary contact constituting one ter 
minal of said electric circuit, a movable con 
tact constituting the other terminal of said 
electric circuit, and a tension roll carrying 
said movable contact and resting upon said 
web, said tension roll being movable by said 
web as a result of tensional changes therein 
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to shift said movable contact into and out of 
engagement with said fixed contact whereby 
said electric circuit is periodically closed and 
opened and said control motor is controlled to 
maintain the driven speed of said fluid pres 
sure motor in properly timed relationship 
with the operative speed of said first machine 
to compensate for variations in the size of the 
roll being wound. 

4. The combination with a machine from 
which a web of paper is fed and a winding 
machine for receiving said web of paper from 
said first machine and winding it in a rul, of a fluid pressure motor for driving said winding 
machine, a fluid pressure pump for operating 
said fluid pressure motor, a variable speed 
driving motor operatively connected with 
said first machine and fluid pressure pump, 
an electric control motor for adjusting said 
fluid pressure pump to vary the driven speed 
of said fluid pressure motor, an electric cir 
cuit, including said control motor, upright 
guide means, a stationary contact on said 
guide means constituting one terminal of 
said circuit, amovable contact constituting 
the other terminal of said circuit, and a ten. ision, roll resting upon said web of paper and 
vertically movable on said guide means, said 
tension roll carrying said movable contact 
and being movable by said web as a result 
of tensional changes therein to shift said 
movable contact into and out of engagement With said stationary contact whereby said 
electric circuit is periodically - closed and 
opened and said control motor is con 
trolled to maintain the driven speed of said fluid pressure motor in properly timed rela tionship with the operative speed of said 
first machine to compensate for variations 
in the size of the roll being wound. 

5. The combination with a machine from 
which a Web of paper is fed and a winding 
machine for receiving said web of paper from 
said first machine and winding it in a roll, of a fluid pressure motor for driving said 
winding machine, a fluid pressure pump for 
operating said fluid pressure motor, a vari 
able speed driving motor independently con 
nected with said fluid pressure pump for operating said pump independently of said 
first machine, an electric control motor for 
adjusting said fluid pressure pump to vary 
the driven speed of said fluid pressure motor, 
an electric circuit including said control mo 
tor, upright guide means, a stationary con 
tact on said guide means constituting one 
terminal of said circuit, a movable contact 
constituting the other terminal of said cir 
cut, and a tension roll resting upon said web 
of paper and vertically movable on said 
guide means, said tension roll carrying said 
movable contact and being movable by said 
web as a result of tensional changes therein 
to shift said movable contact into and out of engagement with said stationary contact 
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whereby said electric circuit is periodically 
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closed and opened and said control motor is 
controlled to maintain the driven speed of 
said fluid pressure motor in properly timed 
relationship with the operative speed of said 
first machine to compensate for variations in 
the size of the roll being wound. 

6. The combination with a machine from 
which a web of material is fed and a winding 
machine for receiving said web from said 
first machine and winding it in a roll, of a 
fluid pressure motor for driving said wind 
Lig machine, a fluid pressure pump for oper 
ating said fluid pressure motor, and includ 
ing an adjustable swash plate for varying 
the speed of said fluid pressure motor and a 
control shaft for adjusting said swash plate, 
an electric control motor, an electric circuit 
including said control motor, a pair of co 
operating contacts constituting terminals of 
said electric circuit, a tension roll resting 
upon said web and carrying one of said con 
tacts, said last named contact being main 
tained in engagement with the co-operating 
contact when said web is taut whereby said 
electric circuit is closed and said control 
motor is operated to adjust said swash plate to progressively reduce the speed of said 
fluid pressure motor as the size of the roll 
being wound increases, and gearing connect 
ing said electric control motor with said con 
trol shaft and arranged to create an excess 
slowing down of said fluid pressure motor 
to provide slack in said web and drop said 
tension roll to separate said contacts and ar 
rest the operation of said electric control 
motor whereby the maximum tension de 
veloped in said web as the roll increases in size is predetermined. 
In testimony whereof I have hereunto set 

my hand. 
DANIEL ROBERT FRANCIS. 
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