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. " a certain amount below the pre-adjusted speed.
" diameter of the bobbin increases ‘and the speéd of rofation

~ of the bobbin remains‘constant, the follower roller would -
. _mc:rease in power, whereby a large drop of petentlal ‘was

- Creases.

-;_epeed remains constant.
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The present invention rehtes to a control device fer-

the electromotive drive ‘of winding bobbins for threads
‘made of synthetic material, wool, cotton or a similar ma-

| - terial 1in conjunction W1th three-phase eurreﬂt driving

motors, and further employs centrifugal governors which

‘are ad;ustable to various 3peeds during the running of such

. motors, for the purpose of achieving a preferably constant

and Fang Stitben,

. &od -

eemmutaters nor. shp 11*1gs Furmulmore they have

- proven to be advantageous in that their speed of rotation

5

“can be regulated within a very lange speed range, without
~ detracting from their output.

If a three-phase current
short-circuit rotor motor is employed, as the drive motor.

for the winding bobbin, the three conductors of such -

- motor leading to its three phases are connected with three -

actuatable switch members, which are synchronized with

- respect to one another for simultaneous interruption of the
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winding speed and thus a preferably eenstant stretchmg B

“or uniformity of the thread.

If, while winding up the thread, the diameter of the

bebbm is increased and the winding speed or the periph-

 eral speed shall remain constant, the revolutions per min- -
ute of the bobbin must be accordingly reduced. A cen-.

trifugal.governor is driven by a follower roller which bears
The

_centrifugal governor is set to a certain speed; if this speed

- against the bobbin and is thereby driven by friction.

“ig-surpassed by a certain amount, the electric contacts of
‘the-centrifugal governor open, waereas the contacts of the

| centrlfuﬂal covernor close if the speed of rotation falls by
As the

rotate accordingly faster. Thls, however, is not permitted

" off when the speed of rotation of the follower roller in-
In this way,

- 'norremains constant, the speed of rotation of the wind-up
~bobbin is more and more reduced SO ih&t ihe Wmdmb

Tt is one object of the plesem mventmn to pl 0v1de a col-

" trol device, which solves this control problem. “The con-
" trol is better,.the smaller the distance between the upper
.-and lower speeds of rotation in a given speed range and ..
" the smaller the intervals of the switching actions are.
" -will.be understood mtheut further e:&plamtmns that the
_ “quality of the control is dependent on the quality of the -
- electric switching means used for the coentrol dévice, onthe
e accelemtmn and deceleration of the drivén masses which
" take place during the centrol and on the rapldlty ef the'-
i+ switching action. . e -
‘A device is already known Weerem a- eentrmwal gev-

'_'emor is directly arranged upon the shaft of a follower

o ;roller the latter of which bears against a wind-up . spool
“or bobbin and is thereby driven, and by means of switch-
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'governer driven by the speed-regulated shaft.

- eleetmnic switches.

current flow in such three phases.

“These switch members are controlled by the eentnfugal

windings of the stator of such’ three-—phase current short-
circuit rotor motoer are arranged in star eennectlon and the

neutral or star point is connected to earth.  The switch
members for the synchronous control coupled to the three

conductors can be formed as a single relay provided with

‘three work contacts, or comprise three transductors or
‘Furthermore, capacitors and/or re-

sistors may be arranged in the current circuit between the

- working contacts of the switch. member and the phase

'windings of the three-phase current motor for spark ex~
__'tlnmlshmg or unloading of the contacts.

“Such control device has not proven to be useful in prac-

tice since normal relays were used and these were not able
" to aeheve the required quick sequence of switching oper-

- ations.. |
owing to-wear of the eontaets partleulafly on the centrif~. =

Furthermore such control action determra ted

- ugal contact governor and, in addition, the intervals be-

30

by the centrifugal governor, since it 1m'11ed1*1tely swﬁches--, -

39

o as the diameter of the bobbin in-
- creases and the speed of rotation of the centrifugal gover-

- 40
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- rate

Spark was. dra,wn

_stepe
e switching members is necessary in order to control all
~ three phases of the three-phase current ehort—elremt mtor |
. motor by means of switching members. o

It is another object of the present invention to prowde B
‘a control device which improves the control for the drive

of winding bobbms for threads made of s ynthetic material,

tween the switching operations became longer and inaccu- .
contact gevemm ds irectly actuated. the relay without any .
created over the ceéntrifugal contact governor, while open- -

ing the contacts so. that a corresponding vmtale arc or

ment of the centrifugal contact governor.. -
. Furthermore, a very dlsturbmg drawback of the pm-
pos._.d control device was the lack of a flywheel mass as,

“during the control operation, the winding bobbm which 1s
‘of rather light weight was accelerated too fast when the
- current was switched on and decelerated too fast when
~ the current was switched out, so that the ‘control curve was

undes;lrably steep at the start and between the regulating
Furthermor..., a.quife considerable expenditure of

 wool, cotton or similar ‘material by a three-phase current

55

ing members-periodically bridges the series resistance .of -

. a motor branch circuit of a direct current motor or a sin-
: ~Since ‘the electric

- contacts of the eeﬂtrlfugal governor epen or close in ac- -

a ale @hase alternating current motor.

cordance with the speed of rotation of the follower roller,

- such act upon the supply cu'emt of the drive motor for the.
: _.wmd-rup bobbin or upon:an aumhary circuit coupled with o
~the supply circuit, for example, by means of a relay or

" the smtehmg—m and smtehmg-out the series resmtance' 65

another suitable switching element, so that by virtue of

. of the drive motor the desired regulation oceurs.

60

A .control device has also been proposed for application '

.. with three—phase current short-circuit rotor motors.

Such

‘three-phase current short-circuit rotor motors have proven
- themselves to be cheapest and most reliable for the most.

70

'varymb fields of apphcatlon, since they neither possess -

are switched out, then the motor is switched over.
- star point remains free of the poteﬁtial

- short-circuit Totor motor: by reducmg the expenditure of I

switching members and byi improving the latter.
It is a further object of the present invention to pro-

'_Vld““ a control device which provides the possibility to re-
duce such an expenditure of the switching members in

that with one embodiment of the invention only two

phases of the three-phase current short-circuit rotor motor
are connected through the switch members, whereas the
third phase is directly connected with the power supply

~or network. With the interiinking of the three stator
windings of the three-phase current motor the desired

control effect is faultlessly achieved through the control

of only two phase windings which are provided with snit- '

If the two of the phases

The
If the interlink-
ing of the three stator windings is made in form of a -

ably arranged switch members.

- star-connection, the star point must not be connected to
earth; only the casing of the motor is connected to earth.

The three

In such a known control device ‘the cenfrifugal

This burning-off very soon caused
“changes on the contact surface and therefore a dlsadjust- o
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- -No smtchmg of’f of ﬂ*lé two: fhasus takes plac;., by the? -

contacts 28 and 29, rather the insertion of a resistance on

each of the two phases.
and the. number of revolutions is reduced, The switch-

swﬁch 32

L of the ma{;hme s brout,dt about by the';-.-

The current is thereby reduced

In the knowﬁ device the centnfugal govemor is T 1=f-'1dly -

| connected with ‘the: follower roller..

only .a single speed. can be controlled or achieved with

. such-a rigidiy arranged centrifugal gcwernor and neither
- an adjustment because of a deviation in the winding speed :

OCCUrTing durmg operation nor a readjustment to: another.-;--
' ‘Only. with the condition of rest
15
or exchanged for another, in order to obtain the desired -
Permds of inactivity of the equm—. .
ment are of course undesirable becanse they resu.lt ina. -

~speed range is possible.
of the machine can the centrifugal governor be adjusted,

- speed. of. operatmn

:reductmn of production capacity.
~ Such a disadvantage of Ifnwm devices is eTectWﬂly

A considerable dis- -
- advantage of such an arrangement resides in the fact that
10

- of speed: cantlel of the wmdrw OPPratmn with a high

--conr:;fapt str.eichwg of. the t
- bobbin or spool. -

d {:»r yafm fo,.- th& antn‘e

It 1s still:a further ob]Fct of the: present mventmn to

provide an improved control device for the drive of a
~yarn bobbin enabling. read}ustment of -the. yarn Wmdmrr.
speed during the winding operation..- - |

It is:also a still further important. object of thu pleﬂem-'

mvf-'*nt.-.o*l to provide an 1111131'0%:1 control device for the

eiectromotive drive of wind-up- Spools or bobbins for
thfﬁ&du, which is highly reliable in:operation and permits

'___'denme of- acr'm'acy and mthm a vmry exacting speed
- range. - - |

-'_'ar;w 1s:a thre

90
overcome by emplovmﬂ the teachings of the present in-.
~ vention wherein the centrifugal governor is provided with
“a friction -wheel or roiler thh is driven by a fnctm*x.,-

 disk oper atwely secured to-the fcllower roiler, and where-'
- in-the centrifugal governor is dzsplaceably arranged: radi- 25

~ bins, including a control circuit for actuating-a

“ally to the friction disk. By means of a finely threaded

_'spmdie and-a scale’ prowded for the radial displatement;
it is possible to .achieve a - sensitive adjustment: of the.;':

wind-up speed- during the running of the machine.

It has already -been mentioned that the small ﬂyﬁ*hpel?;-_

Tt is }fet an@tht_.r obja.,ct 01”‘ thﬂ pres‘.,nt IIIVF*I]’HOH to pPro-
vide an improved. control device -for: the- electmmatwe--
drive of winding- bobbins for threads: and the: like; which .
—phBS‘“ current short-circuit-rotor motor.
It is also a further: object of-the. present invention to
previde  an-improved contrel device for winding: bobbins:
IﬂClLd‘ﬂﬁ means for absorbing the-starting impacts, to pre--
vent or minimize the occurrence of undesirable speed am-
plitudes and high streqs rev..,,,s::-vl of members secured to-

the drive motor shaft, -

It'is also a still further ob]ect of the present invention

to prswde an improved control device for wzndmﬂ bob-

relay or -
suitable arrangement; which - control circuit mclud

- contact protection circuit and is. respoﬁswe to the ﬂctiﬂﬂf

o Tofa cumrlft,gal goVernor.

30,

mass of the driven parts is a very disturbing feature of -

the known and/or proposed control devices for: the.drive -

| ‘This causes- undesirable. oscillations
~ of the running speed at the-start of the winding opera- 35 _
‘The

of wind-up bobbms

" tion when the bobbin or spool-is émpty, which cannot be
avoided in spite of the quickest control: impulses. -

Itis:yet an object of the préaem IHVEHUOH to prowdﬂ an .
improved control device-for winding bobbins, 'which. con-

- trol device-employs an easily actuatable relay permitting.-

large starting torque of the three-phase current motor 1e~-
y s - understood, however; that the detailed - descrij ption and

ults in con]uncuon wﬂh smali gyra:.mrr masses -or work- ;
o loads of the rotating members, in undesirable speed

’-"amphtudes and exceptionally high stress reversal of the

| This disadvantage can be -

- avoided in accordance with the present invention in that

- " between the. three-—phase cuirent motor and the drive .of

members secured to the. shaft.:

skilled in thé“-art from: this det'uled ‘deseription.

the bobbin there is caapled a flywheel which is connected - -

 with the motor by means-of an elastic or resilient cou—_-_‘-
pling.  The elastic couphng in coaperatlon with the: fly- -

‘wheel absn:rbs the hard cut-in or starting: 1mpacts, stores
- Thus, -
 the starting curve becomes less steep in- ascent, the control -

the received energy. and. slowly returns the same.:

amplitudes become smaller and also gentleﬁ: in_ascent.

" The relay is actuated by the centrifugal contact gover--"-:_

~ nor by means of a contact protection circuit.

~ is now reduced to 2 or 3 mmroamperes

.:C.J‘I. S
S

Thus, the =~
‘current load on the contacts of the centrifugal contact

g govemor which has up fo now bee.n several milllamperes
‘Now, the cur-

rent load no longer rcsults in a wear of the contacts of - :
the centrifugal contact governor, ‘the life of the ]atter de-

- pending. solely on the. mechanical -deformation - of . the_-_
'Thé contacts of the centrifugal contact gover-
60

contacts

nor operate faultlessly without b1eakd0wn spark and;

 without sticking together.

-of a quick sequence of smtchmb opemtwhs and havmfr;-;_-

a relatively-long operatmc life. - __
Still further objects and the entire sccpe of apphcab i}
ity of the present .invention will ‘bécome apparent- from -
the detailed: description - given -heremafter; it ¢ should be .

. specific e*r;am_ples, Wmh 1'1d1c:at111 preferred.embodiments-.
~of the invention, are ‘given by-way. -of illustration only,-

since various, changes and-modifications within the Spirit
and scape of the invention will-become apparent- to those
The -
present mventmn will be clearly understood n connectmn _-

. Wlth the. accompanymg drawmgs, in which?’

‘FIGURE 1isa perspective view: of the contml devme];'

) according ‘to: the I‘l"“S&IIt 1ment10n for the drwe of a
 wind-up bobbin; | - I |

FI1G. 2 111ustrates élrcult dlaﬂram of the control de- -

“vice with the drive. accordmg to FIG: 1 and-according -
~ to the present invention employm ‘a two-phase switching
of the three-phase current short-circuit rotor motor andn':-”

~a control_circuit. actuated by 'a centrlfugal gOVEInor;

FIG. 3 is a side-elevation .of the ad]ustab e centrlfugal-- -

: governor partially in cross-section; and

"FIG. 4 is a section ‘along’ the lines: 4———4 of FIG 3

showing details of the centrifugal swifch thereof. -

- Referring now to the. drawings and; more particuiarly -

to FIG. 1, wherein a drive is illustrated for a wind-up

bobbin with the desired contrel ‘device,: the three-phase -

current. short-circuit rotor ‘motor 1 drwes the wind-up-

The contact protection c:1rcu1t which in itself has been

o :known, but has not yet been used for this: purpase allows
- to connect only a relay of low 1nduct1wty, since high in- .
~ ductivities would result in backfiring-in the- cold cathode .

65

 tubes which are used in the -contact protection circuit.:

~ These backfirings are avoided by the arrangement of a
~ rectifier parallel to the relay. _ o
~ The relay being used is an. easﬂy switchable qpeczal re-

- lay, the details of which are described further below.

Accordingly, it is yet another object of the present in-

vention 1o provide a control device for the electromotive -

drive of winding bobbins for threads which permits of a

substantla’ily constant Wmd-up speed -and a su bstantmlly“f

wheel 9 of. the centrlfunal governor 11
) axle i¢.- - T

spool or-bobbin: & by means-of the ‘coupling disk:-2, the -

“elastic or resilient coupling means. 3, the flywheel mass 4 -

and the shaft 5. A follower roller. 7 which rolls-or rides -
on the: penphf:ry of the wind-up bobbin 6 is provided -
with -a - friction -disk 8 -in:engagement Wlth ‘the. friction -
_ munted on the.

'The: aperaﬁoil of the centnfuﬂal governor 11 the two

.contacts 12 and 13 of which are electrically ‘connected

with the control circuit will be descnbed furthel. b...,low _
Wlth reference to the FTGS 3 and 4.

The follower roller 7 is rotatably: mauﬁted on tha rock-f '.,

| er arin or beam 14 whch pivots about. the. axle 15 during
icommuous contact of the f0110 wer roller 7 mth the wmd-




up bobbin 6 and with increasing diameter of the wound
The cross spindle 16 and the block 17

thread package.
serve to drive Lhe thread guide 19 moving to and fro on

 the guide rail 18 and being employed for winding the

thrﬂad 2¢ by means of the follower roller 7 in a familiar

“manner on to the wind-up. spoocl or bobbin 6, distributed
‘The cross spindle 16

over the entire width of the latter.

8,1 80,584

6

- a Tes t current remains and the sga.,ed of rotation of the .

- motor 1 decreases to about 206% of its nominal value..

is driven from the fly whee!l 4 by means of a belt pulley

21, the belt 22 and the belt pulley 23. The details of the

-drwe for the thread guide 18 do not constitute a part of

of are believed necessary.

- . A box 24 contains the electric sw*-'tcn menbers pro- -
- "_.wded for the operation and the coatrol of the drive ac--

15

:. cordmg to the present invention, the control circuit be-

- 10
- the present invention, so that no further descnptmns there- -

ing actuated by the centrifugal governor 11 with a con-

 tact protection circuit,-and the switching relay. The op-
.. eration oi' _the box 24 is described in canjunwon With___

- FIG. 2.
‘Referring now to FIG 2 the electric circuit dlagram

~ illustrates the desired control device for the drive of a

- wind-up bobbin 6. The three-phase cuirent short-cir-

- 13.

~ As a result, the speed of rotation of the bobbin 6 and
~ the speed of rotation of the follower roller 7, the speed
of the latter of which is dependent upon the rotational
gpeed of the bobbin 5, is reduced umtil the centrifugal

governor H_ agam closes 1ts’ cenmfaﬂal contacts 12 and

It 15 pésmb‘e to empj.oy mhﬂr swﬁc‘nng ‘members in .
place of the relay 27 provided -with the swﬁch contacts
38 and 23; for example, premagn@tlzud 11‘011—901‘6 choke

- COCiis (tramduotors) or electronic switches.

" The provision of series arr angements consisting of resis-
tors and capacitors designated by the reference numemls_

34, 35 and 36 between the three phases UV.W. of the R
stator winding of the motor 1 and the neutral conductor

- illustrates a possible arrangement for spark extmguwhmg -

20

cuit rotor motor 1, the coupling disk 2, the elastic or re-

silient coupling membe s 3, the ﬂywheel mass 4, the wind-
up bobbin &, the follower roller 7, the friction disk 8, the

friction wheel 9, the centrifugal governor 1, and the

‘thread 28, according to FIG 1 are 111u31rated only sche-

L matmally

. The three phases UVW of the three-phase current

- :-short-czrcmt rotor motor 1 are iaterlinked in star connec-
tion, and the star point is not. connected to earth but the

casing of the motor 1 .is connected to earth. In the two

- phases R and S of the three-phase current network ‘there
are provided series Tesistors 25 and 26, the phase T being
- directly connected with the motor 1.  Furthermore, there
- is provided a relay 27 with two change-over contacts 28 .-
~ and 29. The change-over contact 28 lies in the phasn

- R and serves to connect or bndge the series resistor 25,
_i_'_Whereas the change-over contact 29 lying i in the phase S

. serves the same object for the resistor 26. The relay 27

is actuated by the centrifugal governor 11 through the
control circuit 3¢ with the contact protection circuit.

1nto operation tae two change-over contacts 28 and 29

- of the relay 27 are located in a position in which the
- series resistors 25 and 26 are not arra ngpd 111 the path of

the current flow.

- .By means of a SWI"EJh 32 md three fus es 33 the thlw-_
- pnase current “hOI’t-CH‘C—dlt Totor motor 1 is connected
-directly: with the three phases R, S'and T and the earth

~ conducter O of the three-phase current QSEW(}I'K and thus

- the thread package wound. onto the bobbin 6 increases.

rectifier 31 is connected parallel to the relay 27 in order_-
~~to short-circuit the reverse voltages occurring when the
- relay 18 deenergized. Prior to placing the control device

and switch unloading. - The same purgose is served by
the series arrangements consisting of a resistor and a

‘Capacitor with the reference numerals 37, 38, and 39, 48
connected with ;the smtch contaci.s 28 and 29 of the re-

lay Z27.

Now, the details of a pﬂssfole con%twctlon for the con~

~ trol circuit 30 with the contact protection circuit are de-

29

40

trifugal

scribed. A substantially similar type of control circuit,

but however not employed in combination with a cen-
governor and not with the general arrangement

herein deﬂcnbad 15 d15(:10=*cd in the German Pate*ﬂ;s-

1 (}-+9 498 and 1,654,177, in which Ofto Hmnch Bfunck

cne of the applicants, has been named as the inventor, =

a’ld owned by the assignee of this apahca,tmn
now to FIG. 2, it will be appreciated that a suitable al-

- ternating voltage is applied to the inlet term inals B and
B’ of the control circuit 28. With the centrifugal con-
35 tacts 12 and 13 in opent position after the centrifugal gover-
C onor 11 has reached its upper speed of rotation to which it
has been preadjusted, and with positive phase, that is B~

18 ‘EJOSI'IW@ and B’ negative, almost the entire voitage is
applied between the anode A and the cathode K. af the

oiow discharge tube GR (e.g. cold cathode tube). |
The rectifiers G and G’ connected i pamllv...l to the

olow discharge tubes GR and GR’ serve as voltage di-

viders, since the rectifier G in this phase is high-resistive,
Wnercas in contrast thereto the rectifier G” 1s low-resis-
tive.. On the other hand, practically the entire voltage
drop at the high-ohm resistors Ry, Ry and R," appears
as the 1gmt1.on voltage between the coatrol clectrode 8

and’ :,ﬂe cathode K of the glow discharge tube GR, so that

- swiiched in. The motor 1 starts running whereby the
wind-up spool or bobbin 6 will be correspondingly driven. |
- Due to the winding of the thread 2@, which takes place in
" consequence of the foregoing action, the diametfer of -

As a result of the continually increasing diameter of the

wound thread package with constant speed of rotation

" of the bobbin 6, the rotational speed of the follower
- roller T contmually increases.
- speed of rotation of the centrifugal governor 11 increases.

At the same time the

GO

- The co*l‘-"aci. members 12 and 13 of the cﬂntmfugal gover- |

© npor 11 which have been csrrespondmgly adjusted are

“caused to open upon reaching a predetﬂﬂmmed upper

speed of rotation, whereby the current flow produced in

65

- and 13 are. open.

rectifier. .
in which no longer every second tooth is missing.  Thus -

with a suitable relationship of Rjy: (ZRy+-Ry) the glow

discharge tube GR ignites. The current flows from this

_glaw discharge tube ihmw'h the relay 27 and the low=
© - resistive rectifier G of th1s phase to the te"rmmal B’ of'_’*‘

~ the

transicrmer T. -
‘With a nef*atm.. phase that is tcrmrnai B 18 negatwe and_.

tt..,rmlnal " posttive, the glc-w discharge tube GR' ignites:, .

The manner- of operation of ‘the “circuit . with neﬂatlve’"l?., -

phase is similar to the previous description of the posi-
tive phase,

and vice versa. The relay 27 thus has a pulsating direct

current (inverted alternating current) flowing there-.

through which is similar to that produced by a full-wave
There is thus p**c:ducpd a sawtooth-like current .

the relay 27 is caused to respond when: the contacts 12
Upon. response of relay 27 the con-.

tacts 28 and 29 ate cal,sed to switch over, the resistors

the control circuit 39 and flowing through the relay 27

o is interrupted. Cmsequently the contact members 28
70

and 29 of the relay 27 mmultﬂneouq}y open, so that the

~ resistors 25 and 26 are now connected with the two phases
" R and S. ‘This results in a reduction of the voltage in
 these current circuits and, therewith, a reduction Gf the.

- soeed of mta’tmn of the drive motor 1 The realstors 25

'9"1d ‘:,5 are g0 dim 61:131011(;{1 tbat upﬁﬂ ﬂlﬂﬂ s,mtchmﬂ' in,

25 and 25 are connected with the phases R and S of the
motor circuit, and the motor 1 is caused to decrease its
“speed of rotation until the centrifugal governor 11 runs
" so slowly that its contacts 12 and 13 again close.

“If the contacts 12 and 13 are closed the potential dif- '

© ference between the control clectrodes 5° or 5 and the *

- Grops across _i.l

cathodes K or K’ is reduced, since the voltage now only
hwh—ebm 16311:401’5 Rl r.-_nd Rz or R1 and

Referring -

and one need merely replace the non-primed
reference numerals with the . primed reference numerals



- functions in the circuit.
- pled -across- the relay 27 serves to intercept the backlash:

~resistor Ry is ne

- tube GR. Consequently, the current flow. through the

- glow discharge tube GR is interrupted -and the relay 27

| . With a lsmfa'jle s*..,lé{:;tmn of the rel'ationship Rle -
tne resuit can be achieved that the voltage drop:at the
t-sufficient for igniting the glow d1scharge -

3,180,584

rod
placed: in. direction of the axle 18. A second knurled
- nut 46 -serves-as a locking nut in order to secure ths
. threaded rod 4% and thus the. centrifugal govemar.-il :
" in the position adjusted.: -

e

~_is released, since the -current flow over the contacts 12;_. |
and %3 oi the centrlfugal governor ‘13 is only equal to.

several microamperes.

- Additionally, the control circuit =

- 36 is provided with a capacitor C’ coupled between.the

- center-tap M of the secondary winding of the transformer -
T and the common junction or contact point P and con-.
nected -with- the relay 27 and the rectifiers G and G'.
This capaictor C’ is particularly effective in. preventing .-
false 1gn1tmn of the glow discharge tubes as well as mal-:

- The rectifier 31 which is cou- 15

e

41 and thus the centrifugal governor. 11 are-dis-.

- Arranged between the. centri ugal contact governor: H-}

_. and- the - rocker.arm %4 is-a .scale .member 47 haﬂnﬂ

divisions ‘or. markings thereon in accorda.nce WLth the.

_circumferential speed. of the wmd-up ‘bobbin or spool 6.

The farther the friction wheel 9 on the friction disk &

is moved outwards, the slower-the wind-up bobbin 6
‘must rotate - and- the lower will be the circumferential
- speed thereof with the same- adjustment Gf the centrlfu'rraL

~ contact governor 11..

- pote'ma,l or couqter-voltage resmung upon current mter- o

ruption. .

- In the: mntact protectlon circuit cens;{stmg substanﬁally' '-

- of the control circuit described above for actuating a -
 relay, two. glow discharge tubes in push-pull arrangement -

are employed for using both phases of an alternating .cur-
- rent. .

‘to the glow tube to be ignited, whereas the other glow
tube is short-circuited.

"The arrangement of -rectifiers parallel to the glow -

The centrifugal govemor h is pr Owded mth two con-
tacts 12 and 13 of which; for example, the contact 12
is -arranged on the ’frfi'“ end of a fixed leaf spring or so

called regulator spring ‘48 with the. balance weight 48,
'The mre-load or bias-of the regulator spring 48 ‘and thus
‘the speed. to be contmlled can be ad]usted by means m B
“a_set screw 56, . | f |

‘The contacts E’P aﬂd 13 are connected mth the two

|  dlip rings 51 and 52 which are insulatedly- arranged upon
- tubes makes s_uc_,h that the full operating voltage is applied

o
In order to achieve a safe re-
- spouse of the relay mdependenﬂy of the phase position, :

a capacitor is arranged between the common switchpoint:

of the relay and the two rectifiers on the one side and

the potential middle of the applied alternating current. g
Each of the glow d1scharge-.'

Voltaﬁe on the other side.

tubes has control electrodes and the switch means of the -
~ control circuit include a relay having two simultansouns- -

ly actuable work -contacts.

trodes -of each of the glow discharge tubes, and also a

| ..traﬂsfermer haﬁxmg a primary -and a secondary wmdmg 3
and connected with input terminals of the control circuit, .
the secondary winding having a center tap and a capaci-

40

tor is- connected between the common junction and the

"The contact protection: cir- -
. cuit-includes further resistor means with the control elec-

85

~ center tap of the secondary winding of the transformer o

In FIGS. 3 and 4 there are shown details of a poss1b

| _constructlen of the centrifugal governor 11 used .in the '_ |
- confrol device according to FIGS. 1 and 2. Arranged

~ on the shaft-of the follower roller 7 is a-friction disk 8 -
for the friction wheel 9 of ‘the centrifugal governor 11

- with: the fwo cenirifugal contacts 1Z and 13 mounted .
on the axle 10. In this manner the rotational mevement"j
of the follower roller 7 is effectively transmiited to the -

" friction disk ‘8 and the friction wheel 9 thereby driving

the centrifugal governor 11.. In the desired embodiment -

. illustrated the centrifugal nm'ernar 11 is provided in the

extension of the axle 19 with a threaded rod 41 mounted -

~“upon the housing of the centrifugal governor 11 and
- thereby supporting the- centrifugal govemor 11 'in the
. bearing block 42. This bearing block 42 1s mtatably'.:-
- ‘mounted upon the rocker arm 14 by means of a hinge 43,
 so that the axle 10 of the centrifugal governor 11 and
- theraxle of the follower roller 7 are disposed vertically

‘upon each other and the friction wheel 9 is free to ride

or roll on the friction disk 8. - The centrifugal governor

~the axle 18, In order to provide a conductive connection
‘between the rotating contacts 12 and 13 and the stationary -
control circuit 39, there are prowded two.carbon brushes -

53 and 54 which press upon the two slip rings 51 and 32
and are -coupled- with :the - electric contml c1r..._,u.s.t ’?@ o

through ithe electric conductors 55 and 56.

- The relay 27 1s an easily actuatable specm‘ reiaﬁr which
has become known . under the designation: “reed relay’”

and wasdescribed, for example by R.’A. -E. Fursey in the -
article “Sealed Contact Reed-Relays”: in - “Electronics”
on ] uly 31,:1959. “Such relays have contacts hermetically
‘sealed in a- glass tube,
. of which smtch under. tha influence of-a magnetic field.
The glass tube contains:in its lower part a certain-volume .

- the ferromagnetic contact reeds

of metallicaily highly pure mercury: which rises upwards:

on the suitably formed contact reed due to the- caiplllary-;-:-.._.".

effect. and- contmuously wets the contact surface with' a

thin film of mercury.. This film of mercury on the con-

tact is renewed with every switching operation. The

..smtchmg point, being protected by an- atmosphere of:
Jinert gas and coated with a thin film of mercury, is'not"
-exposed to any. adverse' external influence. so that, in-
addition to a relatively: low contact resistance, a very -
‘high. number .of smtchmg operations - without ~contact

chatter and a very lonb aperatmg life of the contaot tube -

are %aranteed

It is obvious. that the PO ver reqmred for sw:ttchmg th-‘-‘. |

relay is d&pendent upon the number-of the switch con- -
- facts to be-moved.  Since only two switch ‘contacts are
required with -a twon—phasa control, the pewer required.
- for carrying out.the switching: opﬂratlon is lower than

with. three switch contacts,: the latter- being reqm* ed for

| tLa switching of three phases

11 is maintained in this position by means of the.spring -

44 which at the sa

- centrifugal governor 11 with respect to the friction disk 8

1e time provides for urging the fric-
tion wheel 9 against the friction disk 8, which is required-
~ for a faultless operation. . The radial adjustment. of the

takes place by displacing the entire centrifugal. goVernor -

11 in the direction of the axle 18 in the bearmg block 42

by means of the threaded rod 41 which is supported at =
three positions of the bearing block 42. The displace- -

“ment of thé centri:

ugal governor ‘11 in. dnectmn of the -

axle 16 is further made possible by the. knurled nut 45 -

~ which is so arranged in the bearing block 42 that it can-

qwntly, When the Ifnurled nut 45 is turned th@ threaded

The -application of such a rélay in the desu*ed control -
device according to the .E."JiuS Tand2: resullts in the follow-

-ing advantages: The lower the moving mass of the. relay-;
60

is, the faster will be the sequence of. the switching .opera-

tions, the shorter will be.the intervals between the switch-

ing operations and the better will 'be the control opera-

tion itself. Up .to now:it has been possible to obtain a =

control acc:dracy up:to 10% of the speed of rotation

‘adjusted, now a control accuracy of 0. 3% or +-0 15% |

of the: speed of rotation is achieved.:
It should thus be appreciated that the. descnbed con-

- trol arrangement is readily suitable for -effectively con-
-- trolling the winding operation of the material to be wound

70,
. speed-and stretching of the material..

in .order to -obtain an:approximately uiform wind-up :

Furthermore, the
winding speed tan be. adjusted durxnﬂr the winding ‘opera-

o tlon -without requiring stoppage: of the -machine. -
not be moved in: the direction of the axle 18; conse- .

5

- While we have disclosed one embodiment of the pfésent-.-
invention, 1t 18 to be under*tssd that. ﬂ‘}_lS embodiment -
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is ‘given only by way of exemple and not in a hmrtmg .

" sense, the scope of the present invention being determined
by the objects and the ela,uns

We claim: o |
1. A eontrel device for the electromotive drive of

- winding bobbins for threads made of synthetlc materral |

wool, cotton or similar material, comprising

oa *mndmg bobbin receiving threed to be wound there-
- oon, |

a ’chree-phase current shert-c:lrcmt retor rnetor mchrd—

~ ing a stator having three phase windings and a cesmg
‘having a motor shaft,

said winding bobbin,’
an electric circuit connected Wlth said three-phase Wrnd-

~circuit reter motor, - |
‘said electric circuit meludmg a conirol circult,

~ a centrifugal governor eleetrleally eerrpled to sard con- '

- #rol circuit,

' resistor means in two pheses of said three-phase Wmd- -
ings rendered operative in response to a predeter-

mined speed of said governor,

follower roller means engaging and driven by said
winding bobbin and operatively connected with said
centrifugal governor,

5

1@

contacts, and swrtehmg means in ftwo phases of said
~motor circuit for switching in said resistor means.
3. The control device, as set forth in elaun 2, wherein

said relay has sealed contacts and mercury wetting.

4, The eentrol device, as set forth in elarrn 3, wlneh

- inciudes

a reetrﬁer drspesed in parallel wrth said relay.
5. The control device, as set forth in claim 1, wherem

| sard means connected with said motor shaft for rotatmg -

10 said winding bobbin comprises

- means connected with ss.rd motor sheft for rotatmg |

15
‘ings of said stator of said three-phase eurrent short-

29

said centrmfugal gevemor mcludrng means for epemrlg. | '

said control errcurt in re3ponse to a predetermmed '_

. speed, | |
-sald control circuit meludmg a eerltaet protection err-

cuit means and also including means actuable upon

opening said control circuit upon reaching said ‘pre-

determined speed of said centrifugal governor for B
- connecting said resistor means with said two of said

~ three-phase windings,
power supply means eennected W1th sard threeephase
windings, -

30

said three-phase Wmdmﬂs of said stator of said three~“ | ..

phase current short-circuit rotor motor being con- _-_'4 |
280 o o

nected 1n star arrangement, and
said motor casing being grounded,

| whereby a predeterrmned uniform speed of Wmdmg of

said thread is brought about.

2. The control device, as set forth in claim 1 Wherem |
sard actuable means of said control circuit comprises
a reley havmg two srrnultaneously aetueble WOIK

- a flywheel secured to said motor shaft and
an elastic clutch operatively connected between said

flywheel and said three-phase current short-eueu:rt' |
rotor motor. - .
6. The control devwe as set forth in clarm 1, wherem |

said contact protection circuit includes a pair of glow

drseharge tubes connected in push—pull arrangement,
and

- a reetlﬁer disposed in pa,rs lel w1th -eech oi seid glow -
20 '

- discharge tubes.

7. The control device, as set ferth in claun 6, wherem
~each of said glow drseharge tebes has CDIIthl elec-

trodes,

said switch mea,ns of seld cefntrol crreurt 1nelude a relay

“having two simultaneously actuable work contacts,

said contact protection circuit further includes resistor
means connected with. said control electrodes of eeoh
of said glow discharge tubes, and

~said rectifiers are connected with said reley by mer—ms'

of a common junction.

8. The control device, as set forth in claim 7, Wherem o
~ said contact proteetren circuit further mcludes a trans-

former having a primary and a secondary winding

- and connected with input terrmrlals of said centrol
- circuit,

said secondary wmdmg hes a center-tap, end -
- a capacitor connected between said common junction

‘and said center-tap of sard seeendary wmdmg of

| sard transformer
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