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ALIEN PROPERTY CUSTODIAN

WARPING MACHINE

Geory Wirrermann, Munchen-Gladhiseh, Gear-
many; vested b the Allen Properiy Custodbain

Apblication filed Janunary 4, 1941

The invention relates to warping mdchines of
that type, In which the yarn beam adapted to
be braked, centred between adjustable bevel dises,
is directly driven, and it has chtefly for itg object
to provide arrangements which make it possible
to Itmit to a mintmum the braking- and starting-
times, notwithstanding the warplhg speeds in-
creased as desired, without the necessity to put
up with disturbances owing to high stressing of
the machine itself and of the driving elemerts.
This is attained according to the invention In
that in the line of axly of the beam, secured by a
toothed clutch against journal slip, a multi-disc
brake of known type is arranged, and that the
heam is driven by a motor actudted by a pressure
medium. For the obtention of a particularly
good and rapid braking effect multi-disc brakes
may he provided one at each slde of tlie beam.
The bevel discs at the ends of the beam dre pref-

erably equipped themselves on thely circumfer- ¢

ence with bevel teeth which mesh with corre-
sponding teeth in the ends of the bedam, in order
to ensure 4 secure rotation and braking of the
Beam. The undvoidable swinging of the Beam,
whereby aiso the increase of speed 1S véry much
hindered, is met, according to the Invention, in
that the end-discs dre yleldably connected with
the shafts of the driving side and of the counter-
hoiding head. As especidlly advantageous it has
proved, to arrange the drivihg motor also in the
axls line of the beam and to flanige the same with
this object in view on one of the brake casings.

The controlling of the multl-disc brakes can
be effected with tlie aid of electromagnets, by
mechanieal means ot with utillsation of the
existing driving medium for the motor, in & simi-
lar manner a8 this drivihg medium can be used
also for moving the counter-holding head and for
lubricating and cooling the braking discs.

If, according to the invention, & hydraulic reg-
ulating gear, consisting of motor and pump, is
used as drive for the beam, a régular acting upon
the pump is provided accdrding to the invention
for the fundarmental adlusting of the warping
speed, and for taintaining equal circumferential
speed of the beam, another fegulator acting upon
the motor is provided, which can be influenced
by a feeler fceling off the bedm diameter. After
at the beginning of the warping proceeding the
machine has been adjusted In accordance with
the kind of the yarn to be worked, the further
regulation is carried out automatlcdlly, so that
the yarns are wound up with permanently equal
speed. A control cylimder with piston may be
arranged betweent the Hydraolid motor and the
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pump &nd tlwe pistonr widy be controllallée frotn
the feeler arrangerient of the Wirp ordel, 56 that
by shifting the pistort tHe admission oF the driving
fluld to the motor 1s éut off and the Warp Spam
brake emighgdd: a daniming 99 By ShrettRiy of
the driving tiedium fowing off fIoM fhe mGtoy
can be cavsed 8t the same tineé wikh the soitihg
off of the motive fluid from the motof, In SFder
to dsgist the braking effedt. The sithe Gfaot 13
evidently obtained alsc by ¢ontrblling the plates
by hend. Instead of indluencihn ihe redifalor
acting upon the motor by a feeler fecling 6 tHe
beam diameter, 8 separate control eyligdér %ith
controt piston may be provided which, whern: the
presstire in the admission eondutf to the motor 18
altered, responds to thie regulator. TFhig eonfrol
cylinder may also be regulated and equipped with
secondary condufts s¢ that at gréater afteritions
of pregsure in the adwmissfon conduit & eorre-
sponding relieving oceurs s&td no sefefy valve
is necessary,

The two regufators coordinated the dane to the
pump and the other to the motor rmy be comn-
nected, gecording to the ifhvention, the ofe with
the othet sor that the ffow of Motite fuid dnd
threrewlth the mamber of revolutfoms of the motor
18 watthed by the cooperation of the tvwb reguis-
tors. Herehy 15 attained fhat for fistance the
speed taken fromi the megsuring cyftider can be
used om the one hend diteetly for sturveying the
flaw of motive fluld admitted to the motor, But
ori the other hand this regulutfonn eart be mude
directly dependent on the adfustment of the
fundamental speed, It Is, for instaride, alss pos-
sihle to drive s centrifugal regulator directly from
the measnriig cylinder and to survey the motor
at any adjusting of the fundametitul speed,

Further, it ig dlso posstble to cohréct a feglifa-
tor Influcheitig the ghsorption cdpadity of the
motor with the admission eondult fof tlie motive
fiuid, wheteby the startltig is considefably acdel-
erated. The drivifig flow condult fo the miofor
can also be conducted over the control cylinder
arrarged Between puihp and motor, s6 that this
control ¢ylihdeér directly Iiberdtes or sfiuts off the
adimission of the driving flow fo fhi¢ mofor. In
order that in fhis embodiment of the irivention
fhe driving medlum cdn be ased for the operi-
tion of the Brakes and other moved elererits of
the warping mscliine, a third fégulitor 1S pro-
vided according ta the invention betweeh the con-
duft leading to thie motor gnd tHe eoHdult lead-
Ing to the otheér places of constimption, this
thifrd. reguldtor acting upfdh the Pump and pra-
ventifig pressure fluctuations, which may cecur
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in the warping machine owing to the use of the
driving fluid for other control proceedings.

The coupling of the two regulators controlling
the one the pump and the other the motor may
be effected according to the Invention in that
both regulators are under the controlling effect
of an electromotor, which can be influenced from
the measuring cylinder of the warping machine
by means of a regulator of the contact number of
revolutions, which regulator is adapted to be ad-
Justed to different fundamental speeds. In this
manner the whole warping proceeding is reliably
surveyed or regulatedd automatically at any In-
crease of the warping speed.

In order to shorten in this arrangement the
starting time to a minimum, a polarity reverser is
interposed between control motor and regulator
for the number of revolutions of the contact, said
polarity reverser being controlled by the action of
& control plston responding to strong Increase of
pressure or drop of pressure in the driving flow
condult to the motor and liberates a discharge
conduit at excessive increase of pressure.

According to the Invention, a rotary slide
adapted to be Influenced by the warp stop motion
1s further provided for short-circulting of the
driving current when the warping machine is
stopped and for controlling the braking current,
which rotary slide short-circuits the driving cur-
rent feed, when the machine 1s stopped and
braked, and liberates simultaneously the braking
current.

In order to attaln In warping machines of the
type in question an instantaneous relieving of the
motor as soon as the same is cut off, and to uti-
lize otherwise the pressure existing in the driving
fluld condult, the driving fluld condult leading
to the motor is arranged so that it can be direct-
Iy switched over {0 the brake conduit when the
motor Is cut off, wherefrom results that then the
pump acts directly upon the braking arrange-
ment In order to ensure a rapld and neverthe-
less yieldable braking action, an air chamber may
be interposed on the pressure condult of the
pump and in the braking conduit, said alr cham-
ber acting at the same time as safety valve and is
introduced through a rotary slide controlled by
the stop motlon arrangement. Between the reg-
ulator of the motor and the air chamber con-
nected by a check valve with the pressure con-
dult, & control slide may be arranged, which is
controlled by the feeler-roller bearing against the
beam or by a similar feeler of the warping ma-
chine. Hereby 1s attained, that in the air cham-
ber exists always the highest pressure which can
occur in the main conduit, so that any controlling
proceedings can be released and carried through
without influencing the conditions in the main
condult, and the starting times can be consider-
ably shortened, for the reason that the high pres-
sure of the air chamber alters In this sense the
turning moment of the motor through the regu-
lator,

The shock-free employment of the driving fluid,
even when branched from the pressure conduilt
of the pump, makes it possiblé, to branch off also
successively several control proceedings, in that
the admission- and discharge-conduits of an ad-
ditional control cylinder of the warping plant are
connected to the rotary slide influencing the mo-
tor or the brake, so that the driving fluld, when
the slide continues to rotate after the braking of
the motor, can act upon the additional control
cylinder for Introducing any working proceedings
occurring in warping machines. If an electric
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control is employed for the cutting off of the mo-
tor and for the brake, the switch lever of the
brake is hingedly connected, according to the in-
vention, with a slide controlling the driving flow
and with a spring-controlled piston and secured
against wrong-switching by a double articulated
lever, on the articulation of which the switch re-
lay influenced by the stop motion acts, so that at
suppression of the safety clutch the switch lever
is osclilated by the spring-controlled piston, the
brake is applied, and at the same time the driving
fluid admission to the motor is shut off by the
slide.

Several embodiments of the invention are 1ilus-
trated by way of example in the accompanying
drawings, the parts equal In action having similar

-reference numerals.

Figs. 1 to 4 show diagrammaticaliy different
possibilities of the arrangement of brake and mo-
tor according to the invention,

Figs. 5 to 11 show several details, partly in ver-
tlcal section, the right hand side or the left hand
side of the beam being shown. Singly show:

Fig. b the control of the brake by a piston sltu-
ated outside the casing,

Fig. 6 the control of the brake by means of g
ring piston with axlally shiftable centering disc,

Figs. 7 and 8 the control of the brake by means
of bullt-in electromagnets with statlonary and
axlally shiftable centering disc,

Fig. 9 shows the employment of & form of con-
struction of a brake according to Fig. 6 with
flanged-on motor,

Fig. 10 an axlally shiftable counter-holding
head without brake,

Fig. 11 a modified form of construction of Fig. 9,

Fig, 12 shows diagrammatically an arrange-
ment, in which the regulator of the motor is In-
fluenced by an element of the warplng machine
which responds to alterations of the winding
proceeding,

Fig. 13 shows a corresponding arrahgement, in
which the regulator of the motor is influenced by
alterations in the pressure of the driving medium
fowing to the motor,

Fig. 14 a modified form of construction of the
regulator according to Fig. 13,

Fig. 15 another form of construction, In which
the control of the regulators is effected with the
ald of an electromotor,

Fig. 16 shows the branching off of the driving
fow from the pressure condult of the pump for
the control of brakes and other parts of the Warp-
ing plant to be controlled, and

Fig. 17 the control of a piston, acting upon the
brake and the admission of the driving flow to
the motor by the driving flow branched off from
the pressure conduit of the pump. Pigs. 12 to 17
are also purely diagrammatic, with the exception
of some details.

Between the frame walls i, 2, PFigs. 1 to 4, the
beam 3 1s mounted by means of the holding heads
4, 5, after it has been brought, by = carriage or by
cne of the commonly used adfusting or lifting
arrangements, with its axis approximately into
the line of the axes of the journals. Hollow beam
flanges, provided with corresponding inner teeth,
serve for bringing the beam In line, said flanges
when the counter-holding head is axially shifted,
bearing agalnst centerihg disecs having counter-
teeth. The braking arrangements 6 are arranged
cn one slde, as shown in Figs, 1 and 2, or on both
sldes of the beam 3, as shown In Figs. 3 and 4
in line with the axis of the beam. The motor 3
driven by flowing media Is mounted in the ma-
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chine frame so that as much space Is saved ss
possible, as shown in Figs. 1 and 3, or flanged
together with the braking device to a unit, as
ghown in Figs, 2 and 4. In the first mentioned
instance the power transmission takes place
through & mechanical connection arranged in the
casing 8.

The shaft 13 of the driving block, ag shown in
Fig, 5, 1s therefore directly connected with the
motor shaft or with a sprocket wheel or the like,
whereas its other end carries a centering disc (4.
A hush 15 is fixed on the shaft t3 which bush has
a toothed wall engaging with the internal teeth
of discs 16, said dises surrounding ring-shaped
the bush 15. The dises 16 are separated the
one from the other by dises 1T and limited on
the outer side as regards their movement in axlal
direction by discs 18, 18, The dises (7, 8, 18
have outer teeth meshing with the inner teeth
of a casing 20 and are thereby secured against
being turned by the discs i or by the bush LS,
but axially shiftable, as is usual In multi-disc
brakes, The instantaneous braking of shaft 13
is effected by pressures uniformly distributed on
the right hand silde of ring 19 In opposition to
the action of several pull springs 21 fixed on the
circumference of ring 18. These pressures are
produced, in the form of constructlon shown in
Fig. 5, by means of oblique bolts 22 coupled at
both ends, in that a disc 23 not axially shiftable
ts turned through the intermedlary of a control
rod 24 so that the bolts are oscillated in the same
direction and thelr position relative to the driving
axle approaches the parallel position, whereby
the discs 19 and 23 are spread asunder.
movement of rod 24 is efflected by means of fow-
ing pressure media from the piston of a control
cylinder 285.

In the counter-helding head shown In Fig. 6,
cylindrical bores 3t, 32 are provided, in which a
secure guiding is given to the shaft 33 by means
of sliding pistons 34, 35 when the shaft 1s axially
shifted. The shaft 33 carries at the right hand
end a centering disc 14 and at the other end on
the correspondingly lengthened hub 36 of the pis~
ton 38 a control piston 37, which can be moved in
its cylinder 38 by pressure media admitted
threugh the conduits 39, 40, The braking move-
ment of disc 19 1s effected by a ring-shaped piston
42 of U-shaped cross-section open for the pressure
medium, in opposition to the action of pull
springs £1.

The hubs of the centering discs 14 are Immov-
ably mounted, as shown in Figs. 5 and 6, on the
shafts 13 or 33. The wheel rims are, however,
ecnnected with the hubs by disc parts 47, 48 of
less thickness or of specigl shape so that, when the
circulation of the beam should not take place in
line, the axis of the bevel wall of the centering
discs, can incline relatively to the shafts 13 and
33. The teeth In the centering dises 14 and In
the hubs of the beam prevent an¥y slip, even when
the beam is fully wound and the warping speed is
grezatest.

In the form of constructlon shown in Figs, 7
and 8 the lateral discs of beam 3 and their flanges
50 are shown, in order to illustrate their support-
ing on the centering discs 14; further a construc-
tlon is seleeted which 1s conformable for both
stdes as regards the braking arrangement and the
mounting of the centering discs. The pressures
on the discs 19 are in this form of construction
effected through magnet windings $1 In opposi-
tion to the action of springs 52 from the detector
current of thre warping creel. In the movement
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of the control piston 37 participates, besides the
shaft 3%, nlso the whole braking arrangement
accommoduted in the casing, which Is encased se-
cordingly by ground out bores of the frame 2 and
of the capsule part 53, stidable wedges 55 prevent-
ing =» turning eof the casing 20.

The centering discs 14 are in this instance
hingedly fixed on the front ends of the shafts 13
ond 33 constructed as seats 51, whereas In the
embodiment shown In Fig. 9 inversely the hub
of the centering disc 14 18 constructed as seat 88
and the shaft end as semi-sphere 5%. In hoth in-
stahces the connection between the centering disc
14 and the shaft 13 respectively 38 iz effected by
a claw clutch, the flanges of which are crowned.
Both centering discs are then held in their seat
by a spring 30, in order that they cannot drop
ouf when the beam i3 removed. In the brakeless
counter-holding head as shown In Fig. 10 the
eentering disc (4 is mounted in the shaft 33 it-
gelf, The bearing 60 permits thenh, same ag the
srticulated fixation by means of ball and seat, an
easy ylelding when the beam Is not in line, The
braking arrangement shown in Fig. 9 corresponds
to the construction shown in Fig. 6 with the ex-
ception of the non-shiftability of shaft 13. How-
ever, the bush (5 is made In two parts for rea-
sons of production and material. The toothed
jacket may further be removed, without loosen-
ing of the wedge-connection with shaft (3.

On the casing 20 of brake 6 the casing €2 of
the motor T is flanged in the forms of construc-
tlon shown In Figs. 9 and 11, so that especially
&t corresponding encasing as in Fig. 11 a unt-
form encasing of all elements is produced. In
the specification the brake will be hereinafter
deslgnated by 20 and the motor by 82. The ad-
Justing of the number of revolutions or adjust-
ing of the motor 82 15 effected by a screw spindle
63 and bevel wheels 82, 10 from an electromotor
i1, to which the control Impulses are Impartsd
from a contact tachometer {28 connected with
the measuring roller 12, The pipes 64, 65 and
86 lead the actual driving medium to the moter
and back again, this driving medium adapted to
act also as pressure medium onto the ring piston
42 eventuelly through a corresponding branching
and control at the moment at which the drive Is
cut out. If as driving medium a medium capable
of lubricating is selected, the oil conduit 67 may
also be tonnected to the pipe net for motor and
brake,

The dlses 16 and IT may be pressed the one
agalnst the other also by spring force in order
to obtain thus the braking effect as indicated in
Fig. 11 by the spring T0 whieh presses against
the disc 18. 'The ring-piston 42 effects then a
lifting of the brake by pressure upcn a dise.
When oil or the like 1s employed as driving me-
dium for the brake the oll pressure existing in
the annular channel 43 may also be utilized for
lubricating and cooling, particularly of the brake
dises 16 to 19. In the form af construcilon shown
In Fig. 11 some oil is sprayed through a small
pipe T2 into a catching groove 13, whence the
all flows then to the discs through bores 14 in the
lacket of the bush (5.

In this form of construction shown in Fig. I1
specia] means for preventing the slip and fer
centering the beam are provided. The hub 80 er-
gages In teeth B0 clutchlike, whereas its eenter-
Ing 1s effected by means of a separate, conically
turned out Inner ring 84 on a bevel plate g2,
which can turn through the Intermediary eof a
bail 881 % cup 84 of shaft I3,
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In the form of construction show:i in Fig. 11
the adjusting of the number of revolutions or
the adjusting of the motor 82 by hydraulic drive
is effected from a feeling devlce bearing against
the beam. The control device is shown merely
disgrammatically in Fig, 11 in the right hand
upper portfon without consideration for the real
posltion of the separate partg and consists of a
cylinder 26, in which a piston 21 moves which
is mounted on spindle §3 which ig smuoil in this
Instance. A spring 28 tends to push {the piston
21 in upward direction. For coatrolling the pres-
sure medium, acting upon the other side of the
piston and taken for instance from the drive cir-
cult, serves a control piston 29, which moves in
& cylinder 46 and is connected with one of the
arms of a two-armed lever 44, The other arm
of the two-armed lever 44 Is connected through a
rod 46 with the pressing-on cylinder 49 bearing
against the beam 3. The pivot point of the two-
srmed lever 44 1s on the lengthened spindle 63.
At Increasing thickness of the beam, pressure
medium controlled by the piston 28 gets to be-
hind the piston 271, sald piston moves downward
the spindle 63 and thereby increases the ahsorp-~
tion capacity of the motor §2. The returaing of
piston 27 is effected by a spring 28 after the pis-
ton 271 haes liberated the return conduit of the
pressure medium,

The further embodiments of the invention, as
they are diagrammatically illustrated in Figs. 12
to 17, relate to the driving of the beam of a warp-
ing machine; in this instance s hydraulic regulat-
Ing gear is employed which consists of motor 62,
shown in Figs. 9 and 11, and pump 81 which is
bulit together with the electromotor 82 driving
the same. In the form of constructlon shown in
Fig. 12, a feeler influenced by the circumference
of the warp beam acts for instance, as explained
with reference to Fig. 11, onto the control rod 83
of the regulator 80 so that at increasing beam di-
ameter the absorption capacity of the moior 62 s
altered, so that the pressure of the driving fluld
and therewith the circumferential speed of the
beam remaln constant.

The pump 81 of the hydraulic gear is flanged
together with the electromotor 82 and can be ad-
justed through the control shaft 63 to any desired
fundamental sbeed, for instance according to the
kind of yarn.

For controlling the return flow of the driving
medium and of the medium influencing the motor
brake, 1. e. gas, steam, air, or other liquld, a con-
trol cylinder 84 is provided, in which the control
plstons 66, 87 can be brought into the driving po-
sition and maintained in the same in opposition
to the pressure of a spring 88, as shown in Fig, 13.
The means hecessary herefore, which are merely
diagrammatically Indicated in Fig. 13, conslst, for
instance, of e hand lever 54, which being de-
pressed lifts the pistons 86, 67 and stops the same
in the driving positlon in cooperation with a resil-
ient pawl 6i., The pump 81 then sucks on the
driving medium from the container 68 through a
filter 88 and presses it through the conduit 65§
to the motor 62, Thence the driving medium
flows back, through the conduits 64, 109 and 80,
to the reservoir 86, in which suitable mechanical
cleaning means, such as sieve and overfiow, are
provided. A safety valve 94 acts agalnst inad-
missible overpressure in the conduit 68.

When a thread breaks, the clrcuit 88 is closed
by the stop motion not shown, and thereby the
electromagnet 9 ls excited which attracts the
pawl 61 and Iiberates the pistons 86, 87, so that
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these move, under the action of the spring 85, into
the braking position shown in Fig. 12. The dis-
engaging of pawl 81 may evidently also be effected
by hand, in order to stop the machine. When
the pistons 88, 87 are in this position, the driving
medium flows, instead through the motor 82,
through a condult 83, branched from the motor,
directly to the discharge 109, 80. At the same
time with the liherating of conduit93 by the pils-
ton 86, the piston 87 shuts off the condit 8¢, so
that the pressure in the conduit 8§ sinks Instan-
taneously and the disc brake begins to act which
is constructed as shown in Fig. 11,

The braking effect Is assisted by the reflex of
the driving medium in the conduit 64, as the dis-
charge from the conduft 64 is braked by a throt-
tling at 86.

In the form of construction shown in Fig. 13,
the slowing of the revolving speed of the heam
is effected according to the increasing dlameter
without any of the known control means which
are influehced from an element of the warping
machine, sald elements responding to alterations
of the winding proceeding. With this object in
view, a separate control cylinder 99 is coordinated
to the regulator constructed as control cylinder
8T with piston 98. In this control cylinder 99 &
control piston 100 s mounted which is regulated
to the normal position shown in Fig. 13 by the
action of a spring and by means of an adjusting
secrew (0f. The piston 100 has two grooves (04
and 105, which communicate each ohe towards
the corresponding end of the piston, by central
connections 103 and 106, with the corresponding
portion of the cylinder 99. The control cylinder
99 is connected with the control cylinder 84 by
conduits 102 and 108. This arrangement corre-
sponds besides with that shown in Fig. 12. In
both instances dripping condults known per se
and therefore not shown are provided for reliev-
ing the contro! cylinder 84.

The operation of the control shown in Fig. 13
is produced thereby that at increasing loading
of the motor 62, owing to the increasing beam
diameter, the pressure In the circult 66 tends to
rise. Hereby the pressure in the upper portion
of the control cylinder 89 increases, so that the
piston 08 is pressed somewhat downwards and
an increase of pressure is thus produced in the
cylinder 87 of the regulator and shifts the control
piston 98 to the left in the example shown In the
drawing, and thus increases, exactly as in the
form of construction shown in Fig. 12, the ab-
sorption capacity of the motor, whereby the slow-
ing of the revolving speed is caused. The piston
108 can also replace the safety valve 94, shown
in Fig. 12, in that a conduit 107 is connected to the
upper portion of the control cylinder 89, through
which conduit the conduit 65 is relieved at strong
increase of pressure In the conduit 65 and conse-
quently at corresponding low posltion of the pls-
ton 180. An inadmissible increase of pressure
can, however, occur in the present instance only
when the regulating range of the cylinder 87 is
exhausted by shifting the piston 98 Into Its ex-
treme position, In the example shown towards the
left.

At an sbnormal relleving of the conduit &9,
the piston 100 serves also for an equallsation, in
that it instantaneously relleves the control cylin-
der 871 by means of groove 10§ and control bore
106, when the pressure in the upper portion of
the control cylinder 99 ginks to below the value
adjusted by means of the set screw 181,

In the form of construction shown in Fig. 14,
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a caatrol eylinder 84 Is also provided for con-
trolling the return flow of the driving medium,
in which ¢ontrol cylinder a conirol piston 88, 87
moves which, contrary te the arrangement shown
In Figs. 12 and 13, consists only of one plece.
The coutrol piston 86, 87 is shown in PFig. 14
in the posftion which if assumes when the ma-
chine is at standstill. The transition 1mto the
driving position is effected by the same means
as explained with reference to Fig. 13, only with
the difference that the pawl &l has an inclined
face T8 and by lifting of the hand lever 54 is
pushed aside and thus can liberate the piston
86, 87. The stop motion controlling the eircuit
68 is illustrated diagrammatically and designated
by 18. When the piston 66, 87 is in the driving
position, the pump 81 sucks-on the driving me-
dium from the container #8 through a filter 89
and forces It through the condult 68 to the motor
62. Thence it flows through the conduity 64,
(29 and %0 back to the reservoir 88.

The fiowing medium used for controlling the
brake I8 branched from the driving medium ftself
in that the admission conduif 8( is connected
with a Branch cenduit 122 of the driving medium,
and the diseharge conduit 32 is connected to

the gerreral return eonduit 90, so that therefore -

the brake 20 ig influenced by the driving medium
itself through the condui{ 66, which means in the
present instance that the brake Is held in the
relleved state.

A conduit 102 is branched from the condult
66 and leads the pressure of the driving medium
flowing through conduit 65 upon a piston 88 mov-

able in the control cylinder %7 and influencing

the absorption capacity of the motor 62,

The regulator 33 for adjustIng the fendamen-
tal speed acts upon a spring 114, in that It puts
this spring more or less under tension, so that
the regulstcor ${5, acting through a rod 112 upon
a rotary slide [l inserted in the conduit 66,
assirmes a stronger or less strong spread-pesifion
according to the adfusted fundamental speed.
The regulator [#5, in the example Mustrated, 1s
besides driven by a bevel wheel 11T mounted on
the measuring cylinder of the warping machine
and by a bevel wheel (16 mounted on the shaft
of the regulator. According to the speed at which
the warping s caerried out at this moment, the

measuring cylinder revolves more rapldly cr more

slowly, so that the regulator 11§ lifts the rod
f13 more ar less i opposition to the regulated
t-nsion of the spring | I% and thereby regulates
the quanti?y of the driving medium admitted to

the paump threough the conduit 6% aceording to .

the speed of the running threads. The shutting
off of the admission of the driving medium to
the motor 62 ls further effected by the control
piaton 86 itself, in that the conduit 65 i3 accord~
ingly conducted by means of the control cylinder
8.

The brapehing of driving medium for control-
ling the brake 20 has already been explained.
The driving roedium may, however, as already
mentiphed, evidently be used also fer influencing
other control proceedings. In the example {llus-
trated, the condudt 122, from which the driving
megdium s conducted through the condult 81 to
the hrake, may be connected with a conrtrol eylin-
der, not shown, witich effects the cemtering of
the beam, or with another, hydraulically actuated
device which, for itstance at the warping, moves
to and fro the warping comb, as known per se.
The result of such branching off of driving me-
dium must, however, not exert & disturbing effect
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onto the driving medium pressure In the condult
65. Another control cylinder 124 with control
piston (23 is therefore, according to the inven-
tion, arranged between the conduit 122 and the
condult (2| leading to the conduit 6§ for the
driving medium, by which control eylinder the
pump 81 is influenced, so that, independently on
the pressure in the eonduit 122, the pressure of
the driving mediurm for the conduit 65 is main-
tained equal by altering the pump efficiency.

In the form of construection shown in Flg. 15,
the arrangement of the conduits for the driving
medium substaniiaily corresponds to the arrange~
ment shown in Fig. 12. As indicator for the
warping speed the measuring cylinder of the
warplng arrangement is used in known manner
and Is connected, with this object In view, with
a contact tachometer 126. The tachometer 128
Influences, according to the fundamental speed
adjusied, an electromotor 127 which acts upon
the regulator 128 of the motor 62 and, through
a shaft 128, at the same time upon the regulator
130 of the pump 8/, The polarity of the elec-
tromotor may be reversed by oscillating the eon-
tacts 131, 132 in & manner usual for such switch-~
ing proceedings. With this objeet in view the
switch 126 Is connected with & control piston 34
by means of & rod (33, sald control piston being
regulated in the eylinder 13 by means of s spring
136 to a certain position corresponding to the
average driving medium pressure in the eonduit
65. The driving medlum pressure acts through
the conduit 137, 138 upon the piston 134, The
cylinder 135 is further connected by a conduit
139 with the return condutt 98. The engaging
and disengaging of the metor 82 gnd therehy at
the same tlme the engaging and disengaging of
the brake is effected by means of a rotary slide
180 by which the conduit (38 can be connected
with the returmrr condult 64 of the driving me-
dium, and the conduit 82 or discharge condutt
81 for the braking medtum ean be conneeted with
the brake conduit 66. The rotary slide 140 is: In
turn controlled by the machlne switch or the

5 stop motion arrangement of the warping creel.

This is efiected, for instance, with the aid
of a lever TT fixed on a rotary slide 30, said
lever controlled by a spring 78 and held in the
driving position by a resillent pawl 9. The
lever 17T can be oscillated into the locked position
by means of a rod 98, As already described with
reference to Figs, 13 and 14, the pawl T9 Is also
in this Instance under the influence of an elec-
tromagnet 69, the circuit 68 of which Is closed
by the stop motion 16 when the thread breaks.

This just deseribed arrangement operates as
follows:

At the starting of the machine a strong in-
crease of pressure is produced In the admission
conduit 65 of the driving medium owing to the
inertia of the beam which Is at rest. This in-
crease of pressure acts upon the piston 134, over-
comes the counter-pressure of spring 136 and
oscillates the switch 128 in the example shown
towards the left. Hereby the polarity of the elec-
tromotor 127 is reversed, wherehy then the high-
est starting turning moment is produced. With
increasing number of revolutions of the beam
the presgure in the conduit 85 sinks. The thread
speed 1s, however, still slower than the funda-
mental speed, to which the contact-tachometer
1s adjusted. Owing to the decreasing pregsure
upon the piston (34 the switch 126 oscillates
again under the action of spring 188 Into its nor-
mal position. The motor (21, whose polarity has



6 873,186

been reversed, controls therefore again under the
influence of the contact-tachometer 128 to “more
rapid,” until the adjusted fundamental speed is
attained, and mailntains this speed in that it
gradually slows down the numher of revolutions
of the motor 62 and of the pump 81 according
to the increasing diameter of the heam.

When a thread breaks or when the machine
is stopped, the slide (40 15 oscillated as has been
above described, so that the conduit 138 and
therewlth the conduit 6% is directly connecled
with the conduit 64. The pressure of the driving
medium sinks Instantaneously. The piston 134
is thereby brought into the position which is
shown In the drawing as the extreme right hand
position and the polarity of the motor 127 is
reversed in the same sense as In the extreme left
hangd position of the piston and thereby the gear
is regulated during the standstill to the highest
starting turning moment.

A too great pressure increase in the conduit
86 is prevented thereby, that the cylinder 136 is
connected to the conduit 138, so that pressure
relleving through the conduit 138 occurs when
the piston 134 is shifted into the extremest pos-
sible position towards the left.

In the example shown, it 1s supposed, accord-
ing to the form of construction shown in Fig. 11,
that the ring piston influencing the disc brake
holds the brake in detached position when there
is pressure In the conduit 66. By simply ex-
changing the contact of the conduits 8¢ and 82
the rotary slide 140 may be used also for the
inverse case, in which the ring piston is held out
of action at the driving position by spring pres-
sure, but brought into braking position for the
braking action by the pressure of the braking
medium.

The construction shown in Flg, 16 provides an
electromotor 150 for influencing the pump 8l,
sald electromotor being laid on the net by means
of a push knob switch 15l. The punmp 81 sucks
the driving medium from the container 88
through a filter 89 and presses it through the
conduits 152, 66 to the motor 62, whence it can
flow back to the reservolr 88 through the con-
duits 84 and §0.

The driving medium acts through the conduit
158 upon the ring plston of brake 28 In order to
release this brake or to apply the same; the
- branching of the driving medium is effected by
turning a slide 153, so that the bore 188 of this
slide is connected with the mouth of the branch-
conduit 118 of the conduft 138, whereas the mouth
in the conduit 158 is shut off towards the rotary
slide, as shown at the right hand side of the
drawing., As at this turning of the slide at the
same time bore (58 is connected with conduit
180, the driving medium communicates at the
same time through the condult 161 with an air
chamber 170. By further turning of the rotary
slide 153, which may be effected, besides from
the stop motion arrahgement, as shown in Fig.
15 relative to slide 140, also from any auxiliary
device or from an element taking part in the
warping proceeding, the bores of the rotary slide
may be connected also with the conduits 182,
183 of any control cylinder 184, in that for In-
gtance the bore 158 comes into register with the
connection of the condult 168, whereby the
mould-shaped recess 192 of slide 153 connects the
conduit 183 with the conduit 157 or 98. In order
to move back the piston in the cylinder 184 only
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a rotation s necessary, at which the driving me-
dilum is brought through the conduit 166 to the
connected by the recess through the deeper one
conduit {63, whereas the conduit 162 is then
of the two connections with the conduit I57

In Fig. 16 the rotary slide (53 i{s shown in driv-
ing position. In this instance the driving medium
flows from the pump 81 through the conduif 152,
the central bore 154, the bore 158 and the con-
duft 65 to the motor and thence through the con-
duits 64 and 80 back to the reservoir 88, The
brake conduit 168 is then relleved, as it is con-
nected also with the condult 64 through the
mould-shaped recess 192 of the rotary slide {53 by
the conduit 157,

The air chamber 178 is further connected by a
check-valve 171 with the pressure conduit 152 of
the pump and can act, through a control side
{67 and a conduit 168, upon the regulator 87, 88
of the motor 62 and correspondingly alter the ab-
sorption capacity of the motor,.

The control of slide 187 and thereby of a wind-
ing speed which remalns uniform Is effected for
Instance by a contact-tachometer 125 from the
measuring roll not shown. The control impulses
are imparted by electromagnets ({0 put under
current by the contact-tachometer {25, between
which electromagneis an oscillatable armature
118 is situated which is connected with slide 167.
The alr chamber is further connected by the con-
dult 161 with a safety valve 176 so that a Timit
is put to the pressure loading,

In the form of construction showm In Fle. 17
the control of the brake 20, just as shown in Fig. 5,
is effected by a lever 24 which is hingedly con-
nected with a rod 182. This rod {82 carries on its
one end a piston [81 controlled by spring pres-
sure and guided in the cylinder {80 and at its
other end a control slide {84 guided {n a corre-
sponding guide 183. Through the control slide
184 the pressure conduit 152 of the pump can be
opened or closed relative to the admission conduit
68 to the motor 62. The lever arm 24 is further
hingedly connected to an articulated double lever
188, 187 fixed on an arm {85, the articulation
point 1088 of this double lever being pulled by the
action of a light spring (8% against a switch-
relay (90, 191 and held in the position shown.
When a thread breaks, the double lever 186, 187
bends under the action of armature 190 which
suddenly moves forward, to the right in the draw-
ing, whereby the piston i181 under the action of
1ts spring pulls downwards the lever 24 and there-
by shuts off the driving current relative to the
motor 82 and brings into effect the brake In the
casing 20.

At the re-starting of the machine the rotary
glide 182 is turned by hand or pedal by a quarter
rotation In the direction of the arrow, whereby
the bore 178 comes Into communication with the
condult 179, so that now under the pressure of
the driving flow branched from the conduit 162
by means of conduit 119 through the condult 193,
the plston 191 1s again shifted upwards and there-
by the conduit 182 connected with the motor con-
duit 65. This switching proceeding takes place
In an extremely short time, so that the rotary
slide 153 returns at once under the action of a
spring (19 or the like Into its initial position 1llus-
trated in the drawlng, whereby the pressure in
the cylinder 80 sinks or the ofl can flow off
through the condults 193, 11T and 90.
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