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that shown in Fig. 1. The input pulley of the 
latter transmission connects with a motor 46 
which runs at constant speed in a counterclock 
Wise direction as shown in Fig. 2. 

Between the winding rolls 39 and 43 is po 
Sitioned gripping or pinch rolls 4 and 48, the 
latter having a pulley 49 which is drivenly con 
nected to a reversible motor ‘50. It will be un 
derstood that any convenient driving connec 
tion may be provided between the rolls 4 and 
48, such as gears (not shown), and that the 
surfaces of these rolls are related so that they 
exert a gripping or pinching action on the web 
5 passed therebetween and move the web at 
a Substantially constant linear speed. The driv 
ing and gripping relations of rolls of this type 
are well known in the art. • 

Baths 52 and 53 for holding the treating or 
conditioning liquid are located between the grip 
ping rolls and the winding rolls 39 and 43 and 
idler rolls 54 and 55 are mounted in the baths 
52 and 53, all respectively. The web. 5 ex 
tends between and has its opposite ends ap 
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adjust to this varying load condition. The avail 
able horsepower therefore remains substantially 
constant and the motor 46 operates under opti 
mum conditions. Further, the relative slip of the 
runners 27 and 28 in the transmission connected 
to the roll 43 are controlled by the gear ratio of 
the gear train. So that heating of the coupling 
never exceeds... that which can be adequately 
cooled. 

It Will be understood that at the beginning of 
...the operation, i.e., when the roll 43 is empty or 
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propriately secured to the winding rolls 39 and 
43 and between the latter rolls, it extends par 
tially around the idler rolls 53 and 55 in the 
respective baths and also between the gripping 
rolls 47 and 48 whose engagement With the web 

nearly empty, its rotational speed is considerably 
greater than when the roll is full or nearly full. 
In other words, this roll speed varies from a 
maximum to a minimum during the winding 
operation, with the web. 5 being fed to the roll 
43 at a substantially constant linear speed. The 
mechanism automatically compensates for these 
rotational Speed changes through the rotational 
Slippage provided by the planetary gear and cou 
pling and at the same time constantly increases 
its torque delivery so as to maintain a substan 
tially constant pull on the web as the combined 
diameter of the roll 43 and the wound web in 
creases. On the other side of the gripping rolls 
47 and 48, the web 5 is drawn thereby at sub 
stantially constant linear speed from the then 

is sufficient to move the same in the direction. 
determined by the rotation of the latter rolls. 
The baths 52 and 53 are merely intended to il 
lustrate a typical use of the mechanism and do 
not form any part of the invention. - 
In the operative condition as shown in Fig. 2, 

the web 5 is moving from right to left, i. e., it 
... is being unwound from the roll 39 and wound on 

the roll 43. Accordingly, the notor S is rotat 
ing counterclockwise and Since the motor 46 is 
rotating in the same direction, the latter's drive 
of the winding roll 43 also moves the web in 
the same direction and maintains a substan 
tially constant tension on the web between the 
roll 43 and the gripping rolls 4 and 48. At the 
same time, the motor 42 is rotating in a clock 
Wise direction which means that the impellers 
6 and 7 of the connected transmission are 

rotating in the same direction, but the pull of the 
gripping rolls 47 and 48 rotates the roll 39 in an 
unwinding or counterclockwise direction and 
this rotational movement is imparted through 
the planetary gear of the latter transmission to 
the runners 27 and 28 thereof which accordingly 
rotate oppositely to the cooperating impellers. 
Hence, the hydraulic coupling 3 that is con 
nected to the roll 39 acts as a hydrodynamic 
brake on the web movement in the direction 
shown in Fig. 2 and Serves to maintain a Substan 
tially constant tension on the web between the 
roll 39 and the gripping rolls 47 and 8. 
The rotational speed of the output pulley 35 
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unwinding roll 39 and the coaction between the . . 
gripping rolls and the roll 39 also maintains a 
Substantially constant tension on the portion of 
the web therebetween. - 
When the roll 39 has been unwound Sufi 

ciently, the motor 50 is reversed in an appropriate 
manner, but the motors 42 and 46 continue to 
rotate in the directions indicated in Fig. 2. The 
roll 39 then becomes the winding roll and the 
roll 43 the unwinding roll so that the web 5 
moves from left to right. Under these condi 
ions, the transmission connected to the roll 39 
functions in the same manner as described for 
the transmission connected to the rol 43 when 
this was being wound, and the latter transmission 
then acts as a brake, all to maintain the web 
tension Substantially constant. The web move 
ment is periodically reversed in the above man 
mer until the desired conditioning has been 
accomplished. - 

I claim: - 
1. Winding mechanism for web material com 

prising a pair of rolls, reversible gripping means 
between which the web is passed for alternately 
moving the web in opposite directions between 

60 
of the transmission that is connected to the roll 
S3 is controlled by the load imposed thereon and 
the interaction between the component parts of 
the planetary gear train arising from the co 
operative action of the mechanical and hydraulic 65 
drives of the latter transmission. The load on 
the output pulley of the transmission 45 is 
represented by the winding roll 43 for the web 

: direction shown and its increasing weight as the 
web is wound therearound. Due to the flexible 
characteristics of the last named transmission 
arising from the ability of its coupling and 
planetary gear train components to respectively 
rotate relative to each other, the output Speed 
and torque automatically and instantaneously 

the rolls to direct the web towards one roll for Winding thereon while unwinding from the other 
5. roll, and transmitting means for each rollin 

cluding an hydraulic coupling having an im 
peller driven at constant speed in a direction to 
Wind the associated roil, a runner cooperably re 
lated to the impeller, and planetary gear means 
interposed between the runner and the asso 
ciated roll including a plurality of gear elements, 
One of the elements being connected to the im 
peller, another element being connected to the 
runner and another element being connected to 
the associated roll, one coupling serving to trans 
mit power to one of the rolls for winding and 
to assist the movement of the web and the other 
coupling acting as a hydrodynamic brake on the 
unwinding of the other roll whereby a substan 
tially constant tension is maintained on the 
Web in each direction, and each planetary gear 
means automatically adjusting to the changing 
torque requirements as the weight of the asso. 
ciated roll changes. 2. Winding mechanism for web material com 
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prising a pair of rolls, reversible gripping means 
between which the web is passed for alternately 
moving the web in opposite directions between 
the rolls to direct the web towards one roll for 
Winding thereon while unwinding from the other 
roll, and transmitting means for each roll in 
cluding an hydraulic coupling having an impeller 
driven at constant speed in a direction to Wind 
the associated roll, a runner cooperably related 
to the impeller, and planetary gear means inter 
posed between the runner and the associated roll 
including a ring gear, a Sun gear and a carrier 
Supporting a plurality of planet pinions in mesh 
with the gears, the ring gear being connected to 
the impeller, the sun gear being connected to 
the associated roll and the carrier being COn 
nected to the runner, one coupling serving to 
transmit power to one of the rolls for Winding and 
to assist the movement of the web and the other 
coupling acting as a hydrodynamic brake on the 
unwinding of the other roll whereby a Substan 
tially constant tension is maintained on the Web 
in each direction, and each planetary gear means 
automatically adjusting to the changing torque 
requirements as the weight of the associated roll 
changes. 

3. Winding mechanism for Web material com 
prising a pair of rolls, a pair of gripping rollers 
between which the web is passed to move the 
Sanne towards one roll for Winding While unWind- 3 
ing the other roll, a power transmitting means 
for the winding roll including an hydraulic cou 
pling having an impeller driven at constant Speed 
in the direction of the Winding roll, a Tunner 
cooperably related to the impeller and plan 
etary gear means interposed between the run 
ner and the winding roll including a plurality 
of gear elements, one of the elements being Con 
nected to the impeller, another element being 
connected to the runner and another element 
being connected to the winding roll, and a trans 
mitting means for the unwinding roll including 
an hydraulic coupling having an impeller driven 
at constant speed in a direction opposite to that 
of the unwinding roll, a runner cooperably re 
lated to the last named impeller and planetary 
gear means interposed between the last named 
runner and the " unwinding roll including a plu 
rality of gear elements, one of the last named 
elements being connected to the last named in 
peller, another last named element being con 
nected to the last named runner and another 
last named element being connected to the un 
winding roll, the last named coupling acting as 
a hydrodynamic brake on the unwinding roll to 
assist in maintaining a constant tension on the 
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6 
web and each planetary gear means automati 
cally adjusting to the changing torque require 
ments as the Weight of the associated roll changes, 

4. Winding mechanism for Web material com 
prising a pair of rolls, a pair of gripping rollers 
between which the Web is passed to move the 
Same to Wards One roll for Winding While un 
Winding the other roll, a power transmitting 
means for the Winding roll including an hydraulic 
coupling having an impeller driven at constant 
speed in the direction of the winding roll, a run 
mer cooperably related to the impeller and plan 
etary gear means interposed between the run 
ner and the Winding roll including a ring gear, a 
Sun gear and a carrier Supporting a plurality of 
planet pinions in mesh with the gears, the ring 
gear being connected to the impeller, the Sun 
gear being connected to the Winding roll and 
the carrier being connected to the runner, and 
a transmitting means for the unwinding roll in 
cluding an hydraulic coupling having an impeller 
driven at Constant Speed in a direction opposite 
to that of the unwinding roll, a runner cooper 
ably related to the last named impeller and plan 
etary gear means interposed between the last 
named runner and the unwinding roll includ 
ing a ring gear, a sun gear and a carrier sup 
porting a plurality of planet pinions in mesh 
With the gears, the last named ring gear being 
connected to the last named impeller, the last 
named Sun gear being connected to the unwind 
ing roll and the last named carrier being con 
nected to the last named runner, the last named 
coupling acting as a hydrodynamic brake on the 
unWinding roll to assist in maintaining a con 
stant tension on the Web and each planetary gear 
means automatically adjusting to the changing 
torque requirements as the Weight of the asso 
ciated roll changes. 

LLOYD. J. WOLF. 
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