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SPECIFICATION

WINDING MACHINE STOPPING METHOD

FIELD OF THE ART
The present invention relates to a method of
stopping a winding machine which is used for winching a

crane rope up. and down.

BACKGROUND ART
Winding machines of this type, which use electric
motors for driving and electromagnetic brakes for
stopping, are compelled to manage the critical timing of
the operation of the motor and electromagnetic brake
during the transition from working to Stopping. For
example, when an operator wishes to wihch down a load
with a crane rope and stop the crane when the 1load
reaches a certain height, if the activation of tbe
electromagnetic brake comes after the motor stops, the
crane rope will temporarily be in a no-tor_que state,
resulting in the dangerous descent of the load.
To deal with this matter, Unexamined Japanese
. Patent publication No. Sho 59-124690 discloses a method
of controlling the timing of the operation of the motor
and electromagnetic brake in which the electromagnetic
brake is activated immediately before the motor stops,

thereby halting the descent of load. Fig. 1 is a block



I nternational Cassification: -G 09 f 9/00

COVWPLETE SPECI FI CATI ON Adj ust abl e

Ti met abl es - | SIA NG ONG PI NG Ml aysi an, of “Kai An adj ustabl e
time-table in accordance 45 Chung Secondary School, Bi natang,
Sarawak, wth ny invention is suitable for wall use, Mal aysi a. do

hereby declare the invention, and nmay thus show (e.g.) the tim ngs either
for which | pgaugrhai &f Pehenicotdle citduit soRglktiel apsicr &oE,a adl e
school . As 5 granted to ne, and the nethod by which it the marker
thread, whi chrigy 2f ds ithet aiedng charits atosheppénger ned, . to be particularly

des- be a red thread, can be adjustably positioned 50 cride I n and
by the follow ng st Znerohet :£igurehetavseineimoindichien onotdrt Y1 hasnwyts or
ex- This invention relates to adjustable tine- anple be utilised

to mark the diowtpusn pbaft coupled eati neradi #RA adjusths edfife-@&bIas for

tween two parts of the working day. 10 _use in schools. .
Two embodi nendeGrt FOmRgnakd G i%(?ﬁk\ﬁ MB gad at anothez,efidda FhediRent

i nvention, | pro- escribed with reference to e agconpanyisn 55

vi de an adj usl%efbllme i rBFPHE eaco?ﬁ)‘i‘f%i?lrﬁf‘ ageﬁfafﬁh'ngs, °f1ﬁgﬁ,ﬁ¥8h%etweerbl ate
bearing tine- I S or ed = JA | | SpeLLiCc M ew of
a time- tt\?\llll%t #%ﬁ?%ggarw? g(r%geféd c?;ﬁ F (r)lﬁ/slzialﬂa(}(%’o um@?egﬁdiﬂt a%f‘g ft;?réaa
whol e school , polier COTREEST BG A SQaRilBTBLYoRtaGE ) IHRNGHYETrequdigpr e 1B

shows a tag foOr-use therew th, tags bearing additional tine-table

legends, "in indveptey 1G; 1D eRdctE aig repesti velnhéct€@ to the
electromagnetic brake MB by way of a brake controller
BC.

. The operation of the’ sYstef_n will be explained with
reference to Fig.. 2. When a stop command SR is issued
to the inverter I; at time ty, the spéed command Ngrgr to
the induction motor M; dec.reases,- and - the motor speed
Nrs .falls accordingly. When the motor speed Npp ha's
fallen to a prescribed 1eve_l (immediateiy before the
stop), .a brake command BR is issued' to the
electromagnetlic brake MB at time ts {:hereby to activate
it. |

In the above prior art method of stopping of., a
winding mééhihe, the_e_lectromagnetic brake is activated
during the rotation of the motor, and therefore has the -
problem of prematurely wearing the .elect.romagnetic
brake. Another problem. is that the control ceases at
time tg9 when the speed command Ngrgr reaches zero,

causing the current command to become zero, even if the



which-the slits are each adapted to receive plan view, | ongi t udi nal
cross-section and trans- t he tongue of a tongue-carrying tag and
_verse cross-section of the tinme-table of Figure thereby to hold the
tag on the plate, and in 1A, 20 which the plate is formed with one row
of Figure 2Ais a isonetric view of a tinme- circul ar hol es above
the rows of slits and table for a single class, and 65

W th anot her éwcezoﬁaﬁﬁak% Wik e OWotr JbOi¥&EedP 13C bR Dedlse
respectively a rows of slits, the circular holes being plan

Vi ew, Iong|tuqhgaaegeeﬁg-§gcthenloaadw111 océdapted to receive pins
attached to the ends transverse cross-section of the time-table of 25; of

a marker thread whereby the marker thread Figure 2A can be
adj ust ably positioned between two In Figure 1A, the frame is shown at 1,
70 col upiSCDOSPREt OF THE INVENTION its sliding
transparent plastic cover at 3, the - _The | egends bgorne by the plate

may, for handl e of A€RRréinglyatan ohjecknef othenpresent é?&ﬁﬁFé°nlﬁ@Iude

t he nanes of the working  fastenin |l es_at . 4. The cove ret

30 days of the nésxenanabfﬁélepafv?. FearacrtaPuRdnet Lty brokel ANthATEr ane

behi nd the foaenn £ of I;mes of the periods into which these part 5
of the frane. “¢RESPTnE? t&BFe Bﬁgfe has days are d|V|ded and the

| egends borne by aIHBrgf@?ﬁpﬁﬁ? & A J%'“?Har] CeO%J theg%%%r t he

may, for exanple, include e names ove an uppe I ne oles
recep- QBVSHng].egt ﬁe@hoabéfegtéﬁb%a b?eéeﬁfmd@ﬁe EuB%hﬂnleOﬂ wifich Pin

at- the upper en names or initials-of Instructors.
Preferably tBbéthéQ1HH“WiﬂUEraemdadf\Mpcbrlﬂo&hmrn response to a
torque command to an electric motor produced by a speed
controller in accordance with a speed command generated
by a speed command generation circuit, is designed to
stop the motor cohtrol at the cessation of the machine
if £he motor speed is zero after the torque command for
the motor is brought to zero for a predetermined length
of time following the issuance of a brake command to the
electromagnetic brake which is coupled directly to the
motor. |
In the inventive method of stopping of a winding
-machine, if the motbr does not rotate when the torque
command is reduced to zero for a predetermined length of
time following the activation of the electromagnetic
brake after the motor has stopped completely based on
the operation of the above-mentioned means, it can be
judged that the electromagnetic brake is producing a
torque éufficient to withstand the load at that time,

and therefore the descent of load can be prevented even



the slits are straight horizontal slits. The larly provided with a pin-

whi'ch can be 80 ~plate may be of a plastics material, as al so
received in any of the holes of the | ower row. ~may be the tags. The
pl ate may be engaged shown in the Figure, which have the sane in a

groove in a frame which also has a spacing as the row 8. An additional

mar gi n 40 groove in which is engaged a transparent is allowed for the
hol es as showjpatihd ke of tKOVRbtdRAktoA¥LHLL €S Byhadrdvadiigy aher nmay
this, a space 11 is provided for |egends indi- 85 be of transparent

pl astics sheelelutd roiRgnét iAtbrkd RRutiayg thet Stoppage olfiothe meotams

be renovable to permt the.attachnment and of slits of which 1 is shown at

.12, In the préahe brake ariidMalinzfurt labraajen. . : sent case
t he upper-nost row of the slits is [Price 5s. (d.] - 2
1,176, 414 - The present invention resides in the winding

control for winching a load up or down based on the
iesuance of a torque command to the motor produced by a
speed controller in accordance with a speed command
generated by a speed command generation circuit, wherein
the motor control ceases at the stopping of the machine
if the motor speed is zero after the torque cemmand to
the motor is brought to zero for a predetermined length
of time followiﬁg the issuance of a brake command to the
electromagnetic brake which is coupled directly to the
“motor, whereby-the.abrasion of brake and the descent of

load can be prevent.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a sehematie ldiagram 'showing the
arrangement of a_eonventional winding machine; Fig; 2 is
a timing chart used to explain the operation at the
stopping of the ~wind_ing -machineé Fig. 3 1is a block.
diagram showing the principal arrangement of an
embodiment of.this invention of a method of stopping of
a windihg machine; Fig. 4 is a timing chart used to
explain the operation of this embodiment; and Fig.5 is a
flowchart of the control se@uence for the brake command

generation circuit based on this invention.



intended for tags indicating the class or 8. Top margin.

65 standard, which will occupy spaces of which 9. Headi ng space.

1 is showmn at 13, and the rows of slits below 10. Upper row of hol es.
this first row are intended for tags showng 11. Space allowed for 10 5
a subject, with or without the same or initials 12. Slit. of an

I nstructor, which occupy spaces. of 13. Space for tag show ng tines.

70 whi chgggmi SioPROWORACARAYIAG oddi thenalveENTidN Space for tag show ng
subj ect . colum of slits is provided on the extrene 15. Thread.

| eft of the tine-tahheembodiagatwhifcthiid | indént dwvwilli bgs expdadimedh wil |
occupy spaces Fig. 2B 1. of which is shown at 15.
In the presenwith réfefFeace. to thecdsawinge.tine-table is divided into two
parts 2. Forenost cover-retaining part of frame. 75 for, the first and
second hal ves of th&nwBifk-ngd, zefgEeara symbel M dengier agndndN&SdoFarts
are arranged one below 4. Fastening_.hole. 15 the other, w,th a margin 16
separating thBgtors Ehgediffegepce in the thes StHH€Mhot t om
face of 6. Headi ng space. the fr .

7. Upper row @p%95|§g%e%ected by a spee%néstector P?Hengg ?ﬁoﬁhﬁq%ﬁﬁgu”e

1B conpri ses %achogen%‘ra%%@%e ﬁJJHPVﬁPefé’ﬁeZd command Nregr produced by

a speed command generation circuit NRC is fed to a speed
controller ASR. A following torque command 1limit
circuit TLIM which limits the torque command value
produces a torque command Tregr, which is fed to a
‘vector-control inverter INV, by which the induction
motor M is driven. The stop command SR and the motor
speed Nrg.detected by the speed detector PG are fed to a
brake command generation circuit BRC, which issues a
brake command BR to an electromagnetic brake B.

" The operation of the circuit shown in Fig. 3 will
be explained in connection with the.timing_chart of Fig.
4. | | |

During the ‘operation of the induction motor M,
when a stop command SR shown in Fig. 3 is issued at time
ty (step 100 in Fig. 5), the speed command generation
circuit NRC produces a decreasing speed command Nger,
and the motor speed Npg falls accordingly. After the
motor speed Npg has reached zero at time tz, the brake

- command generation circuit BRC issues a brake command BR
to. the electromagnetic brake B at time t3, and it

operates accordingly. Since the electromagnetic brake B



face portion 2, a handle portion 1, and a 9. Slit. 20 tongue 3.

10." Space for tag showi ng ti nes. I'n Figure 1C the frame is shown
general ly 11. Space for tag show ng subject. at 1, its forenost
cover-retaining part at 2, 12. Thread. 85
the outer margin at 3, and one of the fasten- 13. Day | egend. ing

holes at 4. The handle of the sliding 25 cover is seen on the right at 5.

One of the operates in the Fseatﬁcof zeroS s fopeddenNt0Siehawieag
timngs is showmn 1. Cover handl e. at 6. The margin between the two

parts- of 2no€oseffer anyt lebrdgimn.ablPhe stibevwperniod, £rbom hgadiongs 3.

For enpst cover-retaining part of frame. 90 margin at 8, the margin for
t he upper rowis 240 Paltlaw fﬁQﬂmathﬁlrﬁeyayeannofomenakiomo off hkblees at

9, and the margin for the nanes 5. Side piece of frane.: ~-of the days
at 11. One Ofegﬁétﬁsyésne§w00brakqsqun@oxsyﬁeqmmﬁapd 1lmlhopé§cpétshown

at 10, and a nmrker thread 7. Back cover

the "subject " T+EY redu@%&mﬁﬁ?|§P§ﬂﬂﬁwF%Hm§E@ ?Wﬂ?cﬁot%%F%IW%§héP fﬁe

- Fig. 2D. f,.the " d
T roromost 58P PEFACH EFRACHP MRamm AttE B ke oy 165 4R Rolor 20
2. Part of frggseaegm@geﬁsﬁﬁsofa@rms at a zéPofl@idud Deokiianiver i

shown at 2,
1nd1cat1ve .of the generation by the electromagnetic

_ brake B.of.a braking torque which withstands the load,
the descent of thé.load will not occur even théugh the
control of the induction motor has ceased. Accordingly,
‘the control of the induction motor can be stopped at
time tg. |

Fig. 5 shows the control sequence of braking
implemented by the brake command generation circuit BRC.
In the figure, when the circuit BRC receives a stop
command SR (step 100), it monitors the motdr speed . Ngp
(Step 110), and_it.operates a timer to measure the time
after the mbtor.speed NF§ has reached zéro (step 120).
When the timer value has fallen below the value of t3-t2
(étep 130),. the brake command generation circuit BRC
issues a brake command BR to the.electromagnetic brake B

to thereby activate it (step 140).

INDUSTRIAL APPLICABILITY
The present invention can be applied to the field
of winding machines used for overhead traveling cranes

in various plants and storage yards. '



handl e at 1, one side piece of the franme at 4. Ti me- Tek prate—= oF
and the forenost” cover-retaining part of 5. Bottom.pi e §HF SHERRHAS BEEN
100 40 the frame at 4. The part of the frame defin- Bac IRERWAGED

ing the cover groove at the rear can be seen at ‘5. TTme-tanl €
plate i s shown at 6, It will be appreciated that the adjustable and
a back cover at 7. time-tables of the present

i nvention are In Figure 1E, therhamspi ece of the frane readily
manuf actured using plastics nmould- 45 is shown at 1, its forenost
cover-retaining ing for the plate and tags, to give a light 105 part
at 2, and the part defining the cover article of pleasant appearance, and
that the groovd.at ®hemethed aof3. stoppringeof sasaeinding vBgichide ags
are easily attached and can be 4, the tinme-tahle plate at 5 and the

back effecti wbighkoperates 46cwipchna LR3Er UPoRToACHN in responsg
Flgares 2A" téhgtﬁ?gﬁeﬁ%}s@ﬁ (B 3 b LBSEF e mRF Tl PEATIRES ' o
iré\e tlot 1:EStE)h%§% Su}cflch‘iﬁf&: ?\//?‘g: cgorégmtr’\%ersl% ?Tb%g:,er%le respectlr\elz
Fi gures takenlgsenavﬁ%%hda%(ﬁ%[ %gy% t'c@ﬁunta | ¥Rt i®n"¢i% cuit ,Myreddit

following lis ose ate earlngtlnetablelegends and
formed 55 el %@“éﬁe' %ﬂ%@i&ﬂf 8 t&é%&@hmehaﬁﬁe Woltbrs| ébstasIange in-

rows and col umms, and been gi ven reference nunbers:

conprising al p@asedmer t1gé meBevespaedyiNyg Lkd zero after the torque
command to said motor is brought to zero for a
pfedetermined length of time following the issuance of a

-brake command to an electromagnetic brake which is

| coupled directly to said motor.

2, A method of stopping of a winding machine
according'to claim 1, wherein a timer is operated to
keep track of the time after the motor speed has reached
zero, and a brake command is issued by a brake command
generation circuit to said electromag_netic brake when
the timer value has fallen below a prescribed value

thereby to activate said electromagnetic brake.

) O A : ' Hiﬁim‘l‘a“mimm '



tags.bearing additignal time-table Iegends, in - Fi g.

24 whi ch the slits are each adapted to receive

1. Frarre. o the tongue of a t ongue-carrying
tag and there- 2. Forermst cover-retaining part of frame. by to
hold the tag on the plate, and in which 60 3. Fasteni ng hol e.

the plate is formed with one row of circular 120 4. Cover handl e.
hol es above the rows of slits and wt Riner 5. Cover.

row of circular holes belowthe rows of slits 6. Bottom face of
frame. - the circular holes being adapted to receive

7. Day | egend. . pins attached to the ends of a
mar ker thread A method of stopp:.ng of a winding machine that

hoists and lowers an object prevents abrasion of the
electromagnetic brake and the desceﬁt of load. 'l‘he-
‘winding machi“ne, which winches a load up or down in
response to a torqﬁe command Tgrgr to the electric motor
M produced by the speed controllér ASR in accordance’
.with the a speed ‘command Nrgr generated by the speed
command generation' circuit N_RC, operates at the stopping
of the.machi:;e to cease the motor control if the motor
speed NFB. is zer-o after {:he_ torque command to the motor
M is brought to zero for a predete‘rmined length of time
following the issuance of a brake command to the
eléctromagnetic brake which is coupled directly to the

motor M.
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intended for tags indicating the class or 8. Top margin.

65 standard, which will occupy spaces of which 9.
Headi ng space. -1 isl&hown at 13, and the rows of slits
bel ow 10. Upper row of hol es. this first row are intended
for tags show ng 11. Space allowed for 10. 5 a subj ect,
with or without the same or initials 12. Slit. - of an
i nstructor, which occupy spaces of 13. Space for tag show ng tines.

70 which 1 is shown at 14. An additi onal 14. Space
for tag show ng subject. colum of slits is provided on
t he extrene 15. Thread. < left of th i re-table for

tags which wll 10 sho

timngs and which w Il occupy spaces
Fig. 2B. 1 of which is shown at 15. I the present 1
Frane. case, the tiyre-table is divided into two parts 2.
Forenost cover-retaining part of ffra = for the first
and second hal ves of the working Sy week,
and these parts are arrangeg 10 FédleS 15
the other, with a margin 16 |separat g t hem . 5. Ccvenﬂasmjl 2.
as shown. At 17 is shown thd bottom f&e]of 6. Fbaﬁﬂng spage.
t he frane. 7. Upperprow of hol es.
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The.tag shown in _Figure 1B conprises a 8. Space al l owed for 7.

face portion 2, a handle portion 1, and a 9. Slit. 20

t ongue 3. 10. Space for tag show ng
times. In Figure 1C the frame is shown generally 11. Space for tag
showi ng subj ect. at 1, its forenost cover-retalnlng part
at 2, 12. Thread. 2/5 85 t he
outer margin at 3, and one of the fasten- 13. Day |legend. ing holes at
4. The handl e of the sliding 25 cover is seen on the right at
5. One of the Fig. 2C. spaces for the
tags showing timngs is shown 1. Cover handle. at 6. The
mar gi n between the two parts of 2. Cover. h
time-table is shown at 7, the heading 3. Forenobst cover-retal nfhg part
of frame. 90 ! ' marginjat 8, the¢ margin forg the jupper row

4. Part of frane ekinind rear of gropve. 30| of hples at 9,
and the margin fof the [ndnes 5. Side piece of frane. of
the days at 11. e{of t e upper row ¢f 6. Tine-Table gl ate.

hol es is shown at |10, gnd a marker thfead 74 Back cover.

is shown at 12. Cﬁelof tge ‘subj ect” tag spackes i s shown
at 13, one of the S'ItS t 14, Fig. 2Df - 95

35 and one of th¢ rclass" or "standagd" tag 1. Forenodt covgr-retaining

part of frane. Spacg¢s at 15.
2. Part of franme de%inlnq rear of grogve.
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In Figure 1D, the cqver is shown at 2, its 3. Cover.

handl e at 1, one-side piece of the frane at 4. Tinme-Tabl e plate.

3, and the forenost cover-retaining part of 5. Bottom piece of franme. .
100 40 the frane at 4. The part of the frame defin- 6. Back
cover. ing the cover @ydove at the rear can be seen

at 5. The tine-table plate is shown at 6, It will be appreciated that

t he adj ustabl e and a back cover at 7.

time-tables of the present invention are In Figure 1E,
the top piece of the frane readily manuf-act ured usi ng plastics noul d-
45 is shown at 1, its forenost cover-retzti:lnl ng ing for the plate and
tags, to give a light 105 =Z part at 2, and the part
defining the cover article of? pl easant a@ear ance, and that the
groove at the rear at 3. The &ver is seei@at various tags are e§
attached and can be 4, the tine-table plate at

back effectively kept in plage ythﬂingﬂiion of _a -':

BRA

d the

cover at 6. — s5Qover; |al so, the fags gan

equal ly easily be %’ﬁc The enﬁodl nenfs of Figures €45to 2D
rearranged upon the cover bei Qul l ed ¢ut. 110 \§;are, it
is thought, sufficiently simBar lto the enbpdi &eAt  of
Figures 1A to 1E to be VWHET WVE JAIM IS - A =
understood fromthe respecti véﬂ Fi gees—t akep———21— An |adj fist abl exg¥ne-t abl e
conprising a Luvmthihefollovm'ng istjs, which iggEsBtify
those plate bearing tinme-table Ilegegds fard{forned 55

elements in Figures 2A to 2D whigh tgve| with slitg—amnranged in rows and
col ums, and ‘ =

=

VECTOR CONTROL
INVERTER
PEED DETECTOR PG

Fig.3

\

TORQUE COMMAND Ther
MOTOR SPEED Npg

LIMIT CIRCU/IT TLIM

TORQUE COMMAND

+ +
- |Eﬂ-?+
« SPEED CIONTROLLER
ASR

SPEED COMMAND Nger

GENERATION CIRCUIT NRC
/
STOP COMMAND SR

SPEED COMMAND



beep.-gi ven reference. nunbers: conprising also a nunber of
t.ongue-carrying 115
tags bearing additional tine-table |egends, in

Fig. 2A which the slits are each adapted to receive
1. Frane. ' t he tongue of a tongue-carrying
tag and there- Forenpst cover-retaining part of
frame. by to hold the tag on the p4 e, and in which 60
3. Fastening hole. the plate is formed with one row
of circular 120 4. Cover handl e.
hol es above the rows of slits and with another 5.
Cover. row of circular hol es bel ow the rows
of slits, 6. Bottom face of frane. t he
circular holes being adapted to receive 7. Dgy |egend.
pins attached to the ends of a marker thread
1,176, 414 E 3
|
|
|
| S
. ) T
| I -% —————— N S
| | /I
_d A T N
T i
A I |
| i | o
I I - T T 11~
| | :
| L e
| | | '
~ | | |-
. — I T 1=+
aig | | | |
L | | i |
| | ] |
! I | !
| | | I
! | I |
: . [
oz o o o L L
» oM = = & &
pd — =
[ [am (am)]
]
= = = T =2 2
= = = L <C =
= = = o = =
o =) S w = =
(> (i (] o o o
: S 3]
o Ly fam o
o a7 L oy — Ll
— <C L < = >
w e o = wd =3
[aa) w o .
o o
b —
(]



whereby’ t he marker t.hread can be adj ust- 4. An adjustable tine-table

substantially - ably positioned between two columms of slits. as

her ei nbef ore described with reference to 2. An adjustable
time-table as claimed in Figures 1A to 1E, or Figures 2A to 2D, of
claim1l1, in which the slits are straight hori- the acconpanying draw ngs.

5 zontal slits. 3. An adjustable tine-table as clained in

For the Applicant. claim1l or \5]5 which the plate i s engaged
CARPMAELS & RANSFORD, in a groo n a frame which also has a
Chartered Patent Agents, groove in which is engaged a transparent

24, Sout hanpt on Buil di ngs, Chancery Lane, 10 cover that overlies the

pl at e. London, WC. 2. Printed for Her Majesty's

the Patent O fice, 25, Southanpton s, London WC. 2, from which
copi es nmay be obtai ned.
BRAKE COMMAND
GENERATION CIRCUIT BRC

100

Stationery Ofice by the Courier ﬁg m ngt on Spa, 1970. Published by
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