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1 .

The present invention relates to a constant ten-
sion control, and more specifically to means for
controlling the operation of a storage roll or the
like, and a delivery roll associated -therewith,
under conditions such that tension in the ma-
terial passing between the storage roll and the
delivery roll shall be maintained constant
throughout the cycle of operation. A primary
object of the invention, then, is to provide mech-
anism establishing control over the power delivery
to two such rolls of such character as to accom-
plish such maintenance of uniform tension.

A further object of the invention is to provide
means whereby, as material builds up upon, or is
removed from, a storage roll in an organization
‘of the character above suggested, the ratio be-
twéen the angular velocities of the two rolls will
be progresswely modified to compensate for the
progressive variation in effective diameter of the
storage roll. A further object of the invention is
to provide means whereby, upon completion of a
cycle, the starting ratio between such velocities
may be readily and quickly reestablished without
the necessity of reversing the entire control
organization.

- Further objects of the invention will appear as
the description proceeds.

. One embodiment of the present invention finds
its primary utility in the control of a loom beam
diuring the winding of strands thereon; and the
invention has been shown, and will be described,
in that efivironment.

“To the accomplishment of the above and re-
Iated objects, my invention may be embodied in
the form illustrated in the accompanying draw-
ings, attention being called to the fact, however,
that the drawings are illustrative only, and that
change may be made in the specific construction
illustrated and described, so long as the scope of
the appended claims is not violated.

Fig. 1 is a more or less diagrammatic plan view
of a control constructed in accordance with my
invention associated with the beam and delivery
roll of such a machine;

Fig. 2 is.a fragmentary transverse section taken
substantlally on the line 2, 2 of Fig. 1;

Fig. 3 is a more or less diagrammatic plan
view of the control mechanism per se; and

Fig. 4 is a wiring diagram.

Referring more particularly to the drawings, it
will be seen that I have indicated at 10 a conven-
tional loom beam with which is conventionally as-
sociated -a delivery roll {1 flanked by idlers 12
and 13. ‘In accordance with conventional prac-
tice, strands or other material 14 will be threaded
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between the idler 12 and the delivery roll ll

around the major periphery of the delivery roll,

thence between the delivery roll and. the idler
13, and thence to the beam (8, all as indicated
in Fig. 2. The primary function of the present
invention is to vary the angular velocity of the
beam 10, and the ratio of its angular. velocity to
that of the roll 11, at a rate such as to maintain’
always a constant tension upon that region of
the material 14 between the idler {3 and the
effective periphery of the beam (0. Since ma-~
terial will progressively build up on the beam (0
to increase the effective periphery thereof, it will:
be obvious that, if the delivery roll {{ is driven
at constant angular velocity, the angular velocity
of the beam 10 must be progressively decreased.

A power source, indicated generally by the ref-
erence numeral 15, will preferably comprise an
electric motor {6 with which may, if desired, be
associated a speed varying transmission unit in-
dicated at 11. For the purposes of disclosing
the present invention, it will be assumed that the
unit 17 is operated always at a single setting.

Suitable means, such as a plurality of V-belts
18, transmit power from the motor 16 and unit IT:
to a pulley 19 fixed to a jack shaft 20 which is
mounted for rotation in suitable bearings parallel
with the axes of the delivery roll I{ and the beam
i0. A sprocket 21 on the shaft 20 is connected
by chains 22 to a sprocket 23 on a countershaft
24; and power is delivered from said shaft 24
to the delivery roll {{ through a sprocket 285,
chains 26, and a sprocket 27 on the shaft il. - It
will be clear that the shaft {i will be driven al-
ways at a speed constantly proportional to the
speed of the power source 15.

The beam 10 carries a sprocket 28 Which is,
driven, through chains 29, from a sprocket 30 on
the output shaft 31 of a gear unit indicated at 32,
said gear unit, in turn, being driven by the output

“shaft 83 (Fig. 3) .of a variable speed transmis-.

sion 34. .

A further sprocket 35 on the shaft 20 is con-
nected by chains 36 to drive the input unit 37
of a slipping clutch indicated generally by the
reference numeral 38; and the output element 39
of the clutch 38 is drivingly mounted upon the
input shaft 40 of the transmission 34. The clutch
38 will be of the type in which the element 39 will
slip and lag behind the element 37 by a constant
ratio, so long as the torque demand applied
thereto remains constant. The rate.of slip, how-
ever, will vary in response to the load impressed:
upon the cluteh, in the direction of load variation.
Clutches of the character here under considera~.
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tion are well known in the art and, since the de-
tails of elutch structure form no part of the pres-
ent invention, the clutch has been illustrated dia-
grammatically. One such clutch currently ob-
tainable on the market is identified as a “Hilliard
Adjustable-While-Running Slip Clutch.”

One type of variable speed transmission which
may advantageously ibe wsed ‘in’ the practice «©of
my invention is the-well known “Reeves” -type
which is illustrated more or less diagrammati-
cally in Fig. 3. Such a transmission comprises
a frame in which are journalled the.output.and
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algebraic sum of the velocities of the shafts
20 and 40.

A sprocket 12 on the shaft 69 is connected
by a chain 13 to drive a sprocket 74 on the
armature spindle of a transmitter unit 75 of a
self-synchronous system. Suitable electric con-
nections between the unit 75 and a receiver
unit 76 -of suth: self-synchronous ‘system ei-
fectively Jock -the arnmatures of the two self-
synchronous units together, when those electric

":gonnections are established. A drum or pulley

input shafts 33 and 48 upon parallél, spaced

axes. An expansible V-pulley comprising. mating

cones 41 rotates with the shgft 40, and -a cor~

respondingly pulley comprising cones 42 rotates

with the shaft 33, an edge active.belt-43- pro-

viding a driving connection between said pulleys.

A lever 44 is operatively connected to.one-dise’

of each pulley, through suitable thrust bearings,
and :a-:lever -85 -is-. gperatively -connected to -the
othersdisciof edch -pulley, ‘through thrust bear-
ings,: said levers-being intermediately -pivoted-as
46146 “fand- 47 :so ‘that, .as the projecting -ends
af:the two levers-are-moved toward-each other,
the' cones -4l will ‘be -moved -toward -each-other
to- inerease -the-effective diameter of -the input
pulley; while: the~cones 42 awill the -moved--away
from-each :other: to-decrease: the-effective diam-~
eter tof -the -output rpulley, thereby :ncreasing
the:sspeedzat which -the shaft 33 will be -driven
in: response tora predetermined speed-of -rotation
df -the shaft 40. -Means is--provided for .con-
troling ~the relative :peositions of the levers &4
and.-A5, such-means, -in-the illustrated embodi-
ment:af the invention, comprising a fluid motor
and: méeans -for :eontrolling “the :same, indicated
genersly by -the reference numeral £8. -Sueh
control -means may advantageously fake the
forim :of the:device illustrated -and described in
the ~patént o Harry -C. Clay . 2,308,541 “issued
December:29, 11942, -the cylinder-49 ¢f -the-mofor
beingsecured-to- the lever 45 :and the piston’ 50
thereof being secured to the lever 44. Vdlve
mechghisiy for controlling fluid flow-to the motor
is indieated at:5i, and . mayiinclude. an actuating
lever52.. .In:the :illustrated-embodiment -of -the
invention, - a béll -crank lever £3 has one:arm 55
operatwely zgonnected o the actuator :52 by :a
link 54, "the other sarm 56 -of ‘said ‘lever “being
a:rranged for: actuation by mechanism ‘herein-
afterito Gedescribed.

FRA sprorc"ket BT carried -on a1 extension of the
faék Bhgft =20 45 connected, by :a chain 58, to
drivera sprocketi5y on a-shaft 60 6f o differentisl
mechanism 6f. A sprocket ©62:on an. extension
of theinput shaft-40 of “the transmission 34 is
connected by a :¢hdin 63, to drive -a ‘sprocket
64 on-a" second ‘shaft ‘65 of the unit 61. The
umt ‘GI “may. prefe:tably he -of -the type fully
illustrated -and -described ‘in the patent ‘to
William R. Perry 2,168,071 issued August 1,71939:
As shown’in Fig. 3 heredf, the shaft 60 is con-
nected- by -a.chain 66 to.drive .a sun gear 67
loosely .mounted .on.an .intermediate .shaft 69;
the shaft 65 .is -gear .connected to .drive a.sun
gear 8. loosely -mounted -on the _shaft .89; .and
a rearriage- 10, fixed to the -shaft69,. carries .a
series-:af planetary:gears Tl :meshing with the
gesrst8T iand -68. It will be clear that the dif-
fereritial’ mechanism ‘will -measure -any difference
in-welocity -between- the -shafts 20 -and 49, and
that: theshaft 68 will -be-rotated -at:a rate,-and
in g :direction, determined by rone-half ‘the
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:mecteéd to thedever:arm 56.
1 cincone--direction: will shift the lever §3 in a

.11. on. the .armature spindle of the unit 1§ is
operativély associated with a strand 8 con-
Rotation of the drum

counter-elockwise direction; and the valving
mechanism .is. such that such movement of the
" lever 53 will supply fluid to the motor 48 to
cause .said motor to move the associated ends
of the levers 44 and 45 away from esch other.
This -control .- mechamsm is-such that each .po-
sition-of. the dever.53 .will produce a correspond-,
ing: relative. posmon of the levers 44 and-45.

The strand-18 is.continued.to. the core T9 of
a. solenmd 80. The relation between the solenoid
and the lever .53 .is such that energization. of
the -solenoid.will .tend to . mowe. the lever 83 in
a -elockwise direction. .In. . Some .instances, a
counterwelght may take the jplace of ‘the .sole-
noid-:88:

In Fig. 4,.I have .mdlcated the units 15 and
16 and.conventional electric_connections locklncri
together .the armatures. of said units, a switch
unit.81 being.shewn, arranged to dominate those
electric..connections. .Assuming the connections
hetween...the - two .sélf-synchronous units ‘to be
established, the operation ¢f the control, .as thus
far- described, will be as_ follows: )

A -strand or strands of .material 14 being
threaded. past the :délivery .roll i1 and to the
beam .19, in .the_manner illustrated in Fig. 2,
the .motor 16 will The energized fo drive t_he
assembly. ..In:the heginning of a cycle, and as-
suming the .roll i{ and the beam 18 fo be of
equal peripheral dimensions, the roll and the
heam will be driven.at.egual angular velocities.
Upon the completion of its first . revolution,
however, -the effective diameter of the beam 10
will .begin- to increase .as the material 14 is
laid thereon. .Bince fhe two rotors are moving
at .equal angular velocities, this increase in
effective diameter of the beam 10 will fend to
increase fhe :tension .in. the -stretch of material
extending .between . the .delivery .roll .and the
heam. .This .inerease .in tension will have a
braking -effect on-the . beam 10; and that effect
will be- transmitied, . through the chain 23 and
unit-32,-to -the-output shaft.33 of the transmis-~
sion-34,.and thenece, through the belt 43, to the
input shaft 48-of the .transmission. The rate
of .slip -between -the .parts .of the cluich 38 will
thus-tend. to. increase, thereby .causing the shaft
65 .of-the differential unit 61 to lag behind the
shaft 60 thereof. The shaft. 69 will measure that
change in the rates.of .rotation of the shafts
60 and 65, whereby the armature of ‘the trans-
mitter :unit 15-.will .be - turned.. The. .armature
of the.receiver -unit 1§ -will.thereby be turned to
a corresponding degree to wind.in on the.strand
18 and.shift .the lever.83 in a counter-clockwise
direction, whereby “the valving .mechanism . 51
will-cause- the -motor -48 -to increase the distance
between the:ends of the levers 44 and 45, whereby
the -speed- ratio -between the shafts 40 and 33
of the fransmission:34.will. be. modlﬁed to. reduce
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the velocity of the shaft 33.
lar velocity of the beam 18 will be: progressively
reduced, at a rate such as ‘to maintain a constant
degree of tension in the stretch of material
extending between the dellvery roll Il and the
beam - {0..

It will be clear that, if the organization were
used for unwinding material from a sforage
reel, g tendency toward reduction in the tension
in-the stretch of material-between the storage
roll and the delivery roll' would ‘result in a re-
duction in the rate-of slip ‘between the parts of
the clutch 38 to prodiice rotation of thé shaft 69
in the opposite direction. An opposite arrange-
ment ‘of the -connection’ between the unit 76
and the motor.48.would cause the motor to -be
actuated to shift-the ends of the levers 44 and 45
toward each other, thereby increasing the angu-
lar velocity of the shaft 23.

-In the illustratéd organization, when the beam
10 has been. filled to" desired capacity, it is de-
sirable to stop further operation of the control
while the beam is doffed, and it is highly desit-
able that the control be returned to starting con-
dition promptly, so that there may be no -delay
in preparing to load:a new beam. I accomplish
such prompt return throu Drh the mechanisin now
to be described.

‘A main switch-82 is arranged to connect the
switching mechanism of Fig. 4 into an electric
power -line. - The electric conneéctions between
the units 78 and 76 are dominated by the switch
82 and comprise line wires 83 and 84 leading
from opposite sides of the switch 82.  The line

wire 83 is connected to a movable-arm 85 of &

the switch unit 81, said arm 85 normally being in
contact with a terminal 88 of the self-synchro-
nous system :connections. A second -movable
switch arm. 87 is normally in contact with the

opposite terminal 88 of said connections; and a 4

wire 89 connects. said. switch arm 87 with a wire
80, from which 'a wire 94 leads to the line wire
84, A relay, comprising a magnet coil 82, domi-
nates the ‘switch arms 85 and 81, being operable,
upon energization of said magnet coil, to' shift
the arms 83 and 87 out. of contact with:-the ter-
minals §6:and 88.. One end of the coil §2 is con-
nected by a-wire: 98 with the wire 89, and so
with the line wire 84, while a wire 94 leads from
the opposite end of said coil to a-terminal 85 of
a ‘manually controlled, normally open switch.
Said switch includes a bridge piece 98 movable
to ‘bridge the terminal 95 and a terminal 97, the
ferminal 97 being connected by a wire 98 with the
line wire 83. . Obviously, when: the manual switch
is actuated, to bridge the terminals 85 and 97, the
coil: 92 will be energized to break the electrical
connection between the self- synchronous units
75 and 76.

“The bridge piece 96 .also estabhshes an ener-
gizing circuit-for a relay in-a switch: unit-8i’,
comprising a magnet coil 108. One end of the
coil {08 is connected by a wire 99 with the wire
94, while the other:end of said coil 196 is.con-
nected by a wire 181 with. the wire 80. Thus,
when' the términals 95 and 97 ‘are bridged, an
energizing circuit for said coil 180 is established
from:line wire ‘83 through wire 98, terminal §7,
bridge piece 96, terminal 95, wire 84, wire 99, coil
160, wire 101, wire 86, and wire 91 to line wire
84. - A switch arm 102 is dominated by the coil
100-and, upon energization of said ¢oil, is moved
into- contact with a terminal 108. A wire 184
connects said terminal .103 with line wire 83,
while a wire 105 connects the switch arm 102

Thereby, thé angu-
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6
with one end of the coil 106 of the solenoid 80,
the opposite end of said coil being. connected by
wire (07 with line wire 84. - Thus contact of the
switch - arm.- {02 ‘with the termingl 183 estab-
lishes' an energizing circuit for the solenoid 80
leading from line wire 83 through. wire 104, ter~
minal 183, switch arm 102, wire (05, co11 IDB a,nd
wire 167 to line wire 84..

Thus it will be seen that manual shlftmg of
the bridge piece 9% into engagement with:the
terminals 95 and 97 not:only breaks the electric
connections through which-the transmitter unit
T8 dominates the receiver unit 76, but also ener-
gizes the solenoid 88 to return the levers 44 and
45 to starting position: without at all affectmg
the unit 81 or the transmitter unit 75.

The switch unit 81’ includes also a sw1tch arm
{68 dominated by the relay coil 139 and movable,
upon energization of said coil, into. contact: with
a terminal {€3. The arm 198 is connected by
wire 110 with-a terminal ii{ normally engaged
by a bridge piece 112 which engages also a ter-
minal 113 connected by wire 114 with wire 94.
The terminal 189 is connected to wire 104.. Thus,
upon energization of the coil (89, a holdlng cir-
cuit for said coil is established, leading from:line
wire 83 through wire {84, terminal {89, switch
arm-{98, wire {18, terminal 111, bridge piece 1i2;
terminal 118, wire { (4, wire 94, wire 99, coil (09,
wire 104, Wzre 90, and wire 91 to line wire 84. ..

When the lever 44 reaches starting position,
it engages the plunger 1{5 of a normally closed
limit switch 416, said plunger carrying a bridge
piece t1T. A wire 118 leads from the wire 105
to one terminal of a lamp {19, the opposite ter-
minal of which is.connected by a wire 120 with
a terminal 121 of the switch (8. Bridge piece
117 electrically connects terminals (2f and 122,
the latter of which is connected by wire {23 with
line wire 84. Thus, when coil 109 is energized
to move switch arm 102 into engagement -with
terminal. 103, the lamp {69 is energized: and it
will remain energized until plunger 15 is en-

gaged and shifted by arm 44 to open switch i 1 6.

- A wire 124 connects line wire 83 -with- one
side of a lamp 125, the other side of which is
connected by wire {26 with line wire 84 so that,
whenever the switch 82 is. closed the lamp I25
will be energized.

The switch arm {08 dommates also, a holdmg
circuit for the coil 82 of the switch unit: 81, -said
circuit. being traced from: line wire 83 through
wire 104, ferminal 109, switch arm {93, wire 110,
terminal {11, bridge piece 12, terminal 113; wire
114, wire 84, coil 92, wire 93, wire 99 and wire 91
to line wire 84. After the levers 44 and 45 Have
attained starting position, as indicated by:the
deenergization of the lamp 118, anid when a new
beam has been installed for loading, the operator
will press the button associated with the bridge
piece. 112 to break the holding circuits. for the
coils 92 and {80, whereupon the switch.parts will
return to the positions in which they are: illus<
trated, thus breaking the energizing circuit for
the coil {06 and reestablishing the lockmg con-
nections between the units 75 and T8. o

Preferably; the clutch 38 will be capable of ad-
justment while running to vary the torque trans=
mission capacity of the clutch, thereby varying
the value of the gross tension maintained in-the
stretch of material between the idler 13 and the .
beam: {8; and I have shown'a hand Wheel I21
for effecting such adjustment. :
I claim as my invention: : :

1. A constant tension control mechamsm com-
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prising @-rotor;a delivery:roll torcontrol the lineal
velocity -of material ;passing between -said rotor
and said:delivery-roil, means-for driving said-de-
livery:roll at:predefermined:speed, and:means:for
driving said rotor:at variable:speeds-comprising-a
power -souree, a:speed-varying transmission com-~
prising g ‘first :shaft,-a second :shaft, means pro-
viding a driving connection hetween said shafts,
-and an .element shiftable oppositely-to-vary op-
positely -the -transmission ratio hbetween said
shafts, -means -connecting said power source fo
drive -said -transmission ‘first shaft, -said last~
named:means including a-slipping cluteh, means
connecting waid transmission second: shaft to drive
-said -rotor, -a differential mechanism- including =
first sun gear, a second sun gear,a planetary.gear
‘meshing with said sun-gears, and-a carriage sup-
porting -saig - planetary -gear; means connecting
said transmission first :shaft-to  drive said - first
sun.gear, means driving said second sun gear at
avelocity- constantly proportional to the speed.of
said delivery roll, :a fransmitter unit of -a self-
synchronous-system having an-armature:driving-
1y -connected to said carriage, a receiver unit of
s ‘self-synchronous system having .an armature
operatively .connected to:shift :said transmission
shiftable element; and electric .connections he-
tween -said units enforcing rotation of sald re-
eeiver -armature in response ‘to rotation of ;said
transmittér-armature.
2. The meéhanism of claim 1-including switch
mechanism dominating: said.electric connections
and -operable 'to -open -said connections to ‘free
-gaid ‘receiver armature-from the domination of
said transmitter-armature.
3. A constant tension control mechanism com~
.prising s rotor, a‘delivery roll.to control:the lineal
velocity -of ‘material passing between said rotor
and-said delivery roll, means for driving said de-
livery roll at predetermined speed, and meansfor
driving said. rotor =t variable :speeds comprising
2 -power source, & speed-varying fransmission
comprising a-first shaft, a second shaft, means
providing - & driving connection between said
ghafts, -and .an . element shiftable oppositely to
vary -oppositely the ‘transmission ratio .between
said-shafts, means. connecting said power .source
{0 :drive said- transmission first shaft, said last-
named means including a slipping :¢lutch, means
conpecting 'said ~transmission secand shafft to
drive .said rotor; -a ‘differential ;mechanism -in-
cluding a ‘first sun :gear, :a second Sun gear, &
planetary gear meshing with said sun-gears, and
a.carriage:supporting said:planetary gear, means
conmecting ssaid-tiransmission first shaft-to drive
sald:first sun.gear; means driving said:second:sun
.gear-at a-velacity constantly -proportional to the
‘speed. of said delivery-roll, a_fluid motor opera-
tively -connected -to . said  transmission -shiftable
element “to -shift the :same, :self-compensating
valve-mechanism confrolling - fluid flow to-said
fluid-motor, and means connecting said carriage
to -actuate :said valve mechanism progressively
npon-progressive-rotation:of said carriage to.shift
said transmission element -progressively in one
direction.
.4_~The-mechanism-of: claim. 3 including ‘means
operable- to render .ineffective :said .means con-
necting said;carriage to actuate said valve:mech-
anism,.
45, The:mechanism of claim 4 including means
" operable; ‘when-said connecting means is so ren-
dered ineffective, to’shift-said transmission:shift-
able element in the opposite direction.

-6. The mechanism:of.claim.5.in which said last-
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named means is-independent-of said.carriageand
of said power: source. :

. A constant. tension control mechanism.com~-
prising:a rotor, a. delivery:roll to-control the.lineal
velocity -of - material passing hetween -said xrotor
and said delivery roll, means for driving said de~
livery roll .at -predetermined :speed, and-means
for.driving saidroter.at variable.speeds compris-
ing:a power source;-a speed-varying fransmission
comprising-a first-shaft, & -second:shaff, means
providing & .driving connection -between .said
shafts, and -gn .element .shiftable. oppositely fo
vary..oppesitely -the transmission. ratio hetween
sald shafts, :means connecting-said -power. source.

‘to drive said transmission:first shaft, said lask~

named. means.including -a.slipping.clutch, means:
connecting -said -transmission -second -shaft -to
drive:said:rotor;.a:differential mechanism includ-
ing a first sun gear, a second-sun.gear; a planetany

-gear meshing-with:said sun:gears, -and a carriage

supporting;said-planetary.gear, means-connecting
said transmission ‘first-shaft to drive said.first
sun gear; :-means driving-said .second sun .gear
ata velocity-constantly-proportional:to: thesspeed
of :said -delivery -roll, :a -fluid motor -operatively
connected .bo. said -fransmission shiftable element
to:shift the:same,; self-compensating valve:mech-
anism confrolling fluid flow to said fluid motox;
a transmitter unit of - self-synchronous:system
having an-armature drivingly connected-to-said
carriage, a:receiver-unit .of :a :self-synchronous
system having an-armature connected:to-actuate
said valve:mechanism progressively:in one diree-
tion, wupon progressive -rotation of:said-receiver
armature -in one -direction, electric -connections
hetween said-units to-enforce:rotation of:said re-
ceiver -armature-in -respanse -to rotation of said
transmitter-armature, ;switch ‘means. dominating
said :electric -;connections -and. operable -to -hreak
the same-iofree said.receiver-armature from-the
domination of said -transmitter .armature, ;nd
electric ;mofor means operatively -connected to
sai_d_:valve -mechanism ~and :operable, ‘when said
receiver -armature is so freed ;and said .electric
motor means is energized, to actuate said valve
mechanism:in the opposite direction.

;8. The mechanism of claim 7 including an-en~
ergizing cireuit for -said -electric :motqr means,
said switch means .dominating said energizing
_c;rcm_t;and,ﬁo,ein_g arranged-to. close said-energiz-
ing :cireuit--when, -and -only -when, sgid . .elestric
connections hetween:said units-are. broken.

9 -A counstant tension .control mechanism com-
pmsi'r}g :a-rotor;a-delivery roll-to control:the:lineal
velociby :of -material passing between said-rotor
and, said delivery:roll,-means for:driving:said de~
livery:roll at predetermined speed, .and means:for
driving-said rofor at variable:speeds comprisinga
power source, a speed-varying transmission com-
prising-a first shaft, a:second :shaft, means:pro-
viding: a driving connection between said shafts,
and an-element shiftable oppositely: to vary:op-~
positely the - transmission -ratio ‘between said
shafts, means.connecting :said :power source.to

drive said transmission  first -shaft, said Jlast-

named means:including: a.slipping -.clutch, means
.copnecting :said transmission :second :shaft ‘to
,<_1r1ve- said-rotor, a differentizl:mechanism inctud~
ing afirstisun-gear,; s second:sun.gear,; a-planetary

gear meshing with said:sun gears, and a-carriage

supporting said-planetary gear,)means:connecting
said “fransmission first.:shaft ‘to..drive :said first
sun gear, means driving:said second-sun-gear at
2 'YechIt_y-.constantly.;proportiona‘l to the speed-of
said -delivery -rall,-a-fluid .motor operatively.con-
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hected t6.$41d transmission. shiftable element to
shiftthe same,. self-compensating - valve ‘mech~
anism controlling fluid flow: to said fluid motor, a
transmitter unit of a self-synchronous -system
having:an:armature drivingly: conneocted to said
carriage, g receiver: unit: of.a- self-synchronous
system having: an armature connected to actuate
said.valve mechanism ‘progressively in one direc-
tion, ‘upon progressive rotation ‘of said. receiver
armature in one.-direction; electric connections
between said iinits ‘to enforce rotation of said
receiver armature in response to rotation of said
transmitter armature, a normally-closed switch
in the electric connections between said units, re-

lay means operable, upon energization, to move .

said switch to .open position to break said con-
nections to free‘said receiver armature from the
domination of said transmitter armature, eleetric
motor 'means.operatively connected to said valve
mechanism and operable;, when said receiver arm-
ature is so freed and said eléctric motor means
Is energized, to actuate sald valve mechanism in
the opposite direction, an energizing circuit for
said electric motor means, a normally open switch
in said energizing eircuit, relay means operable,
upon energization, to close said normslly-open
switch, an energizing circuit for said relays, said
relays being connected therein in parallel, and a
normally-open manually-operable switch in said
last-named energizing ecircuit.

10. The mechanism of claim including a hold-
ing circuit for said relays independent of said
manually-operable switch, a normally-open
switch connected in said holding eircuit, said
last-named relay being operable, upon energiza-
tion, to close said last-named normally-open
switch, and a normally-closed manually-operable
switch connected in said holding cireuit,

11. In a device of the class described,; a delivery
roll and o storage roll, said delivery roll being
driven at a velocity constantly proportional to the
lineal velocity of a strand running between said
rolls, and means for controlling tension in that
reach of such strand extending between said rolls,
comprising speed-varying meang for driving said
storage roll including an element shiftable op=
positely to vary oppositely the speed at which
said storage roll is'driven, gnd including a slipping
drive connection having a substantially fixed slip
ratic under predetermined load conditions, such
ratio being oppositely variable in response to op-~
posite load variations; a differential mechanism
including a first sun gear, a second sun gear, a
planetary gear meshing with said sun gears, and
a carriage supporting said planetary gear, means
driving said first sun gear at a velocity constantly
proportional to that of said delivery roll, means
driving said second gun gear through said slip-
ping drive connection at a velocity constantly
proportional to the output velocity of said slipping
drive connection, a transmitfer unit of a self-
synchronous system having an armature driv-
ingly connected to said carriage, a receiver unit
of a self-synchronous system having an armature
operatively connected to shift said element, and
electric connections hetween said units enforeing
rotation of said receiver armature in response to
rotation of said transmitter armature, B

12, The device of claim 11 including switch
means in said electric connections operable to
break sald connections thereby freeing said re-
ceiver unit armature from the domination of said

" transmitter unit,

13. In a device of the class described, a delivery

roll and a storage roll, said delivery roll being
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driven'at a velocity constantly proportionalto the
lineal velocity of a strand running between said
rolls, ‘and means for controlling “tension:-in that
reach'of such strand extending between said-rolls,
comprising speed-varying means for driving said
storage roll-including an element shiftable.oppo-
sitely: to: vary. oppositely the Speed at-which:said
storage roll is driven, and ineluding a-slipping
drive connection having a substantially fixed slip
ratio under predetermined-load conditions,.sueh
ratio-being oppositely variable in response to-op=-
posite load variations, means for-measuring the
direction and degree of variation in such slip ratio
including a self-synchronous receiver and- means
for transmitting such: variations to said receiver
to effect rotation of the receiver: armature oppo=
sitely in response-to opposite variations in such
slip ratic, and means operatively cohnecting:said
armature to shift said element. - Do i

14. In a device of the class described, a:de-
livery :roll-and: a -storage roll, said delivery: roll

. being driven at a velocity constantly proportional

to the lineal velocity of a strand running be~
tween said rolls, and means for controlling ten=
sion in that reach of such strand extending be-
tween said rolls, comprising speed-varying means
for driving said storage roll including an element
shiftable oppositely to vary oppositely the speed
at which said storage roll is driven, and includ-
ing a slipping drive conneetion having g substan-
tially fixed slip ratio under predetermined load
conditions, such ratio being oppositely varigble
in response to opposite load variations, g differ-
ential mechanism including a first sun gear, a
second sun gear, a planetary gear meshing with
said sun gears, and a carriage supporting said
planetary gear, means driving said first sun gear
at a velocity .constantly proportional to that of
said delivery roll, means driving said second sun
gear through said slipping drive connection at a
velocity constantly proportional to the output ve-
locity of said slipping drive connection, g trans-
mitter unit of a self-synchronous system having
an armature drivingly contiected to said carriage,
& receiver unit of a self-synchronous system hav~
ing an armature, electric connections between
said - units enforcing rotation of said receiver
armature in response to rotation of said trans-
mitter armature, a fluid motor operatively con-
nected to said transmission shiftable element to
shift the same, self-compensating valve mecha-
nism controlling fluid fow to said fiuid motor,
said receiver unit armature keing connected to
actuaie said valve mechanism progressively in
one direction, upon progressive rotation of said
receiver unit armature in one direction, a nor-
mally-closed switch in the electric connections
between said units, relay means operable, upon
energization, to move said switch to open posi-
tion to break said connections to free said receiver
armature from the domination of said trans-
mitter armature, electric motor means operatively
connected to said valve mechanism and operable,
when said receiver armature is so freed and said
electric motor means is energized, to actuate said
valve mechanism in the opposite direction, an
energizing circuit for said electric motor means,
& normally-open switeh in said energizing cir-
cuit, relay means operable, upon energization, to
c}ose said normally-open switch, an energizing
circuit for said relays, said relays being connected
therein in parallel, and g normally-open manu~
ally-operable switch in said last-named energiz-
ing circuit.

15. In a device of the class described, g deliy- -
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ery roll'and & storage roll; said delivery:rolibelig
dnven at'- a- velocity constantly proportional to
tHe-lineal’ velocity- of & -strand running: between
sa,id rolls, and means-for- controlling tension in
that reach of:such: strand extending between:said
rolls;- comprising- speed-varying means: for-driv<
1ngA said- storage-roll -including-an element shift=
able- opp051te1y to* vary- oppositely: the: speed: at
which said: storage: roll 1§ driven, andincluding
& slipping drive connection:having:a substantially
fixed» slip-ratio under predetermined- load: condi=
tions; such-ratio-being-oppositely: variable in:re=
sponse’ to" opposite load’ variations, means: for
messuring: the direction-and degree-of variation
fit-such slip ratie- including. a- self*synchronous
receiver: and means-for transmitting- such varia=
tons to said receiver to-effect rotation of the re=
celver:armature oppositely-in-response fo opposite
variations in such. slip: ratio; & fluid ‘motor-con=
niected . to-shift-said shiftable: element; self-com-
pensating: valve mechanism controlling fiid fiow
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to sald fliid motor; said:recelver: armature:being
operatively.connected to-actuate said. valve;mech-
anism; and switch:means: for»renderingsaid trangs
mitting means:ineffective.

16. . The device: of-claim- 15 including: eleetric
motor: means: operatively: connected . to. actuate:
said valve mechanism; said: switch: means; in:
cluding means. for-energizing:said:electriccmotor
means- when, and: only whety. said: transmitting
means:is so:rendered ineffective.
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