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This invention pertains to a warp beam driving
and warp let-off mechanism for textile machinery
in general, and more specifically, to such beam
driving and let-off means as may be applied to
gnitting machines and to looms.

In many types of textile machinery a rela-
tively great number of separate threads are

wound on large spools generally known as warp

beams, and are drawn from or fed from these
beams under tension, the eontrol for let-off from
the beara heretofore having taken widely varied

forms, but in many instances, having involved a

driving means for the beam, the control for which
“has been derived from many and varied mecha-
nisms.

1t is a general eb;;ec.t of the invention to devise
warp beam driving means which shall function
to control the rotation of such beams in textile
machinery in a manner to.let oif the warp threads
under a uniform tension for all conditions of
operation.

It is a further obhject of uhe invention to pro-
vide a warp let-ofi mechanisya which is of rela-
tively simpele and compact form and which shall

have ample power teo advance the beam to let

off the warp threads during acceleration of the

meachine upon starting and to synchronrize the

acceleration of the beam ifself with the accelera-
tion of the other elements of the machine so
that tension conditions in the warp threads are
not noticeahly different during starting condi-
tions than they are during norrmral operation of
the machine under running conditions.

It is a further ohject of the invention to pro-
vide warp let-oiff and warp beam driving means
which may be operated with a minimum amount
of power and which may be consrolled from the
warp thread tensioning devices themselves in a
manner so that the normal fluctustion of the
warp threads and slight changes in tension thera-
in during the knitting or other textile fabric-
forming cycle are not reflected in chances in
warp let-off speed, but which shall be very sensgi-
tive to any increase or decrease over normal op-
erating tensiont and effactive for rapidly re-
establishing the normal condition.

It is a further object of the invention to devise
a warp let-off mechanism which functions upon
a plurality of warp beams and which aTects each
of sald beams and the warp tihreads et off there-
from in substansizlly the same manner.

A further chject is that of devising a warp
peam rofating and warp let-cif device which is
adapted to prevent any overrunning of the heams
upon sudden stopping of the machine to which it
is applied or of which i forms a part, thereby :
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to prevent huilding up of a slackness in the warp
threads during stopping which would, of course,
be reflected in the quality of fabric produced
when the machine was again started.

It is a more spemﬁc okject of the invention to
devise a warp let-off for a warp knitting machine
wherein the let-off of the warp threads from the
several beams shall be precisely controlled during
the starting of the machine, during normal

- running thereof and upon stopring so that there

shall he no undue tension or slackness in the
W&l o threads such as might result in the so-called
“stop marks” which are frequently obvious in
warp knitted fabrics and indicate that point- at
which the meachine was stopped, these marks
fregquently being of such pronounced character
that they cannot be removed upon finishing.

Other objects of the invention will be evident
from the following more detailed disclostire of
the invention as applled to a warp knitting ma~
chine and to a loom. |

In textile machinery such as warp Knitting

- machines and looms, a vlurality of threads which

oo to form the fabric or a portion of the fabric,
are freguently wound on beams which are
sctually very large spools and which are rotatably
mounted in the machine or on a supporting
structure adiacent. thereto. In some instances
the warp threads are drawn from the beams
which are merely retarded by various types of
brake mechanisms. However, it is more custom-
ary in machines of later type to drive the beams
positively in such manner that the warp threads
are let off at substantially the rate of consump-
tion thereof at the fabric-forming instrumen-
talities in the machine.

Upon starting a textile machine it is always
difficult to avoid an excess of tension or an undue
slackness in the warp threads since the accelera-
tion of the machine itself and that of the beam
do not always follow the same curve, but are, in
many instances, dependent upon the position at

- which the machine itself was stopped and other

0%
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variables. It is also difficult to stop the machine
and beam without some tendency for the latter
to overrun or to decelerate too quickly if sufficient
driving force is not provided for a required period
of time. Under any of these conditions the ten-
sion of the warp threads being disturbed as it
would be either to give rise to excessive tension
or to slackness, results in certain imperfections
in the fabric produced which are normally termed
“ston marks.” If these marks are not very pro-
nounced, they may disappear to a great extent
upon finishing the material, but more often it is

not possible to eliminate them in any way and




therefore, the material has inherent therein a
defect at each point at which the machine has
stopped. Obviously, this is somethmﬂ which 1s
most de51rab1y to be avoided.

According to the invention, the driving of the

‘warp beam or beams is accomplished through

what will hereinafter be more generally termed
clutch and brake devices, or magnetic couplings,

- one of which is devised to transmit power from

a positively driven element fo the warp beam and

- the other of which is devised for 1e='=15t111g or
cancelling out part of the output of the first.
These magnetic couplings or clutch and brake
devices comprise a unit one member of which,

the clutch, includes a driven, electrically ener-

is of substantially the sams physical form, ex-

2,539,296

- means hereinafter to be described in greater de-
tail and which in the descrlptlon is generally re-.

ferred to as current dividing means one form of

. which is technically termed an impedance bridge.

During acceleration, the impedance bridge or

other current controlling or dividing means funec-

 tions to energize the clutch or the magnetic driv-

- Ing portion of the unit with considerably more :

10

current than is furnished to the brake or revard-

ing part of the unit.. Upon arriving at full speed

and during nermal running conditions, an amount

-of current is fed to each element of the unit such

that the output thereof as applied to the warp

. beam is just sufficient, considering the tension

15

- gized stator and a rotor, and the other of which

cept that the stator is fixed in position rather

than being rotated or driven.
preferably spaced along the same shaft and are
adapied to convey the power of the driven stator
-or electrically energized portion of the clutch

These rotors are

20 _ _
- chine is stopped, the reverse takes place, that is,

~ through to the warp beam by means of inter- |

meshing gearing or the like, preferably irre-
versible gearing. One unit comprising a driving

and retarding member is provided for each beam

and as many units as are employed are them-

- selves connected so that their driven, electrically

energized stators may ke rotated from some com-

mon source of power at the machine, for ex
‘ample, from g shaft therein which is driven in

syuchromvm with other parts such as the cam |

- shaft in a warp knitting- machme_ or a similar
- cam shaft or the crank shaft in a loom. Tt is,
- however, npreferable that these uniis be driven

from some pait of the textile machine itself
~which is driven in synchronism with the entire

‘machine, at least to the extent that during ac-
~celeration and deceleration positively driven elec-
trically energized stators of said units will ac-
celerate and decelerate at the same relative rate
-as the machine itself.

| The warp beams. 2s commonly emplovﬂd hawe
5 relatively great mass of thread wound thereon

and are of appreciably greater diameter when
full than whan emunty. The speed at which a
warp beam must be driven when approaching its

empiy condifion is therefore much greater than
its speed when substantially full. The positively
driven stator of each unit iz therefore necessarily |

35
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driven at a speed at least as greatl as is necessary

to rotate the beam fast enough when it has ap-

vroached its virtuallv empty. FO"]ditlon In fact,
the actual speed of rotation of the positively
driven part of the clutch is slightly greater than
the theoretical maximum required, for example,

five or ten nsr cent over that figure, especially -
since there may be some slip in the clutch even

under conditions where it is delivering its maxi-
mum cutput.

'The control for these drwmﬂ' units is such that'

at the start snd during aceeleration, the warp

beams have delivered thereto a considerable ex-

cess of torque over what would be necessary once
they have arrived at a vniform speed equivalent
to that required during nermal operation of the
machine.,

an output in the order of five or more times
greater than is required during normal opera-
- tlon and, at least, should be capable of an output

‘more than sufficient to accelerate the beam at
the same relative rate as the machine itself is
accelerated. That is accomplicshed thmugh the

clutch and brake dewces and thrm:gh a, control.

plied to a typical ly shuttle loom.
- understood that the following disclosure is illus-

desired in the warp threads and considering the
frictional resistance, amount of warp thread on
the beam, and other factors, to rotate that beam

continuously and at a speed consistent with the

actual amount of thread being consumed at the

fabric-forming mstrumentalltles When the ma-

the controliing mechanism automatically func-

tions under slight change in position of the yarn

tension controlling means 4o switch the balance
of current to the retarding pars of the unic so

~that there shall-be no tendency toward overrun- -

ning or to development of slack in the warp
threads snch as might result in a noticeable line

in the fabrie upon subsequent starting. o

- The invention is applicable to all types of tex-

tile machinery in which warp beams are-empmyed |
or in which warp or other similar threads are to.

be withdrawn from a rotary supply and advanced
toward fabric-forming instrumentalities or other
thread-consuming means at some given rate and
under prescribed tension conditions. It is herein

described in detail as to one form thereof which
‘Inay advantageously be empleyed in g warp knig-

ting machine and a modification thereof as ap-

trative and that other modifications of the me-
chanical parts and that different electrical ecir-
cuits may be availed of without departing from.
the original concept. The inveuntion wil] be de-
scribed in detail by reference to the accompany-

ing figures of drawing wherein like parts are in-
 dicated by identical reference numer&ls

In the figures of drawing: |
Fig. 1 is an end view of as much of a. warp
kmttmg machine as is necessary to show the ap- -

- plication of the invention thereto.

00

65

It is one of the features of the instant
invention that these driving units are capabTe of

70

76

‘planss indicated at lines 53-8, F
certain details of the cur rent leldll‘lfT or con-

the

Fig. 2 is g sectional view through one of the
ciuteh and brake units showmg certain essentlal
details thereof.

Fig. 3 is a plan view of gear driving means em-
ployed for conveving power from a convenient
bart of the machine to a driving unit such as

| | that illustrated in Fig. 2.
60

Fig. 4 is a section taken through the vertlcal ..
cenwer line of a part of the gear mechanism of
Mg, 3. -
Hig, 5 is a lougltudmal section taken in thF-_
Fig. 6, showing

trol means. |
Fig. 6 is g traushrse sectmn taken through

the C‘eTltE‘l of the controller unit of Fig. 5.

F‘lg 7 18 an electrical diagram illustrating
the controlling devices and the manner in which
eurrent is rectified and apportioned to the_
clutcu and brake members of a unit. |

Fig, & 1s an ElEV‘?tIOIl showing one EIld of a

typical luom and the let-off mechamsm appheu
thereto.

It is to be
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Fig. 9 is a diagrammatic view of an automatic

timing device arranged fto vary the voltage to
- the brake of each driving unirt.

Now referring to Fig. 1, the invention is shown
applied to a warp knitting machine having a
base (0, transverse frames {{ and a rear sup-
porting structure {2 upon which two warp beams
I3 and {4 are pivolaliv mounted. Tnese warp

beams are comprised of hub or core members

and end flanges and are frequently made from

aluminum alloy or other light metal to reduce

the mass of the warp structure which is neces-
sarily relatively heavy when the beams are iull
These beams preferably rotate on antifriction
bearings, but that is net entirely essentisl ang,
in fact, any warp beam structure and any work-
able pivot or journal bearing in which the said
beam may be rotated is adapred to be employed
and the driving means hereinafter described in
detail will serve effectively for rotating and let-
ting off the warp threads therefrom. Some
knitting machines may have only a single warp
while others frequently have two as herein illus-
trated, and in certain instances g still gT'eauPr
‘number of beams are used.

The warp threads are drawn from the beam
and form what is generally termed a warp sheet
I15 from the upper beam and & second warp
sheet 1§ from the lower beam. These warp sheets
are drawn over or are passed about tension bars
17 and {8 which are mounted in or a2t the ends
of tension arms {9 and 28 pivoted al 2¢ and
22 in a forwardly extending part 23 of the trans-
verse frame structure. While not shown nsare
since it forms no particular part cf the present
invention, these tension bars are urged in a
genergl upward direction or in a directicn to
exert s tensioning forge on the warp threads
by springs or ovher biasing mesns, and are pro-
vided for cdelicate adiustment as is well known
to theose skilled in the ari. The warp threads
are then carried downwardly tc be threaded
through individual warp varn feeders 24 which
wrap the threads about needies 2% at which point
the fabric itself is actually formed. Afier jormg-
tion of the fabric it is carried forwardly to be
drawn from the kunitting peoint under the in-
fluence of fabric take-up means generally in-
dicated by numergl 2% and to be wound on o
take-up roll or beapt not showhn since thigse are,
of course, conventional parts of warp knitting
machines angd need not he further iilustrated or
described at this point.

There are several smfts in a wai rn knitting

machine of this type whichh are continuously

driven and from which the movemenis for the
several parts including the needles and other
knitting instruments are taken. One of thiese
shafits, the main cam shaft 27, is driven gt the
same speed as the knitting instruments and it
is preferably from this ghafc that a drive iS
taken for the rotating element in the clutch
hereinafter to be described in greater detail

Speeifically, a chain drive is employed for con-’

veying the movement of the cam snaf t 0 8 plu-
rality of intermeshing gears, but it is contem-
plated that gears or other driving means may
be used depending upon particular conditions.
A chain 28 driven by a sprocket on the end of
the cam shaft 271, or in fact, from any other
convenient driving element on the machine,
rotates g second sprocket and g shaft 29 car-
ried in bearings forming a part of the bracket
39 bolted to the end of the bhase 8. Shaft 2§

has a second sprocket therecn whlch has a

10

15

20

25

30
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second chain 31 passed about it and driving a
sprocket 32, Figs. 1 and 3, on g short spindle
33 supported in suitable bearings 34 and &8 In
one end portion 35 of a gear casing generally
indicated by numeral 37 and illustrated in
oreater detail in Figs. 3 and 4. The chain 3f
is maintained ftaut under the Infivence of a
tishtener sprocket or rcller 28 freely rotatable
at one end of an arm 392 which is adjustable
about the pivet &%, This figntener may e
spring-urged into contact with the chain, bub
is. more preferably movable to and from different
positions and adjustable in any one of them so
58 to regulate the tighiness of the chain, bul
not to impose thereon any undue sirain or set
up undue frictional foreces in the driving con-
nections from the cam shaft to the gear bOX.
The gear box 87 is mounted in any convenient
manner, as herein shown, on a brackev 41 which
is-also bolited to the base 4.

It ig desired that each of the warpy heam driv-
ing units be rotated undsr precisely tihe same
driving influsnce and therefore the gears in the
cear box 87, as will be described by reference
to Figs. 5 and 4, are adapted vo robate at a speed
consistent with that at which the clulch ele-
ment in the driving units must rovate for maxi-
mum driving speed necessary when the warp
beams are substantially emptied and under the
STeatest Speeds &ty which the k;mtting rngchine
is 10 e ceperated. The shait 33 rotated as a‘hove
caseribed, C"""?IES 2 spiral gear tic:, which in tul
meshes with a gear 43, this gear 43 being one of
three s’milar gears all mounisd to mesh as illus-
trated and by means of which the shafts 44 and

- §5 are driven at the same speed and in the same

40

4D

ofl

)
1

60

(35

{D

ViR

relative directicon., The gear £3 meshes with an
idler gear 88 which In turn drives the gear 47
keyaed to shaft 45, As is evident each of these
snafts 44 gnd 48 is mounied in bearings, pref-
erably of antifriction type such ag vhe ball bkear-
ings illustrated, althiough any other itype may
be used dependmg upcn the conditicns of oper-
gtion which may be encournlered in any pariicu-
lar instailation., 'The idler 4% is mounted on a
short spindle 48 whnich is rotatable upon similar
bearings, but this shait 48 does not project
through the gear casing since it doeg not Llc,erl
10 be atfached to any culer paris.

The unit just described is qelf—centamed and
may be mounted in any convzanient position on a
machine to which the mechanism is applied and
it is one of the advantages of the invention that
it may be applied to existing machines with very
little alteration of the present structure thersef.
The drive taken from any convenient rotating
element in the knitting machine or other

machine employing scme vype of warp beam or

the like is fivst carried to this gear box unit from
which the necessary power may be conveyed to
as many uhits as are reguired depending upon
the number of separaie warp beams which it is
desired to drive. The unit taken by way of ex-
muple is one adanpted to funstion with two separ-
ate warp beams or groups of interconnecied
warp beams as may somatimes be emyployed, and
if different numbers are used then a correspond-
ing number of shafis 44 or 45 and similar gear-
ing may be utilized. A greater number of beams
merely callis for more gearing and the number of
idlers and the number of projecting shafts are
to be ineresased aceordingly.
Again referring to Fig. 1, the short projecting
shaft 44 is interconnected to a shaft 49 by means
of a universal joint $§ and the shait 49 is in turn




connected to splndle 5! by a second unlversal

joint 52, these universal joints being employed
here to take care of misalignment between the

- shaft 44 and spindle 81, although in some instal-
lations these may be so ahfrned that no such

joints are necessary. -
The short shaft 45 is GOHHECBed to that unit in

alignment therewith through a coupling 53 which

is also fixed to the lower end of spindle 54. It
can be seen that the spindles 5 and 54 are thus

rotated at the same speed and in the same rela-

' “2-,539;296?

' SO- called |
- motor of self-starting type and is adapted to -
function on either alternating current or on pul-

is, in form, an alternating current

sating, dire ct current. The latter is employed

for various reasons, although alternating current
“might be used throughcut the entire mrcult if

- desired.

10

tive direction. These spindles are a part of or

are directly ccnnected for positive drwmg en.

gagement with the electrically energized stator
or the positively rotated element cf the clutch

. '_portlcn of each driving unit.
| Now referring to Fig. 2, one of these units w111- -

The brake unit is in mcst respects very similar

to and identical in some instances to the clutch.
The stator here is stationary and is car ried within

the upper casing member §& and comprises pole
pieces 75, windings 76, also a rotor 77 keyed to

- the same shaft 73 to which the clutch rotor is

15

be described in greagter detall and that deserip-

tion serves for both units since they are prefer-

- ably identical, although in some instances it may
~ be understood that different units may be em-
ployed in the event the warp beams are not of
Tthe same size or are to be driven at widely
different speeds, although it is one of the advan-
- tages of the present construction that it is
~adapted to take care of unusually varied driving

- requirements while operated under a more or

20

fixed. In fact, these rotors and their fields are
preferably identical in censtruction and have

substantlally the same power characteristics, al-

~ though that may in certain instances be varled

current is introduced through conductors 78 and

18 and there are four pcles and feul wmdlngs 16
a8 in the clutch. |

- The upper end' of the shaft ?3 is suppcrted |

~upon a bearing 89 similar to the bearing 74 and
- housed within the end portion 3! of the upper- .
- most casing member, |

25

less standard end unchenged set cf cnera,tmg-'__ |

conditions.
The cluteh and breke unit is housed w1th1n g,

‘as at 57 to mount antifriction or other bearings
58 and %9 upon which the spindle 54 is freely

rctetable Spindle 54 ig either an integral pmt
of or is perhaps more preferably keyed or other-

wise fixed to a cup-shaped element 60 which.
actuall ly ccmpl ises the stator of the driving clutch
ect, a magnetic clutch devised as

- which is, in e
an J.IldthIOIl motcr of the squirrel-cage type.

This element 68 carries pole pieces 61 and wind-

- Ings &2, there being four such poles employed

here, although it is to be understood that any
convenient number may be used. The stator unit

30
two-part casing having a lower portion 55 and an -
upper part 58, the lower casing member 55 being
reduced in dmmeter and projzcting downwardly

In operation, the enel ‘gization of the Wlnd-t'
ings b2 and 15 is controlled through a circuit -

 hereinafter to be described in detail and through

a current divider by means of which the balance

of driving or braking force may be switched from
the clutch to the brake, Or vice versa, as is re-

- quired for rotating the warp beam in a manner
such as may be necessary to establish and to
maintain a substantially constant tension con-

- dition in the warp threads being drawn there- - |

35

40

45

alsc comprises a reduced portion §3 upon which
are carried a plurality of collector rings 64 and

85 insulated from the rotating portion of the
~ uniy of which uhcy form a part by any suitable
- insulating material formed as a ring 66. These

rings 84 and 65 have connected thereto con-

50

ductors 97 and 88, respectively, by means of :

- which current is intr cduced to the coils 62 of
the stator. =

The cur rent by Wh1ch the pcmtmely dI‘lVEIl
clutch element or stator is caused to rotate the

armature or rotor §9 which cooper ates therewith

is introduced through a circuit hereinafier to

be deseribed in detail to the binder posts 70 and

71 and is then carried tc the rings 64 and 65

- through more or less conventional brush units
. one of which is indicated by the numeral 12 and

60

“which is carried within a suitable insulating
housing, these brush units being of more or less

~standard construction in use for purposes of this

- type. It is not necessa,vy that they be descrived
“at length here.

he rotor %9 is keyed to a shaft 13 WhiCh is

'_,roteteble at its lower end in a bearing 74 housed
within a suitable recess in the positively driven

stator unit. This rotor 68 is actually comprised

as a series of laminations at the outer peripheral

~change in the position of the tension. bars {IT or

by knitting

'-_beem and the warp let-of
is no possibility that the warp beam may lag the
fabric-forming function in building up its max- -

from and consumed in the production of a fabric
instrumentalities, Weevmg mech-
anism, or the like. -

The power or the mammum capacity of both

the clutch and brake unit is preferably several
times that actually necessary for driving the warp
beam and for letting o
norma.:.

the warp thread under
conditions,. For example, it has been
found in one particular installation that five times

‘as much power may be available and may be ad-

vantageously controlied so that upon cstarting
the knitting or other machine, rapid acceleration

cf the perts thereof will be accompanied by at

Jeast the same relative aceeleratmn for the warn
. In other words there

imum speed, it being obvious that if that were

the case as has heretofore frequently occurred,

that an undesirable tencion condition would ex-
1st momentarily

| during acceleration and that
would, of course, result in a different stitch or

pick structure depending upon the type of fabric

being made. This possibility of a relatively great

exeess in the power output is accompanied by

precise control characteristics between the clutch

and brake so that just as soon as the maximum

speed of _cperatl_on has been reached, the balance
of power input (o these elements is rapidly and

- smoothly altered so that the power output from
5 the unit to the beam at all times follows quite

precisely the necessary requirements for ad-

vaneing the warp to maintain a constant tension.

As the running speed is approached, a slight

{8, Fig. 1, effects a diffierent current distribution

~ in each circuit so that the output of the clutch

portion of which are positioned the usual con-

- ductor bars such as are employed in squirrel-
~ cage type, induction motors.

In fact, this clutch,

5

is decreaeed and at the same time the retarding

‘effect of the brake increased thereby to ¢ancel

out a greater part of the clutch output, that ef-

fect being carried throughout a wide range of
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eonditions for taking care of acceleration during

starting of the machine, levelling off of the ac-
celeration to a normal running condition, and for
different speeds of rotation for the warp beam
itself as the outside diameter of the yarn mass
thereon decreased from a maximum toward an
empty condition.

Upon stopping the machine, the parts rapidly
decelerate and since the warp beam has consid-
“erable inertia, although it does not rotate rap-
idly, any slight tendency toward overrunning
would naturally give rise to a temporary slack
condition, especially just at the point of stop-
ping the fabrie-forming instrumentalities at
which time a slight overtravel of the beam would

give just enough excess thread for the produc-

tion of a loose course of knitting or for an ab-

10
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normal spacing between picks in weaving, that

being generally referred to as an open-type stop

~mark and obviously something to be avoided 1if
During stopping the brake unit may
receive the predominant portion of the avallable

possible.

current and is in most instances the controlling
factor or at least is sufficiently efiective atv that
time to retard any tendency of the beam to over-

run thereby eliminating the so-called stop mark -

and leaving the warp threads and tension bar in
such position as to permit restarting of the ma-
chine without the production of any noticeably

different type of fabric structure than is produced.

under normal running conditions.

Now referring to Figs. 1 and 2, the shaft 13 is
connected to an extending shaft 82 which has
keved thereto as illustrated in Fig. 1, a worm 83

which meshes with a worm wheel 84, the latter.
being preferably attached by means of a dog or

other driving element, to the core portion of the
beam {4, or other beam to be driven. The shaft
- 82 and worm 83 are enclosed within an exten-

sion casing 85 which is fixedly attached at the..

upper end of the casing §6 and also forms a parc
of a cylindrical casing 86 within which the worm
- 88 is housed. The shaft also rotates on suitable
antifriction or other bearings and is adjustable

in several respects for proper functioning with. .

20
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the clutch and brake unit and with the worm

which it drives.
drive for a warp beam is not new and forms no
essential part of the invention other than that
it is one means by which the driving impulse
from the unit may be carried through to the
beam. |

- Now referring to Fig. 7, one circuit and the
electrical characteristics of the apparatus will be
- described. Preferably alternating current is sup-
plied to the primary 871 of a transformer gen-
erally indicated by numeral 88 and from the sec-
~ondary 89 this current is carried in reduced volt-
age as determined by a variable tap 90, to a plu-
rality of full wave rectifiers through impedance
bridges, only one of which will be specifically
‘referred to here since both are alike. In fact,
the upper and lower portions of this electrical
diagram are substantially the same and the
lowermost only will be describsd in detail since
that is sufficient for a complete understanding
of the invention. A conductor 91 carries current
from the lowermost tap on the secondary 89 to
9 central conductor 92 by which it is taken to
the rectifiers for the upper circuit and also those
for the lowermost circuit. Rectifiers indicated
by numerals 93 and 94 are interconnected by con-
ductor 95 and also are connected through to the
coils 96 and 97 forming a part of the imped-
ance bridge generally indicated by numeral 98

This worm and worm wheel

capahie of being varied within limits.
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by conductors 9% and 188 which complete the
circuit from tne rectifiers to the transformer sec-
ondary through conductors (6! and (42 to the
tap 98. Theze rectifiers are of selenium barrier
type but it is to be understoecd that any suitable
full wave rectifiers may be substituced.

The impedance bridge 88 is only diagrammati~
cally illustrated here and will be described as to
its physical details in later paragraphs and by
reference to the accompanying rigures 5 and §.
The principle of operation of this pridge is that
cf introducing into the circuit for either rectifier
22 or 24 as the case may wve, an amount of in-
ductive reactance which in addition to the re-
sistance in the circult will vary the current so
thal in effect, the bridsge is a current divider
The coils
g4 -and 87 have passing through them magnetic
cores 1038 and 184 which terminate in arcuate
rorvions which may be sdjusted to and from one
anovher as will later be deseribed. A vane 1896 1s
aftached to the end of its respective shaft 2§ or
22 as the case may be, and 1s thus capabie of heing
swung throughout a limited angular extent as
the tension bar mounted to swing with thatv shaft
is moved up or down under the varying tension
tendencies exisving in the warp threads which
pass thereover. As this vane i85 approaches
closer to or recedes from one of the cores 183 or
i34 the inductance and therefore the impedance
in the circuit controlled thereby is correspond-
ingly varied. Increase in the inductive reactance,
of course, decreases the current passing through
that branch of the circuit and since the vane, to
approach closer to one core, must recede from
the other, there will be a corresponding increase
in the flow of current in the other branch of the

-~ eireuit.

The full wave rectifiers have their ou'tput con-
riected through to the stators of the clutch and

brake, the upper rectifier in the diagram indi-

cated by numeral 93 is interconnected by con-
ductors 86 and {87 to the slip rings 68 and 65
through brushes 188 and (89. The current from
the rings passes through the stator windings 62
as is evident from the diagram and, of course,
this circuit is completed from the ring, through

the windings and back through the other ring

and conductor to the reciifier. The current from
the rectifier is a pulsating direct eurrent such as
is .quite effective for operating the type of induc-
tion motor herein emploved. The eleetrical char-
acteristics of the apparatus are such that even

under maximuimn output conditions and under a

55
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relatively great amount of slip for one or the

other elements, no excessive heating is experi-

encedq.

Current from +the rectifier 84 is conveyed

through a potentiometer 40 and conductor 11

to the stationary windings 75 for the brake and
then through counductor 112 and back through

~ the remainder of the circuit thercby to complete

65

70

it. No slip rings are necessary at the brake since
the stator is maintained in stationary position.
The potentiometer {0 is empioyed for effecting
an initial balance or adjustment between the
brake and cluteh for particular operaving condi-
tions to which the unit is applied. Tt is nor-
mally unnecessary to provide any adjustment to
he effected during Gperai;mﬂ of a particular ma-
chine over a wide range of operating conditions,

‘but in some instances, it may be found that con-

ditiocns are so different, for example, when wide-
ly different speeds of operation of the machine it-

self or widely different types of material are to




- Steel or

. i’ﬁ -
be pr oducnd that some change gf settmg Wﬂl be
found advantageous.

- tendencies of the cluteh.

Now referring to Figs. 5 and 6, the specrﬁe |

~construction of one of the impedance bridges is

shown and includes the vane {35 which is keyed
or fixed in position by set screws, or in any other

- manner held to the reduced end of the shaft 2i

or 22, as the case may be.

‘The current direction is so
disposed that the brake opposes the mtmmnm -

The entire impedance |

o 2;539,296 .
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unit is housed within a casing {13 of non-mag-
‘netic material such as aluminum and which is

attached by sm’nable serews or in any other con-

scme other part of the structure at the end of
- the supporting arms 2

3 as herein illustrated. The

"‘2

'through the warp threads which are separated

into groups and form a shed as is well known
to those skilled in the art. The fabric is taken
up at the front part of the machine. Normally
the warp sheet is under a degree of tension eon-

- sistent withi weaving goods of whatever quality
- or type is concerned and the whip roll 128 mount-

ed In an arm {31 pivoted at 132 is urged in a

direction to tension the warp sheet in any one

oi several manners well known o those con-

versant with th1s particular art. As here shown,

a second arm 133 is also attached at the pivot

- 132 so that it moves with the whip roll arm (31
- venient manner to one of the end bearings, or to

15

and under the influence of g Sprmg {34, always

tends to maintain the whip roll in a position such

- that the tension in the warp sheet is maintained.

casing 113 is slotted as at {14 and {15 for recep-

tion of a locking and adjusting screw §i86 or 117

by means of which the cores {63 and i84 are held

in that particular angular position at whmh they

are found to affect the current in coils §8 or 97 as

20

is desired. The cores 83 and 14 are formed of
laminated, ‘magnetic m&tﬂmal such as silicon

whicn passes through the coil or winding and is

formed as a pole piece to provide a small air gap
between that end and the outer cylindrical part

of the vane hub. The core then extends in an
arc of about 80°, more or less, and has an outer
diameter such that it fits snugly within the in-

| any. other of the typical transfmmer :
- irons or steels and comprise a central portion

25
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terior of casing [#3. By loosening the screw 1§
which is easily turned by a knurled head {ie,

the entire core and winding 85 may be swung
throughcut an arc as provided by the siot {{4.
When properly adjusted, the threaded adjust ng

- screw is tightened and the parts are then re-

- tained in that fixed position. A scale is provided

at the oute** surface of the casing and, in certain

instances, is very useful for effecting the same

setting of the parts after a change, or for other
purposes. In some instances it may be desirable
to provide a finer adjustment and in that event
any one of the varlous micrometer type adjusi-
ments may be employed and the scales varied
accordingly for e*{pedltmg the imore rinute set-
‘tmg '

the arcuate portions (19 or 120.

through the windings 96 or 97. Casm

closed by a cover 121.

| Now referrmg to Fig. 8, the'mventlon is shown
~ therein as applied to the conventional fly shuttle

loom. Such a loom includes among other paris, .,

The va,ne 185 is formed of 1am1nated iron 01*- |

 steel of similar form to the core members and
~ extends outwardly so that the end thereof may

- be brought into close proximity to the ends of
“AS above de~
scribed with respect to Fig. 7, the positioning of
- the vane varies the amount of inductive reactance
to cut down or to increase the current flowing

HS 1S 10 employ spiral gearing at the end of the shaft

and 2
the gear box, corresponding to the shaft 83 and
having a spiral gezr thereon.

passes about a sprocket 139
“ing end of the cam shaft 125 and also about

In applying the invention to a loom it is neces-
sary only that a single unit be provided since

“most looms utilize only a single warp beam. The o

structure shown for support of the beam, the

whip roli-and other parts herein illustr ated are.
~duplicated at the opposite end of the loom, al-
~though it is to be understood that there is no
- 1‘equir'ement-.f.0r-'driVing the beam at more than
one side, althcugh that unit may function at

whlchever side or end of the. loom 1s found to -
he most convement )
- 'The gear unit l35 is attached by Q- sultable ..

bracket to the loomside {22 and comprises a =

sprocket 186 similar to the sprocket 32, Figs. 1
, and a shaft passing transversely through

That gear meshes
with a single gear (mot shown) but which cor-
responds to the gear 43, Fig. 4, and is enclosed

within the box. It hasa short shaft keyed there- - .
o and projecting from the gear box to be fixed

within one end of a coupling i37. A chain {38

fixed to the project-

sprocket 138 for driving the elements just above
described at such a spesed that under the maxi-
mum requirements, a shaft 140 keyed within the

| _opposate end of the coupling (37 will be driven.

45

at a speed slightly greafer than the maximum

necessary. A chain tightener sprocket or roll

141 pivoted at one end of arm 142 movable about
. & center

142 serves ‘the same purpose as the

~similar tightener described heretofore and illus-
trated in Fig. 1.

If found more convenient, the -

" drive may be taken from the cam. shaft 124, but

loomsides {22, a lay structure generally indicated

by numeral 123, a crank shaft (24 and a cam
shaft (25, These parts are driven by a main
. power means such as a motor, and continuously

- rotate during machine operation at some speed

- consistent with the functioning of the parts they

control during the weaving operation.

that shaft is more remote and it is more likely
that a double chain would have to be employed

if the drive were taken from that pa rticular ele-
ment. In some cases it may be more. satlsfactc}ry .

and to convey the rotative impulse derived there-
from to the gears within the unit {35 by means

01 g shaii carried in suitable bearmgs and ex-

tending along the loom side 122.
A unit generally designated DY numer al 144 is

precisely the same in general physical form and
is operated in the same manner as the unit illus-

trated in Fig. 2 and described above.

It is un-~-
necessary to make further description thereof
at this point. This unit drives a worm and 2.

- worml wheel enclosed within the casings 145 and

A warp beam 12§ is mounted at the rear of

the loom frame in a journal or other suitabile
bearing {27 and a plurality of warp threads form-
ing what is generally termed a warp sheet 28
‘pass from the beam over g whip roll {28 and

through heddles 133 toward the front parf of

‘the loom at Wthh point the fabric itself is
formed Upon the conventmnal motion of a shuttle

i€ and which correspond to similar parts illus-
trated in Fig. 1 and described with respect to

the warp knitting machine therein shown. Since

in a loom the speed of forming fabriec is con-

~ siderably slower than the speed at which g fabric

1s formed in a knitting ms chine and, since there

are no loops formed of the warp threads them-

- selves, the beam 125 is-actually rotated at a muech
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slower rate than one of the beams in a warp
‘knitting machine, that is, considering a beam
filled to the same outside diamster. For that
reason, a double reduction is preferably employed
at this point, and in bringing about that reduc-
tion, the shaft upon which the worm wheel turns
is provided with a pinion 147 which meshes with
the ring gear (48 attached to or formed as an
“integral part of the end flange at that end ‘of
the warp beam (26, It is, of course, quité possible
to rotate the unit (44 fasfter or slower and, if
desired, this double reduction may he dispensed
with and the worm gear may drive the warp

beam through some sort of dog connection in

which event the center of the worm gear will
conform to the center of the warp beam just as
in the case of the beams employed with the warp
knitting machine.

The controller unit indicated by numeral 149
may be positioned concentrically with the whip
roll pivot 182 and the vane employed therewith
may be attached to an extendinz part of that
rivot, however, it is preferable that in a loom
the range of movement for the vane bhe shghtly
sreater than the angular movement generally im-
parted to the whip roll its.1f. For that reason
the unit 148 is mounted independently of other
elements at a convenient point at the loomside
and the shaft on which the vane iz fixed extends
through the casing of the unit and has secured
thereto a short arm 159 which is interconnected
by means of a link i51 to the arm 133, there being
several holes in that arm so that the link may be
adjusted to take advantage of different ratiocs of
leverage between the two arms thereby to adjust

25
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or change the range of movement in the controller .

unit.

No wiring 1s illustrated here, but 1t is to be

understood that the general electrical wiring

mechanism is the same as or substantially similar

tc one of the control units employed with the.

warp knitting machine and therefore similar to
either of the units dlagrammatwany 111ustrated in
Fig. 7T,

Operation

The operation of the device will be deseribed
brieflv and it is to bo understood that in most
textile machinery of this type the warp beam is

prepared and inserted in the machine being con- :

nected to the driving mechanism therefor either
by means of a driving decg which engages the end
of the Deam or shaift portion therecf which 1s
frequently hollow, or driving connection is estab-

lished by meshing gearS as in the case of the

loom, Flig. 8. Assuming that an initial adjustment
“has been made at the potentiometers (18, the ma-
chine is started and the yarn tension bars T or
(&, or the whip roll 122, Pig. 8, would at that time
be positioned as they were left when the ma-
chine stopped. |

Upon starting the machine, the positively
rotated stator ian -each cluvch unit should ac-
celerate at the same rate as the machine itsclf
accelers
mentalities naturally start to consume an amount
- of warp thread immediately and that has a tend-
ency to pull downwardly on the tension bars or
whip roll and therefore moves the vanes in the
impedance bridge circuits toward that side of the
device which brings about an increase of im-
pedance to the fiow of curr.nt to the brake and a
decrease in impedance at the side or coil through
- which the current is conducted to the power -unit
- or clutch. That causes the predommatmg portion

03,

"The knitting or weaving instru-

40

place and since there will alwavs b

of thé éurrent to energize the clutch thereby in-

creasing greatly the driving output of the unit
and rapidly bringing the warp keam up to speed
so that there will be no marked tendency of the
yarn tension mechanisim to move from its normal
operating position. This all takes place in g rela-
tively smooth fashion and, of course, the tension
bars and whip roils glways have a small amplitude
of movement which is incidental to their function
in the particular fabric-forming process with
which they are utilized. The setting of the im-
pcdance bridge cores and the vane is such that
that small amount of movement has very little
effect. However, any general rotation of the ten~.

sion bars about their pivols so that the vane then

ceouples a differcnt relationship with respect to
the arcuate portions of the cores 183 or {84 brings
abolt an immediate change in the energization of
the clutch and brake devices s¢ that the net out-
vut thererof is varied in accordance with the re-

quirements for varn to establish the normal run-

ning position of the tension contrelling parts.

During normal operation there is no accelera-
tion or deceleration and the tension bars or whip
roll in normal operating position maintains just
the proper relationship within the impedance
bridge circuits so that the output of the clutch
and brake mechanisms is just sufficient to rotate
the beams at that speed necessary to furnish
thread at the proper rate d.omanded for fabric
production of the reguisite quality.

Upon stopping the machine the reverse takes
a tendency
for the warp beams to overrun slightly, that tend-
ency is accompanied by an upward movement of
the tension bhars or whip roll and the vane 105
then moves to the opposite side of the bridge
structure thereby to throw into the hrake a
greater portion of the current and to slow dewn
or decelerate the rotation of the beam at sub-
stantially the same rate as the machine itself is

- decelerated. It is to be understood that a slight

e B
-y
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amount of movement to either side of normal
running position for either of the tension bars
or of the whip roll, will make substantially no
differcnce in the guality of material produced on
the machine, but that any further change from
normal operating position must necessarily be ac-
companied by either a greater tension in the warp
threads or in a relative slackness or less tension
than is normally contemplated. The response of
the device is such that the movement of the ten-
sion bars, once these mechanisms have been
properly balanced, never extends bheyond that
small range of oscillation which is quite permis-

sible and will not be accompanied by a noticeable

diffcrence In the quality of the material nroduced
especlally upon stopping and starting the ma-
chine,

It is not necessary to stop the machine in a
particular position as has sometimes been done
as the principles of aperation of the let-off agsure

that it will function to maintain proper warp ten-

sion under all practical operating conditions.
It is a fact that with heams of normal size and

in most machines there is no need for control

other than thas heretofors described. In some
cases, however, it may be found desirable to con-
trol the variable resistances or potentiometers
which govern the voltage to the brakes by means
such as that diagrammatically depicied in Fig. 9.

There a timer is connected to the main drive

motor or other part operaling synchronously

therewith, and thus as knifting progresses, the
timer is actuated. There are several such timers
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‘available on the market and the reauuements

here are for extremely slow movement at the

output as compared to that at the input control.

A mechanically or elecirically connecied device

may be used, but the internal mechanism is not
- necessary of description here. -
The output side of the timer Is mechanically

connected as by gears or chains to a rheostat or

other voltage drop controlling element which 1S
interposed in the supply line to the brake, prei-
erably, although it might be in the clutch clircuit
it desired. 'This rheostat will gradually vary the
balance between brake and clutch Ifrom the
start of knitting with a full beam to the empty

‘conditicn, for example, for perhaps one hundred
is rotated faster as the diame-

hours. The beam . |
ter decreases, but the mass thereof alco varies at

|
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: _clutch element énd a brake means couplﬂd to

said second clutch element which comprises a

stationary and a driven element, the latter of
- which is rotatable with and at the same speed as
- the said second clutch element, and means for

energizing the said positively driven clutch ele-

- ment and the stationary brake element which in-

10

‘a different rate and the moment arm also di-

minishes.

~ rather than to rely upon one median setting of

the potentiometer or rheostat, and a wide range .
Tn

- of control through the 1mpedance bridge..
such case the bridze need be demgnea to operatﬂ
under less varied conditions. |

While one embodiment and a IIlOd‘HuELtIOIl of
the invention have been disclosed and while the
inventicn has been disclosed as applied to par-

 ticular types of textile machines, it is to be un-
derstood that these are mercly given by way of
example and that the inventive concent may be
- Various modi-

carried out in a number of ways.

| These factors may be taken care of
by such supplemental means as just described,

- cludes a circuit and a current dividing means

therein, and control means for said current di-
viding means functioning to apportion the cur-
rent between the said clutch and brake means in

such manner as to control the votation of the

beam in accordance with the tension in warp

threads being drawn from the beam.
4. In a
‘means to drive said warp beam which comprises
a shaft interconnected for driving engagement

textile machine, o warp beam and

with the beam, an electrically energized clutch

- one element of which is fixed to said shaft and:

the other element of which is p031twe1y rotated,

an electrically energized brake, one element of

which is fixed to said shaft and the other ele-

 ment of which is maintained in a relatively sta-

~tionary position, a circuit for conducting electric

Ul

current to said positively rotated ciu‘ch element
~and to the stationary element of said brake, and

- an impedance bridge forming a part of said cir-

cuit and through which current passing to said

- clutch and brake is divided in accordance with

fications in the electrical circuit and in the con-
stiruction of the electrical parts themselves may

be e
S conceived. This application is, therefore, not

to be limited to the precise detzils described, but -

is intended fto cover all variations and modifica-

‘ected without departing from the invention .

[
[ ]
] |

tions thereof falling within the spirit of the in-

~vention and the scope of e clalms
I claim:

1. In a rvextile machme 2 warp beam and

means to drive said warp bum which comprises

an electrically energized power means having a
capacity substantially greater than that required

‘to drive the keam during normal operation of the

‘said machine and an electrically energiz:

od re-

the instantanecus position of a part of said

‘bridge provided for movement thereby to vary
‘the inductive reactance in said bridge circuit,

and means for moving said bridge part in accord- '
ance with the tensmn ‘In warp threads drawn

- from said beam.

5. In a textile machme a wWarp beam and

"means t0 drive said warp beam which comprises
a power means and a retarding means, said power

means and retarding means being interconnected
Ior operation upon a single driving element which
in turn is interconnected to the beam for driving

- it, and said power means comprising an electrical-
1y energized, positively rotated member and a ro-

tor, connections for driving said electrically ener-

5 gized, positively rotated member at a definite

speed with respect to the speed at which the said

- textile machine is driven, g circuit through which

tarding means cotipled to the said power means

for opposing the

driving force thereof, a circuit

- for supplying current from a source to the.power.. 51)

- means end retarding means, and a controlling
. Imeans in said circuit fer varying the current to

~each of said means to control the rotation of the

beam 1In accor dance with the tenslon in the walp'_
DS

threads drc,,wn irom said beam.

2. In a textile machine, a war be.a-_m and

means to drive said warp Lieam which comprises -

an electrically energized power means having a.

capacity substantially grecater than that re-
quired to drive the keam under normal gperating

conditions of the said machine and an electri ical-

ly energized retarding mesans coupled to said
power means and having a capacity substantial-

1y equal o that of the said power means for op-

a5
oans

- posing the driving force thereof, a mrcmt for
supplying electric current to the power
and retarding means, and a con prolling mﬂaﬂs in

- said circuit for dividing uho current in such oro-
ween the power and

portion as Is nNecessary

- retarding means to TGtat“ tr:u:» beam at a speed

60

current from g source 1is supplled to both the-

pawer means and the brake, and a current divid-
ing means in said civcuit, said current dividing
means keing contr olled in response to imovements
of a tension menmber over which the warp threads
drawn from the beam are passed and in accord--

.ance with changes in posﬂ:wn of saild tension .

means to appmtlon the amount of current be-

tween the power means and brake in such man-

ner as to feed the warp threads from the beam

under a substantially constant tension.

6. In a knitting machine, the combination of '_
knitting instrumentalities, a main drive means.
for said machine, a warp beam carrying warp
threads which extend in a sheet from the beam

to the msnrumentahtles a, resiliently . controlled
tension means over which said warp sheet i

passed, and means for rotating said warp beam-

- comprising a meimber driven in synchronism with -

~ sald knitting machme and main driving motor,

10

 consistent with the tension existing in uhe warp

threads drawn from said heam.

3. In g textile machine, a warp bﬂam and:

means to drive said warp _b_eam which comprises
a, positively driven cluich element, a second

said member forming a part of an electrlcally'

- energized clutch for conveying power to the beam,
an electrically energized brake e

tarding the driving force imparted through the

‘ective for re-

clutch, current conducting means from a com-
mon source of supply to said clutch and brake

and current dividing means controlled by the
said tension means for determining the propor-
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tional parts of the current which shall energize
the said clutch and brake to vary the net beam
driving effect thereof for maintaining a uniform
warp. tension. |
7. In: a textile machine, a warp beam. and
means to drive said warp beam which comprises
an electrically energized power means having a
capacity substantially greater than that required
to drive the beam during normal operation of
the said machine and an electrically energized
retarding means coupled te the said power means

for opposing the driving force- thereof, a cireuit

for supplying current from a source to the: power
means and retarding means, and a controelling

means in said circuit for varying the current

to- each of said means which comprises: an im-
pedance bridge through which the passing cur-
rent is divided in accordance with the position
of a variable element in said bridge, thereby- to
control” the rotation of the beam in aecordance
with the tension in the warp threads drawn from
said beam.

8. In a textile machine, a warp beam and
means to drive said warp beam which comprises

an electrically energized power means having a .-

capacity substantially greater than that required
to drive the beam during normal operation of
the. said machine and an electrically energized

retarding means coupled to the said power means

for opposing the driving force thereof, a circuit
for supplying current from a source to the power
and retarding means, and a controlling means

18

an electrxcally energized brake, one element. of
which 1s fixed te said shaft and the other: ele-
ment of which is maintained in g relatively sta-

- tionary position, a circuit for conducting electric

al)

in said circuit for varying the current to said

power means and retarding means which com-
prises an impedance bridge having two coils, s
core for each coil and a vane movable to differ-
ent. positions with respect to said cores for vary-
ing the inductive reactance effective upon the
current in said coils, and a connection from said.
vane to tension control means affected by the
said warp. threads drawn from the beam, there-
by to divide the current at the said impedance
bridge in accordance with the requirements. of
the power means and the said retarding means
for mmntmmng a substantially constant te*1-
smn in the said warp threads.

9, In a textile machine, a warp beam and
means to drive said warp beam which comprises
a. shaft and interconnecting gears for imparting

the rotation of said shaft to the said beam, rotors ;

in spaced relation on said shaft, a rotatable, elec-
trically energized, field member for one said rotor
and a stationary, electrically energized, field
member for the other said rotor, means for posi-
tively driving the first mentioned field member
at a speed such that when its rotor is electrically
coupled and driven at substantially the same
speed, the rate of drive would then be slightly
greater than the maximum speed necessary for
rotating the warp beam at the greatest speed
required therefor, a circuit for supplying current
from a source comprising therein a control means
including an impedance bridge by which current
supplied to each of said field members is divided
In accordance with the fencion in warp thread
drawn from said beam thereby to balance the net
driving cutput to the said warp beam for estab-
lishing and maintaining the requisite rotational
speed thereof and a substantially uniform ten-
s$ion in the warp threads.

10. In a textile machine, a warp beam and
means to drive said warp beam which comprises

a shaft interconnected for driving engagement

with the beam, an electrically energized clutch
one element of which is fixed to said shaft and the
other element of which is positively rotated, and
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current to said positively rotated clutch element
and to the stationary element of said brake, and
means. for controlling the amount of- current
supplied to the clutch and to the brake includ-
ing an impedanee bridge in said circuit and by
which current passing to the cluich and brake
ig divided, said impedance bridge comprlsmg two
coils, cores in said coils and a movable vane effec-
tive: in its aGifferent positions for inducing a
greaver ot lesser amour't of reactance to the cur-
rent in said ccils depending upon its proximity
to one or the other of the cores, and tension con-~
trol means. for varying the position of said vane
thereby to feed the greater proportmn of smd.
gurrent to the clutch or to the brake in accord—

ance with the 1equ1rements for rotatlon of the.

beam for establishing and mamtammg 2. umform
tension in the warp threads

11. In a knitting machine, the. combination: of
kKnitting instr umentalltles 2 main drlve means
for. sald machine, a warp beam carrying warp
threads which eytend in a sheet from the: heam
to the instrumentalities, a resﬂlently controlled
tension means cover thCh said warp sheet 1S
passed, and means for mtatmg S&Id warp bﬁam
comprising an electrically energized clutch and
an electrically energized brake, said cluteh in-
cluding a positively driven member rotafed. in
synchronism with the said kanitting machine and
its main driving means, and said electrically en-
ergized brake including a stamona,ry member &nd
each of said cluich and brake means having. a
rotor mounted in adjacent 1e1a,t10nsh1p on. a. sm—
gle shaft interconnected to the beam fqu_ im-
parting its rotational effect thereto, current con-
ducting means from a common source of supply
to the said positively rotated clutch member and
to the stationary brake member and current. di-
viding means for determining that proportional
part of the current whieh is to be effective- upon
the clutch and upon the brake, comprising an
impedance bridege and means forming part. of
said bridge and movakle throughout a relatively
small angular extent with the movement of said
resiliently controlled tension means for leldmg
the current.

12 In 2 kmttmg mar‘mne the cambmatmn of

_____ a main drive means

for said ma_chme_ a warp,. beam carrying warp
threads which extend in a sheet from the heam.to
the instrumentalities, a resilientiy controlied ten-
sion means over which sgid warp sheeb is passed,
and means for rotating sald warp beam compris-
ing a clutch and a brake each of which is. com-
prised of a rotor and an electrically energized
field member, the said - field member for the
clutch. having positive driving connsction to. the
sald knitting machine for rotafing in synchro-
nism therewith, the said field member of the

‘brake: being miounted: in relatively stationary: po-

sition, and means for energizing said clutch and
brake from a source of electric current com-
prising a circuit including an impedance bridge
through which current passing to the said cluteh
and brake is divided in accordance with the re-
quirements therefor so that the net output from
the clutch and its opposed brake shall be gov-
erned in accordance with the rotational require-
ments of the heam for establishing and main-
taining a uniform tension in the warp threads,

7% and rectifiers in said circuit the current for which
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_'Js supplied through said 1mpedance bridge, S&ld'
| jrectlﬁers serving to convert the alternating cur-

- rent from the bridge to a pulsating direct current
~ for the electrically energized ﬁeld members of
-the clutch and brake. |

- 13. In a.- textile machme a warp beam a,nd_-'

means to drive said warp beam which comprises
an. electrically energized power means having a
capacity several times greater than that required

© 0 drive the beam during normal operation of the

machine and an electrically energized retarding

means coupled to the said power means and hav-

ing a similar capacity for opposing the output
torque of the power means, a circuit for supply-
~ing current from a source to the power and re-

means, one for a branch of the circuit to the
- power means and one for a branch of the circuit
to. the retarding means, and tension responsive

20

bridge within which the impedancé to the current

with which said stators are energized may be

varied thereby to cause the output torque from

- the shaft to the beam to vary in accordance with

tension in warp threads let o
“and to maintain that tension at a substantmlly |

- from the beam

uniform value. |
- 17, Warp beam driving means Wthh compmses

. a rotar shaft and induction motor rotors in spaced

10

15
tardine means and control means in said circuit
;whlch comprises variably positionable inductive .
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devices for establishing the relative position of -

said variably positionable inductive means.

14. In a textile machine, a warp beam and

means to drive said warp beam which comprises

- "an electrically energized power means having a

capacity several times greater than that required

 to drive the beam during normal operation of the
. _machme and an electrically energized retarding
' means coupled to the said power means and hav-

ing a similar capacity for opposing the output

25

- said rectifiers and thus, the output torque from
. -said shaft to the beam. | | | |
30

 torque of the power means, g circuit for supply-. - _ | _
- for said loom, a warp beam carrying warp threads

~ ing current from a source to the power and re-

tarding means, said circuit having in one line

thereof a bridge through which the current is
divided, and tension responsive control means for
shifting the balance of impedance from one side

of said bridge to the other thereby to vary the

energization of said power and retarding means.
- 15, Warp beam driving means which comprises
. an electrmally energized power means having a

- capacity several times greater than that required

to drive the beam during normal operation of
the machine and an electrically energized re-
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inductance means and movable to di

‘re.ation fixed to said shaft, reduction gears for
- interconnecting said shaft to the beam, a posi-
tively rotated stator operatively positioned to
impart a rotational impulse to one said rotor
and a fixed statar so positioned to the other rotor
as to retard the rotational impulse of the first

rotor and the shaft, and a circuit for conducting

~current from a source to energize said rotated

and fixed st&to:ts which includes rectifiers, one -

for each stator, and conductors from each reeti-

fier to its respective stator, an impedance bridge

‘in said circuit from the power source to the recti- =

fiers, said bridge having two branches in which
the current is divided, variable inductance means

effective on each branch of said bridge circuit

a part of -said -
_"ere_nt' Posi-
tions to vary the balance of current input to.

and a common member forming

18, In a weaving loom, nhe combmatwn 01
weaving instrumentalities, a main drive means

which extend in a sheet from the beam to the -

1nstrumentaht1es a resiliently controlled whip
ro.l over which said warp sheet is passed, and

- means for rotating said warp beam comprising _.
a member driven in synchronism with said loom

and main driving motor, said member forming
2, part of an electrically energized clutch for con- |

veying power to the beam, an electrically ener-
gized brake effective for retarding the ftorque

~.from the clutch, a current conducting circuit for

‘tarding means coupled to the said power means

and having a similar capacity for opposing the
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output torque of the power means, a circuit for .

 Supplying current from a source to the power
- and retaldmg means and control means in saldj
- ¢ircuit which comprlses variably pos1t10nable in- -
 ductive means, one for a branch of the circuit

to the power means and one for a branch of the

circuit to the retarding means, and tension re--

sponsive devices for establishing the relative posi-
tion of sald variably positiona.ble - -inductive
mea,ns

. 16. Warp beam drwmﬂ' means Which comprises
a rotor shaft and induction motor rotors in spaced

relation fixed to said shaft, reduction gears for

interconnecting said shaft to the beam, a posi-
~ tively rotated stator operatively positioned to im-
part a rotational impulse to one said rotor and
a. fixed stator so positioned to the other rotor
“as to retard the rotational impulse of the first

~rotor and the shaft, and a circuit including a

 necting means from said wh'p roll to said variable
- impedance means for changing its effect on the
current input to the clutch and brake thereby =
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-_'supplymg current from a common source to said

clutch and brake and a current dividing means
in said cireuit comprising a bridge and variable
impedance means effective upon the current in
the separate branches of said bridge, and con-

to vary the output torque therefrom to the beam
as a functlon of the tension in the warp sheef.
| GEORGE E. CL‘”NTIMACK
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