2108713 - 1-. . - 2 - The present |nvent|on relates to a speed governor
for a nusi ¢~ ‘box. .. 1n .a music box driven by a'main spring, for exanple,
-speed governor 0. r regulator IS provided'to controI play at 5 a- constant
speed. . “An- air, gover nor “system used for ccont r.ol i ng. h.e play spee%ng7fg
~‘the air resistante of. ‘a fan'runni.ng at a high speed, and a centri

“gover noy- . systentmhlch ‘controls the- speed . by GS|ng wei ghts whi ch nove

"radlahfy ‘due to.10  centrifugal force-and-a brake part -with whi ch an- outerf,,ﬁ
~periphery ofthe. wei-ght :contact have been ‘generally known hi therto. Both off-i'

. the above. systens are effective to rotate a morntshaft wth a. wor m gear
~drivenby .the géar train to be 15 reglated, the-fan or the weights are’
“mount ed -on "t he morntshaft AIthough t he -above air governor systemis sinple:.

‘in constructlon itise dlsadvantageous in that the force controlllng the f"

speed i's small: -Nanely, it is difficult.-to 20. al ways keep t he gear traln
- at a constant- speed in such a-governor systents|nce the air resistance of -
Tthe fan is ut|I|zed nerely upon a- change in: the dr|V|ng forces applled

*SPEED GOVERNOR: FOR MUSIC BOX"



.. to.the gear train to be regulated. - Wen a spring serves as a :driving
aurce ‘the dr|V|ng force is varied fromthe initial stage when. the - T
wound-up ‘spring begins ‘to be released, to subsequent st-ages.. In- order to *

',obtaln a large controlllng force in this system it is necessary- that the ..

- ai'r. resi'stance be increased by enlarglng the size, particularly, the _ o
““dianeter of the fan or ot herwi'se- by |ncrea31ng t he speed accel eration. ratio
wi.th respect to the driving source.. .However; “a.spacing. problentmould bé‘
caused.by .enlarging the fan.. A so, - the 10 number of .teeth of the gear-

'7'const|tut|ng the- -wheel train will~ ﬁ%ve to be adjusted to-increase the-

o speed. acceleratlon fatio. Anot.her. probl em i n. nechani-cal strength wi'l il arlse"-
“in minimzing-a- pitch of the gear, 'and hence ‘the . pi'tch - carinot - bé so. -

_f_ntnlntzed ‘below a certain linit, 15 “ " The centrifugal - governor"“

- systemiis. advantageous in that |t provrdes a large force for. controllrng'
- “the speed,  i.e: brake" pomer as conparéed with the air governor system -
 however, the brake part  nust be provi ded around the melght ‘part; which is

.not." preferable Further anot her dlsadvantage 20.. arises such that a- stopﬁjfT

menber forthe nusic box mnll be limted as to location.,Wth reference to

the stop menber. fffe 1RsBHE! Grva@tion drdAREER | 5 s%le\@ﬁ ysPgicdabl e in the
~-alr -governor. systent ‘The fan- conS|sts of a thln neta strrp or blade mhlch

-{hfunct|onspr a music. box _
o In a music. box drlven by a maln“spfing,rfof?enanple,_
. a :peed aovernor orn;egulator-;s p;ov;ded tojcontrol'nlaftatf'-h
"-td5= a_constant speeat” - R .' _ .
' CAn’ alf_covernor sys em used rOr'conttoiiing :he. |
7play ;peed bv calng the air re tance of a fan 1-mv.m.ng at a
f.ngh >peed, and a centrlfugal aovernor sv;tem wh h uOHtTOlb_:.h
!th .5 ed by usi ng welghts wnlch move radlal v due to
htod zcentrlfugal force and a brake oart w1th dthh an outer S
' Derlnnery of the we1ght contact nave been generallv known
ahltherto _ o |
_ '_ Both of the above ;ystens a;e ef fective tohrotate'a 
- worm ahaft.w;tﬂca worm'cear drlven by the gear tfainfto:be i
18 e'*egulated and]thelfan or tne welghts areznountedhon thed'
“ .eworm shaft. . - |
- Although the aboVe'ait:goternof e#stem:ie"sinoie
.'31n constructzon it 1”-dlsadvantageous 1n-'t'tat the’ force
'.controlltng;;he sveed 15 small ' Vamely,_lt 1s dlrflcutt';;;_p'“"
"éo_ .éLW§YS.keep,the'vear traln at a constant :Deed in sucn a.:-_"dih ’ h_-';
. ,gQVefnotfsystem 51nce the atr re51>tance of the Lan is |

"ntiliied mere;y upon a cnange in the ar1v1ng forces aoptled



25, .to stop the operation of the music box,.in other words, - to stop the

gear - .train in-cooperation with the stop nenber . --4- In: thls case, r

homever “‘an overload whi ch -may danage ‘the worm shaft and.its bearing’ could =~
' |rrposed t her eon.- Theref ore; these nenbers’ nust : be provided witH suitable.

~ strength and construction: The fan i's nounted on'the 5 wormshaft -
~through a press. fit, whlch may damage the worm ™ and- ‘hence the worm shaft: _

- fnust _be subjected to quench hardenlng beforehand.' :This '"invention’ has 47

".'been .madei-n. vi ew of the ‘various: di ffICU|tI§S descrl bed above, ‘and. an’ '
object of t he »10 -~ -“invention.i.s to provide a speed governor or regulator

- of S|nple constltutlon ‘and of ‘stabl e speed governi ng.or regulating -

_,perfornance mhlch enployS'”a, S|nple construction whi ch has’ the

- advant'ages of " the air governor’ system and reliabl e brake powef. 15 . . - S
Accordi-ng to the tar esergealrnvemincnm ba speeditedgul Wtdnng - deving skoves arISi G - I

~ box includes a dri:ve source, drum means, having a plurality, of pizns-for S

~play,  netal di apfr é@hﬁ?ﬁgaﬁ§uﬁ5?/|%“§f &rbY%H%,Iﬂ°t"§eof1%1s’§66F‘ét’e‘(?“'r &88s for . o 7 -
pI ay, “and gear: tr, o] r.equ L. ng '

- rdevice, said gea?‘ t@%gf?ﬁ gngp%elt%% Igg‘h%? '%yt g@i% g’géhﬁ?nsérkeeggs-‘ t@géqu
'dr| VI ngI y rotate tsasdbdedmmeaﬂaSgessal dnsqsmﬁd- megoﬁanmg tlemgsceooompllimvng a B

_;3__;orce in thls system it is necessarv that ‘the air *es tance ”i
..“be lncreased by en;arglng the slze, part1cularly, the" dxameter S
"ot the Lan or otherw1se by'1ncr=aslna ehe speed acceleraelon f..
'”f;atlo w1th resoect uO ene drlvwng source. However a soac1ng
Droolem wou1a be caused bv en;arglng Lnexfah{ ;3155,_ heﬂ'
ib 1unber of ee n o* *he aear_constleyL; g ;he Qheel'trazn-miii sf"'
| 'hnave to be adjusted to 'nofeaSe_the ‘peed acce‘eraelon *aelo
_-Another oroblem 1n mecnanlcal erenath.h ll"' ise 1n m1n1m121ng
'Fha p1Lch of the wear, and hence the Dltcn cannot be so ) '
'x;m1n1m17ed below a certaln 11m1t. ' } ._ _ _
| ;isf Z'f-lf‘ﬁ The centr ugal covernor.system is acvantageous {:“
l.1n L“at it p*ov1aes a larg force for- eontrolllng the soeed
f1 brake power, as comvared w1th th= a1 governor syseem
' -;nowever,-the orake part must be proV1ded around the we‘ght T
Lo uf.nare, which is ‘not’ preferab;e ; rurther,'anoioef dﬂsadvantage h
o 3 20 ':arﬂses-such ;hae a stoo member for the musxe box w1ll be ."'
: "711n1ted as to locaelon . i o | _'
Wlth ;eference to tho stoo ‘member ;or the mus1c

=box,.a proolem is also unav01dable 1n tHe al*icovernor sys em

ne fan CORSlatS or a tnlq metal str1n Jf blaae wnlcn runcflons

(8]
v}

to stop the oneratlon of tne mu51c oox, in otn ;dorqs to' S

) :too »he gear rain in coooe a'lon w1*h Lhe stoo ﬁemoer



g ear drlven by' sai.d gear. traln neans a worm shaft frxed'to_sald_upfnt.___
3'-1‘?Iga rotor unltylnclud?ng weight 25 . parts ~and ‘elastic  parts. mhtch:_~L
: . el astical Iy defornabl e; and brake neans adapt ed to be capabl e. of .
'-Jcontactlng wi th sai d weight-parts,. wherein at | east .one end of: said.

- -eldstic parts is positioned to deV|ate in an axial ~direction of said wor.m- -
. .shaft -froma plane 30.. i which inmdludes. centres of graV|ty of sai.d vvelgV
. parts and mhlch i's perpendlcular to said wor m shaft.. A gover ning action .
;"u5|ng the ai reS|stan e of- the rotor i-s nornally obtalned when the mornt
- shaft T ﬁ‘é %edw QRYRE - 3MORYEI OR8N RhEgh may - daglagepeEts a .
creli abl ewormkshpd\merand &g@nbéateﬁgb)ﬁdﬂ@ Gedt Qﬁbog Q- Stth%r]:fe rpet ween the"

g t, tor ng_displ.aced ,axi a and radlally |
ot Dhe el PeeBERLC cnBRE, i s b e R Y YaRac (Hh e b
. nornalIy5t§%@mtbdan@veqnstruqtmpntn1shagfaheissnoﬁﬁtaacehemg@ OE r?tig of_

" the wor pshal Ehhett %Whtéabrﬁeég tis"':tt: %’i% flay28d d the_ Ltch of -the

- th fore r
: -322: gﬁ?f’?@ﬁugég{ihe‘% gﬁ%or"&‘ﬂ‘gl@haftumunert’maresubjeetedt @b can easi ly

" forned of an
- be nount ﬁﬁhtﬁﬁrd@ﬁﬁh@hﬁéfofgﬁgﬁgh a press fit if it s | .
s elastlc ?ﬁieﬂw aI such ‘as- rubber Thus mhen the rotor o L

ﬂ:Thls invention has been made 1n view of the various
_ .I;difficulties described above, and an obJect of the -
‘10 invention is. to prov1de a speed governor or regulator
o fof 51mple constitution and of stable Speed governing or
o yregulating performance, which employs ]a' 51mple Q
'tconstruction which has the advantages of the air f.l'"
“.jgovernor system and reliable brake power. - |

3::15“b7rAccord1ng to the present invention, a speed regulating ”1."
E 'hzdevice for a mu51c box 1ncludes a drive source, drum o
'”.means hav1ng a plurality of pins for play,. metal

diaphragm means havzng a plurality of assoc1ated reeds
':_for play, and gear train means to be regulated by said
1:26f7-lspeed regulating device, saigd gear train means being
' "coupled to said ‘drum ' ‘means to driv1ngly rotate said
-idrum means, said speed regulating device comprising a
'”.worm gear. driven by said gear train means, a worm shaft )
. 'fixed to said worm gear- a rotor unit 1nclud1ng weight o
o zshf parts’ and elastic parts which are. elastically
. *’.deformable- and brake means adapted to ‘be capable of
3."contact1ng with - said’ weight parts, wherein at least one'“
_ end of. said elastic parts is p051tioned to deviate in
. an axial direction of said worm shaft from a plane e
ﬂ_i“30fT'fwh1ch 1ncludes centres of grav1ty of said weight parts
R _and which 1s perpendicular to said worm shalt.

A governing action usrng the air res1stance of tne
o rotor is normally obtained when the worm shaft runs at

n tur e of the ”:*'



15 ¢ - is engaged mnth a stop, ‘the. break down of the worm shaft and
.assoc1ated bearlngs can -be prevented; as the’ elasticity. of the rotor nay
‘absorb shocks applied thereto. -~ In the acconpanying drawnngs “Fig. 1vi's

o)

an expl oded ‘pér spective view.of the nove- ment -of: a.music. box- |ncorporat|ngx_c"

~a 'speed regul ati hg devi ce. accordlng to t e present . |nvent|on Fig. 2is a

- cr,oss-sect i onal Vlem/Of t he speed regul ating: devi-ce shown i n Flg 1 Fig. 3°

:*|s an\fllustratlon of .the -operating condition-of. the: rotor. shown in Fig:- 2-f“59

Fig: 4 is. anigl qgwr agbggdof S0Pt dilegm;gﬂ%nt ;g }9{?@ I H %t ‘havi ng'

- St Op rreans ' aCCOI'dI ng to the present L.nventton; ration

- of .ariot her nodifeEiAbls PSakee POVEF A& EP&Eéaﬁﬁénsb%cé%¥ﬁ|%@ﬂtécthe ;:,,;ff“”

- present i nven- ﬁeﬁsftéaﬁce betweerlé thEl g:?otcﬁ: 244 7tBEe Hr'a'kléStpa%]Et ongpghowi ng -
the inclin- atio 3 t he rotor perspective. view of 'a .rotor -
havi ng: pr oj ect |ro °f r‘P%’&%r‘%ﬁ% ?%‘? ha’f f%v%‘?‘filb?n 1"—'be 9°1¥'Vst%ef‘1"a’§ﬁent ary .
perpecti e vi evehHf tarat Heigi2Cspeead aruxlrrm/mglg a hi gh I eveI por__t I on on its top

'_surface in accordance wth the |nvent|on

| fSpeed governing ‘is normaliy -secured even from"
3 fminimLSLng the speed acceleratlon ratlo ‘of ‘the worm
S shaft to the gear traln to be’ regulated, and the pltch
_ of the gear can’ therefore be large. This’ may ',
:QIOT' facilitate manufacture of the gear and reduce the cost
N ' accordlngly._ ' “

- Furthermore, the rotor can eas1ly be mounted on the
'fﬁ_worm shaft through a press f1t if it is formed of an.

' L*elastlc materlal such as rubber. Thus,'when the rotor

'.flS"_ﬁls engaged w1th a stop, the break down of the worm _

o f'shaft and associated bearlngs can be prevented, as the
;elastlclty of the rotor may absorb shocks applled
lfthereto. S e ' S



=i0s. - 10 'to 12 shom1var|ous nodrfrcatrons of the merght part of the rotor- o
i brake means in ‘accordance with the present inventi on; ; Frg 13 is- an
lustration of the. operation of the stop member; and Fig. 14 is an -

“invention.  The present ‘i'Aventi-on will now be described in detail wth"
‘reference.to.the preferred enbodi ments illustrated. herern Fig. -1 is a;'ﬂ'”
- expl oded. perspectrve vi ew of a’nove- nent,. wherein 'reference nuneral- o
-.denotes.a frane, 2. ‘denotes: 10- a drum and: 3 denotes a: spring- enclosure - A

et

--'SO||d di-apht.agm menber 6 i's fixed, |n-the case ‘of - ‘this enbodi ment, to a.

‘seat 4.of the frame 1 -wth set 'screws 5... The di aphi agm menber" rs_forned ofr ﬂf

©a nultitude: of vi.brating reeds of drffer ent - f requency whi.ch -are

'L-and a-

rncorporated in paraIIeI t herein.- 15 - - -There are forned on- the

il’lustration of the pat hs: of- the merght part of the rotor’ accordrng to'the 5’37

difrane 1, a-concavity 7 constituting a bottonrof the sprrng enclosure 3, and':f.

pi.ers: 16 17, 18 and 19 on which’ bearrng grooves:12;.13,:14 ‘and 15 are -

:.forned ; Bearrng geEs Sche, agcoﬂga Hid 1&rgwr i.tute a gear. ‘train for.
transmitting the. drrvrng force of tﬁe sprrng “(not 20 il lustrated). fo a

“speed governi.ng. or: Fegyuilatsnan repliaded paespec best dizties £ tHe h@@eing part 21 -

. ts r. and. 2Qa, of wor m shaft 20. of a-speed governi.n nechanrs .-iV
suppor: %né‘tm% & music box f%corporatlng a sneed reg%litlgg dev1ceg Tn_VT '

accordlng to tne present 1nvent1on,-_; S

?-Fig.f} 1: a cross sectlonal v1ew of the speed S

_Q...

}:rewulatlng dev1ce shown 1n F1g l

_ Flg 5 lS an:-llustratlon of the ooeraflng condltlon
of the rotor shown in Fig. 2; | L R
| Flg 4 is an 111 stratzon or ano;ner embod-ment
1110 or 2 rotor unlt havrng stop means, accordlng LO the oresent

'_.lnventlon, : _,7
. Flg 5 .is an. rllustratlon of anotner molelcat1on o
to the rotor and oraxe means accordzng to the oresent 1nven- -
tion; - ' |
15 - *_ - Flgs 6 and 7 are lllustratlons snowrnc ‘the anlln-
'atxon of" the rotor, ' R '
Flg 38 1s a perspectzve V1ew of a rotor qav11g
}aprojectlons in accordance w1th the 11vent1on,'
Flg 9 Ls a fragmentary oerpect1ve v1ew of. another
- 20 .rotor hav1ng a hlgh level nortlon on its too surface in.

accordance w1th the 1nvent10n

_rlgs 10. to 17 snow varrous modlr catlons of-cqe R

. wexgh oart of the rotor and bra<e means in accordance w1th

.he oresent anentlon,



bearrng part 23. rotatably supports a solid or hollow shaft (not shown)
fornmed: onone end: plate 22 of. t he drum?2. . A connection_boss~124 s -
formed on the pier 18. The seat 4 is connected to the pier 18 and the -
bearrng ‘part 23 through rrbs 25 and: 26 respectrvely “A not.ch-28at" mhrch
~one end of the spring: ‘(not: -shown) i s retarned and connectron bosses 29 5
and 30-are formed on. a partial crrcunferentrpt wal |- 27 . forming the .
concah(ty 7 therern . A hole 31 forned at- the center of the. concavrty 7

is fornmed so that a spring mnndrng shaft (not |IIustrated) 1§ rnserted rnto_-;?

:"the hol € 31. The-drum:-2 consists of a cyti-nder’ 32' havi ng : needles 10° - for
~ playing.: the vrbratrng reeds and-end plates 22 and 33 fitted to the

cylinder -32 at both ends.: A" :shaft 34 formng one end of a.rotary. center_ufi'-

‘'shaff.of the drum a bevel gear. 35 mating with a r at chet nechanrsnt not.

“shown) -in the spri ng enck oéSIr el3 aﬁda'aléé‘aﬂ%lﬁﬂtqfnghw PWeRATAOY A WBeof | the

~geéar train are 1§ OP 5&%9 ynthetrc resin integrally wth the gear .
-plate:35. The gears’ 9 are integral-w th each other, ‘and. the gear 9

~meshes with the gear. Fife meas iR audstbetgaﬁrofltnévwﬂmsmbeetae are -
integral with-each other and the gear 11 neshes -with the worm shaft 20.. :
20 .. The: m:rshtshaﬁ OQOthﬁ)n‘QFPrLﬁ@@répazttQ)f"htthl‘SﬂjtééGngovern| ng
~.mechani sm and.a.”. rotor 37 made of rubber .of other suitable naterral
“fitted-to the shaft ~ The rotior 37. conprrses wei ght parts. 38 and-

.-connectrons 49 capable Of'Ihe oresent anentlon w1ll now be described Ln
"detall w1th reference to the preterreo emboc1ments tllustrated}d'
jfnereln -' | | | |

7¢;_ i Fig. l is an exnloaed persnectwa v1ew of a move-
_ment whereln referenc° numeral 1 denOtes a: frame, denotes.
“-_toi:ja drum ana 3 denotes a aprxng enclosure':“A_so11d draohragm . '
.}_memoer 6 is fixed, in. the case of-*nls embod.nent, to a |
fseat 4 ot the frame 1-w1th set-screws 5.. The d1aphragm"'
. ﬂemoer 1s formed or a multltude of v1brat1ng reeds of dlr er r
ﬁ'ent rrequency Wthh are'rncorporated in parallel therelﬂ |
) 15 S : _-f; There are formed on the Frame l,'a concavr.v ?.
f'const1tut1ng a bottom of the sprlng eqclosure a,_and prers
: 16; 17; 18 and 19 on’ whlch bearlng groovea 12,1 3 14 ana 15..3ﬁ~
are'tormed Bearlnc gears 3 -9, 10 and 11 constltute a gear
'traln for transm1tt1ng the dr1v1ng force of the ;prrng (not d
2q3"111ustrated) to a >peed governlng or regulat1ng nechanlam_;
'h:Tdescrlbed later. A bearrng part 21 :upports a 1ower end’ 7Ga '
lior a worm ;har* 20 of a. aneed governlng mechanlam and a |

bearlng oar 3 ro*atably suoports a solld or nollow snaf .

'1-(not :hown) fo*meozn1one end Dlate ZZ or the drum Z.I:A '



 plastic deformation which connect a boss part 39 and the 25 - . weights. -
g\o ections 38a for making the center of .gravity of the wei ghts - ‘
. \gcgentric ‘and al so for shifting the contact position with a brake part 46,

~&¥scribed later;.on'the trailing si-de when the rotor oper ates’ are, f ormed on._;'__-'
‘the top. of the. wel ght parts 38. - An:upper end 20b.of the worm shaft 208 ¢

5 forhed with a point. The sprl ng-eyclosure- 3 -conpri-ses ‘a spring . x.; :

encl osing part 41 for encI'05| ng the spring-and-the ratchet rrechanlsm

“““therein, shaft retainers. 42, 43, 44 for preventing the- shaft from bei ng

< pul.led apart whi | e .eoning lnto contact .with the 10  piers 16,.:17, 18.

. -The spring enclosure 3 |ncorporates a bearing hole 45 t hr ough mhlch the

. upper:end ZOb of t he wor m shaft 20 is ‘engaged, -an annul ar - brake part 46 = .
~around the hole 45 and al ong the rotary path of thée proj ection 38a, f|tt| ng'j;_;_
hol es 47, 998‘“9&91% %ﬁscﬁ“t ke fiﬂi’@§és°124~he29'8301&re'rnm sted, 455 and a -

notch ‘50 f ci rcunf tial wall of the encl osi‘ng part 41 and

one engg #Jﬁ 1? % co

- ‘engagi ng t‘f}tlee gl?

bearing pars a@aonesh@@@)ecetvﬁwpor A ﬁl&cimesSQaf&h?eﬁ; Qhet By Qum 2 isfor ”(Ed'
- partiall'y outside of the circunferential wall of ‘the spring encloslng 20 .
.'part 41. \M’@nsvﬁen$tﬁﬁ°rtg5hmhesemetamdeane et tdpnt Bog¥sae the gear .
_ tgle da?! %0'5 oftate in the direction indicated by the: arrow: The R
-rotatlon & 2 gg%r dﬂ%é% oart'al c1rtumfer=nfla1 wall 77 rormlng R
' the concav1ty 7 thereln AL nole 31 Formed at the center of
tne concav1ty 7 1s;fotmed-sq-that a sprlnv w1nd1ng snaft (not
t 111ustrated) 15 ihse*tedfidte the hole 31.. |
| The drum 2 con51sts of a cy11nder JZ havxng needles
10 Tror ulaylng the vvb*atlng teeds and end olates'zz and 33 flttea' :
'gto -he cyllnde -JZ at: both - ends. A shaf 34 formlng one end g
'_ot a otary center shaft of the drum,_a bevel 3ear 35 matlng
'._w1th a ratehet mechanlsm (not snown) in the sprvng enclosure,.
| ,fiand a gear 36 matzng w1th the aear 3 oF the gear tra1n ar=
jts' '_formed of synthetlc res1n 1ntegrally w1th the gear nlate 3:
_ The cears 3 and 9 are 1ntegral wlth ea»h other
.and th= gear 9 neshes w1th the gear 10 The cear 10 and the
gear ll (worm wheel) are Lntegrat w1th each other, and *he
_gear 11 meshes w1th the worm shaft 20. |
T_: 20,9f',5.".[~; The worm shaft 20 constltutes a part of the speed
J.-oovernlag mechanlsm, and a. rotor 3 _made of “uobe* of other
'::sul able matertat is 51Lted to the sh . The rotor 37

.-eomur1ses welant narts 38 and connecfxons 40 capaole of

elastlc derormatlon whlcn connecf a- boss part 39 and the"*

e
W

'welgnts Pro;ectlons 38a tor mak'ng the ceqter of g*av1ty

%T)etf”&t‘llﬁn PRTHh PhéehriEhtags A T



| the. gear 36 |ntegral therewrth to. rotate, and thus the gear - 25 ~train

assocrated with the gear 36 is. rotated in the direction _f,rndrcated by th.-;"

arr.ow:. _The’ worm shaft. 20- rotates .in. the 'directi-on indicatd by the arrow. in
Fig. 3 as the gear ttain rotates. At -lowspeed rotation, the wormshaft -

20 operates 5. “‘with the upwardly drrectedC{force of the wormgear ZCxe, | and

‘therefore the upper ‘endt enon 20b cones into contact - with a spot on. the
cerlrhﬁ'of t he: bearrng hol'e 45 t'o- perntt rotation even at ‘a mnute torque

- The-wgrm shaft 20 rotates vvrth the air resrstance of the wei.ght. parts-38,

t hus keepi ng ‘the gear-10 . train runni ng at a constant speed. \Wen. the = .

gear . trarn runs qui.ckly - the ‘worm shaft 20 is . accordrngly rotated at ‘a’ hrgh“

speed. ".In this case, sufficient centrrfugal force is applred to the merght

- parts 38 so that the weights are urged to separate fromthe boss 15....39,
" as shown i'n-Fi g.of3.the Hosveghss, et:hmmercglandpahos £88 shiftioguphedonoathe worm ..

shaft. at positions. devi atjng axi y- froi i ne Iudrng the centers of "
gravity GL and GOSCERGM ‘2‘)’3‘ &nar%fferaéfrérg% Jﬁé’hﬁ?‘%hﬁ"ﬁart@ Féepbyeiling -

‘axi al I'y upwar dl yg dRUShed NG o @ fodel 1B $ +HONE, nt act
“with 20 - the bsrlake p?art 4S BE%P vér gh’t partsfggggs Q?lgr ng or‘Fthe g?ake part

46, Therefore, wegghtt berveor msShatrt u%&eruasdaztObaolﬁrgtes:peﬂdshaﬁm 7b0£§es p
i.e., the ai'r resistance of "t he weight . -
o : formed with a pornt -
. _ _ The sprlng enclosure 3 comprlses a sprlng encloszng o
..oart 41 tor enc1051ng the spr1ng and the ratchet mechanxsn

thereln, snaft retalners 42 4:, 44 for oreventlng the sha“t

.
e

_r Tom oelng nulled anart whlle comlng 1nto contact w1tn th
'Lah' plers 16 17,'18 the spr1ng enclosure 3 1ncorporates a
'n.bearlng hole 45 *hrough whlch the upoer °nd ZOb of fhe wo rm
sha:t 20 is engaged an annular brake part 46 around the hole
”~_4> and along the rotary path of the oro;ectlon aSa, f*ttzng
f noles 47 ¢8 49" in whlch the bosses 74 29, 30 are' tltted._
j_'15 ;and a notch 50 formed on the c1rcumferenct1al wall of the --
| l.enc1051ng part 41 and engaglng one end of the spring- in -
cooperatlon w1th the notch 28. _A bear1ng part (not shown)
lor :uuportlng the shalt 34 of the drum 2 is rormea partlally_';..
. _=:outs1de of the c1rcumferent1al wall oF the sprlng enc1051ng
zb'_:oart 41 | ' ' . | -
| _ When the spr1ng 1n the enclosure.1s wound uo.to t
rotate the gear oS the drum Z is 1'otated Ln the dlrectlon |
-'flndlcated by the arrow The rotatlon ol the gear :: causes.,
the gear 36 lntegral therethh to rotate, and thus the gear

25 ¢ traln assoc1ated wrth the aear 36 1s rotated in rhe dlrectlon



%.g ts 38 and the contact friction resi stance between the 25 'meight'parrs_h;

g and the brake part 46 are: applied to the =~ wormshaft 20, and t he
~>cont.act friction resistance i's pro- portional to the centrifugal force. of
“the merght parts- 38, thereby regulatrn t he rot ati onal -spéed or- Totation of_

- the drum 3 toa constant. - Further“in'this enbodinent, a projéction. 5 38a.

“«i's- provided on the top. of _each wei ght part. 38, thereby allow ng the - melgpt_ﬁ

.lfto cone i.nto contact- wi-th ‘the brake part 46 at the projection 38a durin
. rotation. hbnely,_the 1 evel -of the merght parts 38 .is kept [ow.on'the:

ﬁ'ﬁthe f orce rotatrng and - drrvrng the drum. or..the gear train

f{leadrng edge side of the direction of’ rotatron and -hi gh .on- t he trarlrng
‘edge 10 side, thereby preventing-an "adhesi on" 'phenonenon and decreasi ng

"noise at the time of contact. Wen the rotation is decelerated and thus the =

'centrrfugal ‘force of .the wei-ght - parts i's. decreased, the rotor does hot cone

i Nt 0 cont agidiwh t &y tHe tREake- ATt - I g the: ail: resistance of the ;'
“rotor works as a bﬁgﬁe Nbanmhllghgqﬂgggﬁﬁ?ﬁg T% tﬁé e%ctbsﬂre varies in

" char act er idsirecsidn dmdiicatéd Hyoxhe Fheswefiar g deviaat 't@@saéretU{Im/OI dabl e i n
n .other = -

words, whdR®88%p g (Fig. 2) is 20 kept constant, ther¢ may arise a . - -
| deviation o the e n0bSRRl LRSI PULS, 20 o L0, contact with
L rot ati onawi spe'elde thpwhhel)drdirﬁeclte@ foﬁ&eeoﬁu§h§ wBlr%yég'Qr S’%gedand | o
Lo S therefore ‘the upper end ‘tenon 20b comes Lnto contact:w'th
'_:a spot on the celllng of the bearlng hole 4: to pernzt rotat*on..
_even at a mlnute torque The worm sha‘t ’0 rotates W1th the
:;h a1r re515tance of the we*ght :arts 38 tnus keeplng tne gear
10 traln runnlng at a constant speed )
' - When the aear traln runs ou1cs1y, the uorn shaf
Tdts accordlnglv rotated at a h*gh speed "Intthls case,
:isu¢f1c1ent centr1 ugal torce 15 apnlled to the welcht narts
| o Jsffso that the welghts are urged to seoarate from the ooss
'hLI%'h” 39,'as shown in F1g 3; However, the welgnt parts 38 are.
| '-coupled to the worm shart at p051tlons dev1a 1.g atlally from a
.j:a line 1nclud1ng the centers of grav1ty Gl-and G (Fié..Zj;
'f.and herefore the we1ght parts 38 move ax1al1v uouardly
| . Thus, the tops- of the welght parts 38 come 1nto contact w1th
j:-;qwf;dthe brake part 45 the welght parts 38 slldlnc on th= orake
L 'part 46. o ' . '
' AR Tnerefore,iwhen the worm sha‘t ZOIruns at a nrgh
soeed,.two Forces, 1 CHS the alr'res1stance of the wevght - 1':r.'f1fﬂ_t'
-oarts a8 and the contact trwctlon reSLStance oetween_the B |

' ::ZS:' fwe1ght parts 38 and tne braae part ' 46 are applled to the f*'



o | IH
can be kept constant by vari any setting the gap g. In this 25 respect U
.since the weight parts 38, the connections 40 and the boss 39 are forrred '
of el astic material, the relative p05|t|en bet ween: t he Wormshaft 20 and..
__the el astic.rotor can easrly be changed, andjjhence. the gap g can be set . S
._very eas|Iy “The rotor can be fitted on the wormshaft' easily,' too." This - .
- ke i.t- unnecessary to quench -harden the vvormshaft This. quench AR
_harde “ng process is an i.nportart and necessary process in the prior -art.. '
- Thus, the rotor is available for ‘controlling or regulating:the drum speed R
§ accordr ng-to the use of air resr_stance 10 -toget her vvrth a contact

fricticonal ‘force, . which allows a - -powerf ul br aki ng force to. operate oh the .

'Wormshaft even Wlth a-small mass of the rotor, and al so. i nim zes the: gear

‘accel era- tion.ratio. The 7p|tch of the gear:trar n. can. thus be enl ar ged, |
. and éven & gear”°t1'@ \?rh?ﬂc‘h %.Q’réF‘atF*\FernF%&bertlﬁFq% jesigppRFRdS18T0 can |

‘be . nol ded, . reb z 0 ce [ ni al parts.. o

and decrea5| ng tﬁ"l E‘:?)% lcon5| e#%gﬁ Qg%%?t O?rcr?olég Le}t %%gﬁgfé a'|o% |§ also .

char act erized. b%hersupp@égu eelﬁ%ane fretathﬁxageaae&d ajrh raBdltidie ofOERR Shaft .
That - a. sinple drop-in assenbly of the gears and worns.intos20-

- beari ngs nay be drs@d3t o ensORETINEI L |Fenaﬂlelprlelc|tbll-%)nentbf°dtlhese, piarptrsJeCtlon '
.:Theref ore, 8%ductps ar.e asnl qual i ty econt rolled \g/l t h g\‘%w gt ion..:
Thi's faciiit e T R IR I A B R S
: -parts ' o allow1ng the welght to come into contact ulth the orake part
o o ;:'46 at the proJect1on 38a durlnc rotatlon Namely, the level
':of the welgnt parts 38 is kept low on tne leadlng edge >1de
' -or‘the dlrectlon o ' otatlon and nlgn on the tralllng edge
| .'id'. Side'7'her°oy oreventlng an "adhe51on" pnenonenon and ' |
| ”_aecre351na 1olse at the t1me of contact, _
:2 When the otatlon is. dece;erated and tnnsfthee';
':::ccentrlfugal 'orce of the we*gh’ parts is, decreased tue -
'Erotor does 1ot come lnto contact w1 h the brake part, and only
'ISH hthe a;r reststance_or the rotor works as a orake :
| ' :Meanwhiie.'the sprlng Ln tne enclosure va.1es in
characterlstlcs from box to oox Therefore, deviations are --¥n.z -
'ﬁunav01dable 1n the Forc= rotatlna and dr1V1ng the_arum,.or_f'*:
-ﬂfthe gear trazn In other words, when a gan g fFig.ti)?isie:
20:: kept constant, there mav ar;se_a_devratron*;n the’timing
| ':f.whereat the welght parts aShcome into contact_dlfh the brake
: oart 46 of an 1nd1v1dua1 movement Vow, thererore, the.
;rotatlonar'speed of the drum, i.e. he mu51c play nc_s?eeo,f
=hhcan oe kept constant by varxably settlnc the gap g . In this  rh7

- respect, 51nc= tne welght pa TS 38 _tne connectlons 40 and

) .
R, B



{ he embodi nent described above, the gears and 25  the wormshaft are:

pped into the frame 1 °‘and are.'supported : by a supportlng means 3A;

ever, the device i's not - necesarlly Ilntted thereto. In Fig,. 4, reference

“nuner al 110 denotes a wor m gear -rotated and driven by the® gear - trai - -The"

worm gear 110 has: 5° one end- supportﬁ?ﬂon a bearing 301 and fhe other end

.. Supported:.on anot her bearlng (not sho The bearing 301 i.s formed: by

cutting and bending upwardly-a part of. a bott om board nenber 300. Anot

part 300" of the bottom board nenber 300 is bent -upwardl y.-and. further

- bent-in paraIIeI ‘to. the hottom 10 board body so-as -to forma worm

S support..- A fricti on menber. 460 serving as the brake part is- prOV|ded
|ntegraIIy wth the support through a press fit. A beari ng hoIe for-

‘tenon of the worm shaft 200 .is forned on the" frlctlon menber +460. 'On the

- .other han(i,heabbﬁﬁﬂmﬁreh%ﬁne%pg:fQIasa\ﬂQt Rgte{' tﬂg 1151 h,% wor m'shaft 200

:f i's formed on the bottomboard nember -300, .and- the ‘worm ﬁui 200 is¢ oo
““rotatabl ypsgppmxt Mthyetlh'ehdwrloem :rmftFPg and t‘t’ae ewalsﬁicshfbf ¢ 2608n CO”D“ ses’ a
" shaf t. .for fLxl parts 380, -t enons “having:ti-ps-sharpened li'ke : a .. o

" needl e.so®&8* {‘%g"r Eg?‘g P’Fn%d’e"re EABHE qa@a@e afE VEOY easWbrmtooth = -

a1 ng i et B AR OBE £ kg o £ Yrnl DELIIAG; fhe U1 oy parts 380 s

"forned of a flexible elastic materi generatlng
ccentris ugaIan'unloae 1rtadnmé¢qsso.m§rwads diuenah hag&‘exsrtqaedwégﬁ asthlaqraL and for ER

generatln
_ ghls ouench hardenlng process is an -mportant and nec essary

__process 1n the pr1or art _
' ' ' Thus,'the rotor is avallable for controlllng or'
::regulatrng the drum speed accord1ng 1'o the use of air re51stanceluhuifrt”":
fld';_together with' a contact ¢r1_ 1onal Force, whlch allows a - o
Thxpowerlul braklng force to operate on thewprm.su f' even Wth a
small mass of *he rotor,_and also mlnlmlzes the gear accelera-'r
_ tlon ratlo Thetnxch of the 'gear traln can thus be enlarged |
B "dand:even a gear to whlch a relatlvelv larve torque 1s applled.
-pIS'rican”',be_: nolded :t thereby m1n1m121ng the number of necessarvh
'mechanlcal parts and decreasrng the cost con51derab1y
| ' ' 't Furthermore, the 1nvent1on is also cnaracterﬂzed
' t*by a- supportlng means ror the . aear traln and tne worm shaFt
| '_That 15, a 51mo1e droo 1n assembly of rhe gears and worms 1nto i_"
'-.fZQ,i;bear1ngs may be used to ensure pos1trona1 precls1on or those '
-parts Therefore, the products are =a511y ouallty controlled -hr

.w1thout dev1at10n Thls fac111tatesh oart as;embly and also

In the embodlment descr1oed aoov , the gears and

wy e L

::the worm shaf are dropped 1nto the f ame 1 and are supporced

'_decreases the 1umber of necessary parts o 7'. '.f"“ L



_Fesistahce A boss.is nounted on the worm shaft through.a 25 press fit{ ¢
~ A connectjon coupl es .the boss. and: t he melght parts:.- - Asliding part is \__/..
fforned .on the top of each weight part for: generatlng a frictional force ih'-‘
contact wi-th the -fri¢ti'on menber ‘at high rotary speeds. The ‘arrangenment’ i
. ssuch that the worm gear. 110 rotates so thatf ¥ he. wormshaft 200 will. be 5_
- raised-upwardly.as shown:-in Fig. 4. The fricton nenber 460 is dlsposed
“-above he worm shaft 200. \Wen the wor-m gear 110 .rotates in the dlrectlon o
~indicated by -arrow - -in Fig. 4, the worm.shaft 200 natlng theremnth at - the-f.f
'morntteeth is- ralsed upmardly, ‘and thus the 10. upper ‘end t €non cones : into R
contact with a point.of "the ceiling of the bearlng hol. e . upon rotation at-a . "
m nut-e torque. - When t he gear traln including the wormgear 110 is rotated : :

exceedi ng a- glve$ speed, -t he mel épart -380. of - hhe rotor. i s’ dlsplaced in. A
direction-apart SPH%PTﬁiﬁg B? A5 oYY FOGATFSPCES S nce the

_wei ght ‘part -380 de%eQQE'Piﬁdlﬁn‘hE@etm%%oat i'ts upper. end through a A
.connectlon as nentioned above, . 1's di splaced upwardly:by. the: centrlfugal"”
f.orce. I n. ot her words; vvthFb.he oertterflefrageé rumeeel i Kl tadphoees i Wersl delimg.

- part noves upwar dl y: tg cone, into.contact with the 20 - friction<menber. The.
upwar d. di spl acefATtER b dé'll"’lt‘n‘@’ FRet SPaT ATAABt pFepHPER o¥RAT- dd0thas

__I;_(r)gt ?Lgogg'af f@gggt&fi-theswo%éﬁasﬁ aZQQmJgt%tf 2h&: e ot REr ! e%atshst;&lt dpeéd__"_:_-

on another bearlng (not shown) Tne bearlng 301 15 rormed by

cuttlng and bendlng upwardly a. part of a oottom board member'_-"': =
:rpSOOf Another part 300' of the bottom board member 900 1s
 bent unwardly and further bent_ln parallel to the bottom -
B ib'j board body so as to form a worm supoort ' A frlotlon 1emoer
- 460 serv1nc'as the orake part is provvded Lntegral1v with B
h the support through a pres: flL A bearlng nole For a tenon o
; of the worm shart 700 1s rormed on the trlctron member 460
Tf.On the other hand a bearlng nole 302 for another teron of
15 | the worm shaft 700 15 formed on the bottom ooard member 300
a -.and the worm shart 200 is rotatablv suppo ted by the no‘es
In Flg 4 the worm shaft ’00 conpr*ses a snaft for
"-flxlng the welght parts 380 tenons naV1nc tlpS snarpened '
." 11ke a needle S0 as to rotate the shaft under 11ght road fd
ZO'hla worm tooth matlng w1th the worm gear 110 A rotor lncludlng
| ';the we1ght parts 380 is formed or a r1ex1b1e elast1t naterlal
. of rubber ot the 11&e for generatlng centr1fugal force radlally bh
outwardly at hlgh speed rotat1on, and for generatlng a'r_.
'”’,reszstance' A boss is mounted on the worn shaft tnrough al .

28, Ipress f;t A connectlo couples the DOS: and the we-ght parts}_h:



_--increaes the frictional force bet ween 't he - slrdrng part and 25 ‘the -~ . .

f_ |ctron menber 460 is increased and vi-ce versa. - Narel y, _ change in the

: Bt ation of - the wor.m shaft 200 is converted |nto a. change .in the = . o
e spl acenent. of the rotor. In order to stop the musi ¢ Box; in general, _a”i

~;stop menber-is actuated on the' mprntshaft to which a. snall rota- 5. RO o

- tional torque IS applred and whi ¢his:easy to-.stop." There ar.e- provrded two.

- types of stop nenbers 1.n.one type t he .St op nenber’ is moved i'n the. ai?al '

';drrectron of the: mprntshaft 'so‘as ‘to engage the.rotor-as: |ndrcated by

‘reference. character 400A. i:n Fig.. 4, and in the other type ‘the’ stop o

© nenber, is.10 - aned in the radial drrectron of.'the mprntshaft SO as- to

~.engage the rotor .as |nd|cated by reference character 400B. . In any event; . .

‘the stop nienber. functions:to. engage ‘the rotor by drsposrng its tip |nto-r*“

- Che rotayl 9nshi el 1 kol oGepIbELAR LDigd usatLon, Since the

“rotor .is 15+ exr | e or elastic matée |aI such s rubber thefjf

"~ shock calgeadrbt/:.rté‘la #bit tRialb b veerint kent st O iaRdehdeEHlcepoRENbET | miy be S
.~ elininated.: As al so described above; the: formati-on::of the rotor as a- IR
“f1exi bl e "RBROEraT ddghi Tetary tsaeefpﬁesghrer errme@rent:hea Zmch thewber on the

- WO'[ rrP Srl\]/g]r.egve&q“ tgh%%b?g e Qtq:ra%tar denl %??&ﬁw .32%{% d’nﬁé ]%eod![ ﬁgegzsﬁrm B
t or qu6 cha&as& prlu&truiybﬁs Csfh%ﬂﬁl {‘19 ﬁl@e ﬁos'f}l@@rlctlon member 460 o
1s dlsposed above the worm shaft 700 o
| :; When the worm gear 110 rotates in the dlrectlon 7:]”"
"ﬁxlndlcated oy arrow ln F1g 4, the worm shaft 200 matlng “
' herew;th at.the_worm teetn vs ralsed unwardly, and .hus the -
’jinluﬁbef erd'tenon'comesﬁlnto contaCt W1.h a oolnt of the celltng
e of the bear1ng nole upon rotatlon at a n;nute torque - _"
_. When tbe gear rnaln 1nclud1ng the worm gear 110 ls.‘ :
h,rotated exceedlng a glven soeed the wetght part 380 of the :
ﬁhrotor is dlsplaced in: a dlrectlon aoart from the bos; by the f.;
| iS:_centrlfugal for e.’ Slnce fhe weluht part 380 15 coupled to ]f’fh
the boss at 1ts uoper end through a connectlon as mentloned -
“above, 1t lS dlsplaced upwardly by the centrl ugal force _
".In other words, when the centrlfugal force 1s applled, the
:hslldlng part moves unwardly to come 1nto contact Wlth thejﬂf
'Htde-Erlctxon member S .' ' .
. '_ The upwara dlsplacement of ‘he Slld1n° part 1s
almost nrovortlonal to the rotatlonal soeed of the worm shart e
2DQ; Therefore, as the rotat:.onal speed or the snaF 700 ' 3;' t;. ':.'t_;;
lncreases 'the :rlctronal force between the slldlng part and .

.25 the frrct1on member 460 is’ 1ncreasea and vice versa. Namely,




“of the rotor with respect.to the wormshaft, in other words,. -5. : the'-@-.
relative posrtlon of the slldlng part to the friction nenber - - ~Thé abo s
~‘descri bed object. can be |ikew se attained by forhtng the brake part 46 on -

-the ci rcunferential ~wal | surface.in the "'rotary path of. the vvel ght part 38 '
.as |nd|cated by ‘46" “in F|g 5. The" broken)*fne in Fig. 5 represents
the 5. standstill state,.and the.solid line’ represents the running state

rSypreferabIe t hat the top of the melght ‘part .of the rotor and the-
brake part “be essentially paraIIeI wi th each ot her to-all ow speed L

:regul ation, and that the center 0.10  of the top surface of the wel'ght
_part to which a rotational ‘torque is “appli-ed . be. brought nto contact. with-
“the-brake. part. |If these conditions are et - any projection -on. the top

'surface of the weight part may be di spensed vvrth Actual l y, however, there-

“arises-an incl ichahgenim dnet wm:tolneototheofwoi:ﬁ sha&méoaet@mon}gartecgg and t he: .-:'.:_.'
“brake. part 46, I

errors or rrecha-rmtea# changgnahcere p,:,sp}bcemg ana

for exanple, as shown i n F| 7 dueto productlon
Fﬁqﬁ 9T r Wis the upward -

force accordi'ng to the ngr_aé WEL) ség'%atﬂeoﬂﬁ 1505&6 % H}?eml Ghts @B part-.-:.

38, .5 is the dlstance between he Ci

the wei ght part =38 .and the

‘brake part 46, @Rded i ddteateefdd ehenvont sheftttmmhbehvreevmatlherweaght part--
top and the br ake part; - :

s

10

15

25

20

tlonal torque is anplled and whlch is’ easy to stoo ..There

are prov1ded two types of SLOP membefs In one type, thep:“' ..

jstop member 15 moved in the ax1a1 dzrectlon of the worm shaft N
E so as to engage the rotor as lndrcated by re‘er°nce character
._400A in Flg. '4 and -n tne other tyoe,_the stoo member 1s:

-ﬂ bnoved in the-radral d1rectlon of the worm shaft so as to*engage-"

:the rotor as. rndlcated by rererence character 4003

"'.In_any eVent, the stop menoer runctlons to engag=

',the rotor by dlsposlng 1ts tip- 1nto the rotatvonal pat of
"'the rotor h Accordlnc LO thls lnventlon, 511ce the rotor is
'-pformed of a flex1ble or elastlc mater1al such asurubber, the

'shock caused bv the abutment between the rotor and the stop'

member nay oe e11m1nated

As also descr1bed abov the :ormatlon of the rot 0T

'ﬁa'as a flex1ble member tac111tates the press thtIQg of the
fmember on the worm shaft and thus quench hardenlng of the ,.5-

fworm snaft may. be dlspensed w1th

Woreover, the brake t1m1ng can be optlmlzed accordlng

to the sprlng toruue characterl t1c oy changlng the p051tlon

of the'rotor w1th respect to the worm sha‘t, in other «ords,
the relatlve o051tlon of tne slldlng part to the fr1ct10n

) ‘nemoer .



' .. | - II be applred to the o
d return tor ue, To = uWs, .in Frg 7 mn _
'3eréﬁPtE§£t 38 around: ?he center 0 in the case of a- 25 slldrng pornLlA
| l.eadi ng’ edge si de- wi'th respect to-the center .0 (as shown. i.n g o
Fhen,.-a: so-cal'l'ed "adhesi on" phenonenon |s produced by -t He return38 rs' R
t orafue through the elastic defornatron‘gezgrateﬂ mheg tgecge%ghtmE?LL 28 _.:_,
1 ' to contact with the brake part us
,excesgfvgnas conpared Wi th the torque of the mo{ntfhﬁzgu59y|s $ﬁgL|e?h;oJ' 
: h |
“the. shaft’, and the rotor 37 cones to a stop:ihnstan tha Fotor 37 stops
- rt 38 returns to its orrgrnal ‘'shape as- 'soon’as: -
-rgglggovga and when its .top parts fromthe brake part-46, the return 10_
ttorque to the rotor. dlsappears ‘and the rotor 37 restarts rotﬁtlgn ve oart :
. qurckly The wei.ght part then agarn - comes into. contacthungh ;hgrer?he:p:-d'
mulsively. oene Anabavnaki 18 AR e Dl e LRRL SRSk lEE e 1o
i oint Aexists -0 .
222% 2(r:t op@éts-eﬁowe |thergak£)pa*theé foat the & DF i ek EHBY J1S wadhpe -as- anve S
" "however, E?Q itection-is Oppasite to.that.of the forner, the .n_:
“knocki ng nor 58 orm' o;tgﬁeE?"cﬁFV Bﬁé?ro?r’erféﬁ Wl-shtn@@rbea%enemlaﬂgﬂ%teg)g gis
In view obyt b ahoveq tée muQl 99&&%1 @ﬁg sﬁowqg né b‘%"ll’r%ﬁén%lﬁ?ﬂ art 3.
'prOV|ded on'the rear edge, 1.e e frail d i"d p 3
: ‘standstill state, and the 5011d 11ne represent; the runnlng :

'state _ o . B .
- It is preferable'that the *op of the welght part of
' the rotor and the braxe part be Assen..lallv earalle1 wrth
”°ach other to allow sneed regul atlon,,and that the center 0
jLO}'_io-g.he t0p :urrace o‘ the welght nart to wnlch a rotatlonal
-::'h torque is applled be brought -nto tontact wi f1 the braKe 27
_-nart If these condltlons are met anv pro;ectlon on 1'he top
‘,.surtace of the we1ght part may be dlspensec w1tn _ Actuallv
"however, there arlses ‘an- 1nc11natlon a between the top of | _
-3;15lr:'the welght part 38 and the’ brake uart 46 for examn e, as"u
3',_shown Ln Frgs..é and 7 due to nroductlon errors or mechan1cal
' allowance. : S . |
| . In F1g 6 and F1g 7, 1f W is’ the unward ‘o.ce
accordrng to the centr1 ugal rotatlonal force of the welght h
' Jf;zo“ "part 38 5 ‘is the: drstance between the center 0 of the welght
: par 38 and the brake part 46, and u LS the coef‘lcrent of
: :frlctxon oetween the welght part top and the Draxe part,'
' _a r1ghtward return torque, To = uWa :1ﬁ‘stglff,.w111 be applled
:'to the welght part 38 around the center 0] n th tase o: a

'_25;7}:51 dlng p01nt A on the leadlng edge srde w1fh resaect *o the



Wth this constitutior, the contact poi nt A i s kept on the tralllng
'side with: respect to the center 0. 25 ‘Therefore, the "adheS|on -
phenonenon i's prevent ed and. noises are decr eased. upon braking. = A si mI_ A
_--effect i's obt.ainabl e- by provi di ng a notch 38b on a weight part 38A of rot or.
'37A; as. illustrated in Figure 9.- It jis advant ggeous to hold the trailing. .
’sitde’ top of ‘the 5 . wei ght part hi gher t.han the |'eadi ng. side,: top SO as to
" heet_ e rel at.i.on bet ween the contact ‘poiint: A and the centre O, :
correspondl ng to the above condi'tion; however ;. if the point A is p0$|t|oned .
,ah_ead_o,f _the centre 0 in::the direction of rotatlon -and the forvvard top in,
the ...10 . - direction .of rotatlon of the. weight part is held"at a Iow

level ;. the -adhesi on phenonenon may be prevented and .the noise- nmay..be .
.effectlvely decreased: . Figures 10 to 12 represent -pr actj cal exarrpl es
“wherein' " the rotcantsndd (@peebown gn Fégect) veﬂ'?‘*%eta dr -ad} trg £gdheypen™ “The
- weight .part’ 38 1s maintained_as i'cated. by .t or, .t he

phantom | i ne acé’i?ﬂ?'ﬁﬂmr’t 65t?1e°"r”bﬁ gt P 0n§?e spe:ed ‘f?gjralhgugﬂ\{(#% SE“? brake -
‘paits 46, whi ch dihtes JoeFmeatsh geheratsy dindaneioneighbepatisssange X from ~
" the- centre 20 - 1ine-Y in Figure 10) ‘and shape = (Fi gure 1) may be- . - o
- enployed, ' as Mpuglmrnmscomeagiwltpamss Dmhpcn’ma:r éo-'_—, "'hl-s & F°Tce

':_[fwhlch is ercessxve as. comoared dltn,the rorque ot the worm _"”.L
. shart 70 ls apnlled LO fhe snaft and the r0tor a7 comes to

.a stop xnseantaneously Then, the wevgn. part 38 returne to =
t}lts or*glnal :haue as soon as the rctor-a7 stops as abov

3 P

.and wnen ltS top ?arf 'rr ’f the brake oart” 16, the return"
- 10'_ torque .to the rotor dlsapoears and tne rotor 37 _re rts::i
o 'rotatlon qulckly ' The welght part then agal -comeszn*o '
B hcontact W;th the brake nart rmuulelvety, generatlnc a xnocklno'
- | On the other hand where .he contact 3011t AheXiete\_e_'w
15 on the tralllnw edge 51de w1th re:pec to the cent r O, (as--“
'hahown 1n F1g 6), the return toroue enalns aane as above,
'however, 51nce 1ts dlrectlon 15 opp051te to that of’ the
forner the knocklno n015e or "adhes1on" ohenomenon will not':g.gu
:hhbe generated ' _h | | '
120:n15."'f:.'_ In v1ew of the above, the. prb;ect*on aSa shown ia
U Fig.ol and Fzg 8 is prov1ded on the_rearhedge;gi;e{,tthe:ff
a.ral 1ng 51de or the welgnt :art 38,n |

W1th 51; constltutlon, be'cont 't 0 nt ‘A 1==

..

' kenf ‘on the tralllng edge s1de dlth resvect to the center O
258 j.Therefo the "adhe51on" ohenomenonlle oreventea and n01>es.

are decreased unon braklng



*and set: The

'dlfferent ~in dinension -and shape. = Therefore, - for ‘exanple, in order. . to
_-REr ease’, t he. braklng force to set t'he r.otational Speed at - a- Iom/value the-
lggree of 25 defornatlon I s -reduced such that the vieight part may
ohtact the brake part even mnth a snéll def ormation. It Is thus, pOSSIb|e
X0 set. the speed -as desired. "Figure .12 '|Ilustrates the case’ mhere '
.-order to vary the set speed, the rotor 'is nounted at various- 30

.'p05|t|ons on the morntshaft - The press-fit position- is easily: adjué?%d - -

_ g Set. rotational speed can be selected or - adjusted
freely wid h% ﬁEr§§ BRE. tife QRFmlnakpke poy tBrovhding. alapteaf amence o
chat act erorCla deedight tgurt 38ACaE @+ BEOY ad gwgtpgée?etc in whi ch )

-t he: ”US'Qngqré tnnlt in, and a renovabl e cover I'S foun
: casing C1 hbvenent for the musi c-box.is fixed to the casing Cl;

“on- the o

however;:.only a part of t he speed regul ati ng nechanlsntls shown - t herein. for7f*

:_|Ilustreujgnh %ﬁ#%d%%ﬁ 211, ich.one en the worm shaft 20 .
: _p05|t|onedzﬂst t-er ré#k % %l%egﬁergﬁ hlfggsﬁb SrFQB P§ tbened in the
frame 1% ?nPﬁﬁteHdgbﬁrtm@annhhshhéad2ﬁg|srdarmdpisﬁl@sbgake nenber

3A'stat thé hreh s br ak
partS ZGI m;r‘?we rothn r at&ba%eetw-ogfﬁe})gz%(?c gQEE i’ablg’at %n ?ﬂgghke and- 0
“ fixed on% %ﬂﬁf?sﬁﬁgah98u§ﬁ éﬁﬁ%ﬁﬂ??qt°°nd1&n¢@tohoﬂévennpr|ses theﬁtﬁ'

”:zboss 39 mﬁxﬁhefPOtnﬁ A 1is positioned ahead of the centre 0 in

L ;p_ ;the d1rectlon of rotatlon, and the forward top in the f"l.f

”_f:qu__rd1rectlon of rotatlon of ‘ the welght part is- held ‘at a

:pplow level, the adhesron phenomenon may be prevented and
.the n01se may be effectlvely decreased '

‘Figures lo to 12 represent practical examples whereln
L pthe rotatlonal speed is selectlvely set or adjusted
-lsif._The welght part 38 is malntalned as 1ndicated by the
B :" solid lzne or the phantom line accordlng to ‘the’ .
.-fﬁrotatlonal speed ' '

"Varlous kxnds of brake parts 46,'wh1ch dlffer from each |
B 'other 1n dzmenSLOns (the dlstance X from the centre ' |
ZQ;-'_llne .Y 'in F1gure 10) and shape (Flgure ll) may be.
' -';employed, as ‘may varlous welght parts ‘which are =
_.dlfferent 1n dlmens1on and shape. ' Therefore, forf
- lexample,_in order to - 1ncrease "the braklng force to set '
| __tf[_the rotational speed at a low value, the degree or_;
-zsa{.pdeformatlon lS reduced such that the welght pa t may
' jcontact the brake part’ even w1th a small deformatlon.
_ it. is thus possrble to set the speed as deslred
__:tFlgure 12 1llustrates the case where, in. order to vary..
o ~ . the set speed, the rotor is mounted at varlous
5 t304.:jpos1tlons on. the worm shaft._ The press fvt p051t10n

and™is . -



: ‘to the morntshaft 20 and the melght parts 38 each coupled to the boss..:u'
~ through connections- 40. tn.the draw ng, reference nuneral 100 denot es.a:
wi-nder for the spring (not.shown). - 20 .-~ . *-  On the other.hand,.-:
“stop nenber 400 bent in an L- shape i's nnvably ‘mounted in. a side wall of ST
" the casing Cl.. The stop'. menber. 400 is urgedlﬁbmerdly by a spring-410. “One .
end 402 of the stop- menber - 400 is bought tnto- contact W th one face of ‘the. . .:
coveRe2. - The ot her end. 401 of the stop.: 25 -- - neiber400 i's positioned ﬂ'jf

'_'so as to engage the rotor 37:° This p03|t|on Wi I'l" be described in detalll
“later. Wien the cover €2 i's opered. as i-ndicat ed by the chain line, 'the - ~

stop nenber 400 is:-urged upwardly by the spring 41.  In this case, ‘the . -
‘other end 401 of- the stop nerber’ 400-is positioned as ‘i ndi cat ed by the '
chain I'ihe 'so as to be di.sengaged fromthe rotor 37.. Wen the spring’is- : = .
‘wound .and 't he’ stg)pemrmeﬁdﬂmleldsmdssﬂtacemher.eﬁdro polse tsegn T talicardd by the S
chain |li'ne, the wormshaft 20 starts rotatin e vvo rnr.shaft rotates'.'f‘-'_’ :
at hi.gh speed; - sheed cesr b8 S HEStPE s°’\'/\éd@H§ ?J’gr%r'géyl‘()“ firsptacéd ki al 1y ¢

-under-a centrif rce he connection 40 being.bent. The rotor 37_']._,_ |
SO -bent, as |hd?gaté“3‘ Sy ?%Ae"t%hél n_|ine, during high- speed rotation,. s

subj-ect ed to a braking fomceigh uf, ti“efetﬁehcefc‘tmcwergr% deapte8ghel | d| ng oh :
the! annul ar- brake part 46-of the brake nmenmber 3A, -and thus 15  the. - e
T ot ati onal :speeda$§135@|§pﬁe§%d3t deved m%ae%ns&nawtu?eﬁ@e music box .

. 'is bu11t 1n, and a removable cover CZ is mounted on the'
gca51ng C1 The movement for the mu51c box 1s fixed to the
-casxno Cl’ however,ionly a par* of the speed regulatlng
-mechanlsn is shown thereln for 1llustratlon.= The bearin Zl'
iO:H _on whlch one end or tne worm shaft" 20 oosxtloned at the o .
| .”t:ﬂternlnas of the gear ’raln ls suooorted is ‘ormed 1n the. frame g-"ﬂlh
”i.I. The other end of the worm shaft 20 is carrled on. a orake ..
member JA statlonary w1th the :rame The braxe member JA hasl
. “an. annular orake part 46 The rotor 37 is nade or elastzc
cij : rubber or the llke and is- flxed on the worn shaft 20 throuch
-ﬁa press flt The roto. :7 comprlses the boss 39 oress :1tted
— to the worm shaft 20 and the we1ght par*s .38 each couoled tox
_ the boss througn connectxons 40. In the d*awxng,_r ference'-L
- numeral 100 denotes a w1nder ‘or *he sprlng (not shown)
35"30 . _'__'; On the other hand a stop member *00 oent _n an CT
) .“L shapells movably mounted 1n a srde wall or the ca51ng C1
Thedstoo member 400 1s ‘ur ged unwardly oy a sprlng 410 One
-endf402 o: the stop member 400 is’ boughf ' to_*Q“FaCt-"lthf:
:-egone-;ace of the cover C, T Tne other eni 4di;of the_Stogf
*Zs_g:ﬁmember 400 Ls posltloned SO as to engagel the rotor;371:_Tnis'-“-?

' p051t10n w1l‘ be descrvbeo in detail 1ater



'7,overlap In Fig. .1

- Jre.drum rotatés at.a set speed to maintain a constant pl ay| ng speed
‘_I@@rcated by the solid: line in Fig. 13 is the rotor. 37 ‘when not subjected

1.0 J

- —such—a -st ate—i-s—eal IJeed the- " hon fl.exing regi-on." . Asci'ndi cat ed by
the chain Line-in Fig.13. the rotor -37 i.n rotation is- subjected to the ,”'
‘centrifugal force :and is bent: t owar d. tﬂé’brake nember 3A. The path of

he centrifugal - force. The 20 vi'rtual path of rotation-of the’ rotor-""

'rotatlon of the rotor 37 in such a state is-called 25 the'"erX|bIe Bt ﬁfﬁff?fj

'_ regi-on, - The end 401 of . stop menber:-400 devi ates’ fromboth the erX| ble
“and..non-T1 exi bl e regions. - Wen the cover. ‘C2'is shut, the stop nenber: 400 -

'_,preV|oust hel d- out of elther pat h-as indicated by: the chain line is npved B

to a.stop p05|t|on 5  “indicated by .the: continuous |ine. Moreover, one .
- end 401 of ‘the .menber is nmoved in the direction indicated by arrow a+in’ L
- Fig..'14 to a Zone. i,\g_{?etgen t he eon fl exible:regiqn .and the flexible. regl On--.;---.-: y

er ef STET. “eht® PBEBPI33s riodaraed &ty The . the bent

" position ichdinalak JbyehEhershaieRbb Ne0d S sShPP enent--wi t'h the. e
. stop menber.  There is a possﬁblllty that - ?hgpgﬁﬁxﬁ%?;ngﬁggg
. top of thé’x’%ﬁ‘%}h{mpartln ggis when, t te sitbppesndagies £ 46M: FRYgS to the stop

posi tion iz t j.ndi.cated by the.arrow a.. -1 n Sther words, 15 ;"jf}?f
~ the, stop rr% ityr?(rqu %‘9 1té’rﬂe §5|1ﬁ'{ FFE?% ‘W ttheoh}ealahdtlnerso BT

5 -as- to’ be dlsengaged from the rotor 37
' ; When the sprlng 1s wound and the stop nembe* 460
'tls dlsplaced to the posrtlon 1nd1cated bv the chaxn 11ne,"'q-
the worm shaft 70 starts rotatlnc When the worn shaft .
} ':'rotates at hlgh speed the rotor 37, has 1ts welvht partﬂaSI
_irpif dlsnlaced axlally under a centrl ugal for"e Wlhh the r‘onnec‘.mn B
”'40 belng bent “he rotor ar'so bent ‘as Lnalcated bv the
charn 11ne, du 1ng hlgh speed rotatlon, 1s sub;ecred to. a
hE :braklng force w1th the top of the welght part as srldrnc on
he annular brake part 46 of the brake member 3A, and thus “;F )
L Tli * the - rotatzonal speed rs suppressed to w1th1n a constant Lanee
't The drum rotates at a set speed to nazntarn a constant playlng
-SpeedQ' B _ . . S .
. Indlcated by the sol1d 11ne in p1g la lS the i
rotor 37 when not subJeCced to the centr1fugal force '_The:
d'ZQp- v1rtual path of rotat1on of the rotor 3/ in such a state 15
.tca11ed he "non flexlng reglon " '«s 1nd1cated by the chaln

._;llne 1n Frg la, the rotor 37 1n rotatlon is squected to the

Itide with the.

‘_Centrlfugal «Fo-pce a.nd 15 bent "oward ‘he brake member JA . .. ) — Co

' ;The path of -otatlon of the rotor 37 1n such a. state is calred

?ZSi.E“he "flex1bl= reglon'"-.



wrth the end 401 pressi ng downvar dI y on- the rotor.  Such. phenonenon rgys33.
- cause damage to-the stop nmenber and/or- the rotor. However, according to

_thls i'nvention; srnce the 20. . ‘rotor 37 is formed of el astlc rraterlal the

*rotor. Wl bend ‘at. the connection 40.to escape dovvnvvardly to.avoid . the
‘ -_,above interference. ~ Therefore, . the stop merger will not. remain: engaged;”'

~ Wwith_the weight -part but will" engage the sidé of ‘the other wei ght part-

- turne:elrfsubsequently, thereby St opp| ng 25- - ~the wormshaft. . In-this . -
“enbodi ment, - si nce two wei ght- paits - 38 are provided, even rf t.he stop'_

- menber. i's brought i'nto contact with the t op of one of ‘wei ght parts, the

- worm.shaft “wi || rotate - through 180 and the- ot herwei'ght part will then

_'_engagethe stop menber.-5 - o - The . "stop direction-is nat ||mte'd"
“only to that of ‘the arrow a indicated in Fig. .14 al oftg ‘whi.ch the stop
menber’ is"di sposed into Thre ehde4dblaf rségpowmbe?ﬂrd‘*%r#qy&etaﬁreaﬁ 3REN

i ncl udi ng that of r a concgi va Nt he 0 Ie vvhere
"the stop nenmber® }Eﬁ)%g V\{hf% alnﬁ‘e“‘iﬁ' ' gi?bfeeg 85 on rom tfehée ‘fr'z‘?ggt fon
indi cated by thﬁa@t”QWebstd%Vﬁl@mbértm $ePisIIyehe BDWu afSeilcneadgechf a

~owei ght. part 38, t he wei ght part wi |l escape as the connection=20 i's bent,
t herefore no problmﬁaceltled thy tcheschdim ddne id ImMovedcir .2 StPP RS iFieRer abl e

7o RSB et RPN 0" oo e o
. ‘ the member 1s moved in the d1rectlon 1nd1cated bv arrow a 1n'-
'.Fxg 14 to a zone 4 where1n the non flexlble re01on ‘and the o
"tgflex1ble reglon overlap o | ._"' d
L In F1g 1+; thereFor ':.the r0tor 37 rotatlng atl:_
'10_ :;the bent posztlon 1nd1cated oy-the chaxn -1ne is stopped by N ;
| %_ he engagenent w1th the~stop memoer hThere 13 a posszoxllt T
:tnat the =nd 401 may colllde w1th the. op tne-welght parta_"
:38 ;when the stopper menoer 400 moves to'the stop posltlon '
'.1n the dlrectlon 1nd1cated ov the. arrow ay In”other"words,l
15 . :*he stoo member and the rotor may 1nter ere w1th one another';-'
. wlth the end 401 pre551ng downwardly on t e rotor.. Such L
'a”;ohenomenon may cause damage to the stop memoer ard/or the '
.':rotor ' ' l d h. L
| | However,.accordlng to thls ‘invention, 'sinoe the'

o de_:frotor 37 is formed of elastlc mater1al the rotor w111 bend h_h .
| at ‘the connectlon 40 to escape downwardly to avo1d the B
.'above 1nterference The rore, the stoo memoer w111 not

remain engaged w1th the we1cht part but w1ll engage the SLde':_-._h'.
:-or the other wezght pa 3 turned subsequentlv thereby stopplng

“25”3 'the worm shaft In thls embod1nent, 51nce two welgnt parts:



rhat if the axis of . the connectlon isin allgnnent mnth the nnvrng
g@tron of the. 'stop nmenber, when the stop menber abuts the merght part

fihov- ér . because of the 20 el asticity of the rotor. OF ‘course€, the st op-

Ts/difficult to deformthe connec- ‘tion: . This is not a serious: problentf :

| the zone 'Z and the&fbd
Wl -net- functlonperfectly unl ess 1s. ity govabl e betmeen he
cregionin mhrch bot h the non- flexible: flexible regrons are; excluded_rn_~..-

i.Flg 14. "CLALMS.. 1. * A speed regulatlng device for-a music box

1_|nclud|ng a. drive source drum neans having. a plurality of plns f or plaX?,.f3J¢

ds. for
metal- 5 .- di aphragm neans. having-a-plurality. of associated ree B
ﬁplay and gear Prarg nmeans to be regulated by.said speed regul ati-ng device;

d.sald gear train neans being- coupl ed to said drumneans.to drivingly rotate--'-

‘sai d -drum neans, sald speed regulatlng devi ce conprising a 10 morntgear

driven by-. said gear ‘train means; - a- wor m shaft fixed:to said morntgear “affft'f

ot or uni t3§ Ackupiawdad geitemartt theasitbp @lembbt Cis BRbLSAe vﬂgsh are

. I 1) f orma and brake means: ‘adapted to be cCapa
: \?v! ?ht !sg?d qg-ﬁf-- “ﬂaf?‘t §hev\h‘§? Sfhoae etamigbterasss, thadvadn sakdtel asfic.

.'-partS 'Swﬁ@i'Péﬁ!b@thQOuéﬁﬂﬂg%Leahg fh %hgrweigﬂ%cgbgp é¥ilsald mprdtshaft ?zﬁflt
'jfronta pl-ane - - _ o N . S e
- engage the stop memoer o _:';' PR
:i'sl- -t'-“t_ The " top" dlrect1on is not 11m1ted only to. that
: of ‘the arrow a 1nd1cated 1n F1g 14 along whrch the Stop T"
g member ls dlsposed 1nto the fletzole reglon and var*ous_ B
_dlrectlonslncludlng tha* or_arrow b are concelvablew; In the'ﬁ;'iz'
'“vcase,:for example wnere tne stoo member comes .nto” he
::;O ::flexlble reglon from the dlrectlon Lndlcated bv the_arrow b |
'tfeven 1rﬂthe :LOP memoer abuts a ;.de edge 0r a welght part
38,'the_we1ght part w1ll escane as. the connectlon 40 is oent- _
here‘ore no problems due to thls abutment w111 occur ft__.;b“'..
-.15 preferable that the stop member move 1n a dlrectlon other =
”ffS;_ than" the - extendrng d1rect1on of the connectlon ' ‘The " reason
B __1s tnat 1f the axvs of the connect1on xs ln allgnment w1tn
~ the mov1ng dlrectlon of the. stop member, wnen the stop member.=
_aouts the. welght part '1t is d1 flcult to detorm the connec-.“
- tlon : Thls 15 not a serlous problem however because of the |
':”Zb'“pelast1c1ty o *he rotor : '
o Or course, he stop Wlll not functlon perfectlv

'3un1ess ls 1t novaole oetween the ’one ; and the rec1on 1n

l'e: of contactlnghf‘“

'.L:Whlch both the non ‘lexlble and. flexlble reglons are excluded f - 'fd; 77i'75

in- F1g 14



wh ; which i S '
whi ch includes' centres of graV| ty of said wei ghtW _
-perpendicul ar‘to said wormshaft, 2. - The-device 0 Clalnhlt /.
wherein said-20 , rotor unit further i'nchuges a boss oht .~
" said worm shaft, <and said boss porti-on, said el astl ‘\ e deV|sce WEI g

parts are |ntegrally f or med of. el.astic mterial

-accorgding’ -to-Caim2, Wherein-said 25 - boss portlon |s press: fitted to _jj[*

sai.d’ ﬁbfn1shaft 4 "The devi ce according to .any of Clainms 1 to. 3

-whi ch . may be -
~furtherico r|S|ng stopplng means: havtﬂﬂzﬁ stop nenber

~di sposed |2pa rotational - path of - sald—mergﬁ% parts t her eby ‘st 'opping a _
frotatlon of said rotor - 5.. " uhit, ‘said stop nenber belng novable in.a

direction otherlihan ap egeai E'ngﬂ.é@‘ihbordé}hé@' ¢! a; tigs s?.acr P f-sai d f'

- her
rotor unit. yige according to any of Cains
~conprising stoppl?an-g@?rg'i FisindOiNg SOUERS m ddspwsed

1peytSE tHeReh t ng aeaptation of - o
in a rotati onalmeans hﬂanaCbVPiﬂﬁﬂ bﬂY 6 ﬁﬁﬁ o ﬁpg% P Fégt reglon and
.sai d rotos“ uni tdxaﬁ?ﬁ%ﬂ? ﬁ@aﬁ@wﬂg(IlH grig'é:%qﬁetg X 0%??%. #% 5ee s o
a second region saj i rst- reglon LR
~rotational pat. FdRlays sand gsar. tweulghnnqmst onttmn Bﬂﬂd?@[)bﬂggféds B
: rot ated at a r@ééﬁ edebuﬂéwﬂeeée@l@e‘a ré’é?d'&@é‘l' Qiua'in- aehs being
: : coupled to said drum means ‘to’ dr1v1ngly rotate ‘said -
N drum means, said speed regulating dev1ce comprising a: )
- pVﬁlo.  worm’ gear driven by said gear train means- .4 worm shaft
o : .;fixed to said worm gear; a rotor ‘unit including weight
parts “and lelastic parts which ' 'elastically
'_jdeformable- and brake means adapted to be capable of _
N '.contacting with said weight parts, wherein at- least one',rf
-wls.; ~end of - said elastic parts is p031tioned to dev1ate An.
~ an axial direction of said worm shaft from a plane' }
- fwhich 1ncludes centres of gravity of said weight parts
:-’and which is perpendicular to said worm shaft.;

_ R 2. | The dev1ce according to claim l, wherein said :'
T20 - rotor unit further includes ‘a boss portion coupled to
o 'z'said worm shaft, and said boss portion, said elastic
‘parts and said weight parts are integrally formed of o
*L_elastic material P : ' '

L -3}:shf The dev1ce according to c1a1m 2, wherein said
'fzs‘i: boss pqrtion is press fitted to said worm shaft.x E



f"Tastlc deformation of .said rotor unit, and said second reglon

@6:7 E
Cf—f'

i'contactlng *suf ate Whith may be brought into contact with sald brake
~neans, a level on atrailing edge side of said 25 ‘cant act i ng surface
'vbelng hi gher than that on a |.eadi ng edge side of: sald contacting- surface

7. The devi ce- according to: any of Claims 1 to 6, wherein a contactlng

p05|t|on bet ween said wei ght” parts’ and said brake neans is adj ustable to”

-Fﬁthereby vary a. .30 , ‘frictional. jorce and a-regul-af ed peed f said rotof.fﬁ:
Sunit. 5 Tgﬁ dgdficEe: AR g gtP 0 2 EV&Q#EH{ ei » contacting.
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5. The dev1ce accordlng to any of Clalms l to. 3
e further compr1s1ng stopp1ng means hav1ng a stop member
10 ‘whizh may be’ dlsposed in-a rotatronal path of sard -
":-welght parts thereby stopp1ng a rotatlon or.sald rotor )
unit, -said stop member belng movable between a fxrst;'f'z“
'fareglon and a second tealon sald frrst reglon be11g |
_ : -deflned by overlapplng a rotatlonal path made by sald
”-c_ISf"[werght parts when said- rotor unlt 1sirotated at a
"'“'_j'regulated hlch speed and & rotatxonal path made by sa1d
_r.weight parts when 3said rotor unit is ‘totated’ at a. Low -
o sPeed substantially w1thout elastlc deEormatlon of sald
, 'pdrotor unlt,_and -said second realon belng deflned by a
20 'teglon except for sard f1rst reglon o '

"lfa;'* The dev1ce accOrdlng to. any of Clalms l to 5
_.,whereln said werght parts have a: contacting surface
' ‘which may be - brought into contact - with ‘said brake
'_,f'means, a. level on a tra111ng edge 31de of said - , -
PZS.'p contact1ng surface belng hlgher than that on’ a leadlnc”""
S Vedge s1de of sald contactlng surrace R

1ﬁ_7." The devlce accordlng to any ot Clalms l to 6,
~ wherein a contact1ng pos1t10n between said welcht oarts
- . and said brake means is" adJustable to thereby Vary a
30 -h.fr1ct10nal force and a regulated speed of sa1d rotor
--unlt ' ' '

parts when-sai d. rotor unit is rotated at a | ow speed substantially
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-,2;3. : : The devzce according to Clalm 7, wherezn sald
'contactlng pOSltlon is adjustable by a press f1tt1ng o
'”pos:tlon of. sald rotor unlt to sald worm. shaft. -

) 9. Tne deVice'according tozblaim'7, wherein'weiéht
B parts and brake means of dlfferent dlmenSLOn and shape
eV_are employed accordlng to the braking force requlred._'

7-10; ) The"devicefaCCordinglto Ciaim 6, wherein at

' 'least one pro:ect1on is formed on sald contactlng
-',surface.- ' ' '

'll;i A 'speed 'regdlating deVice' for a mnsic 'bcx;
substantlally as herelnbefore descrlbed w1th reference
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to Flgures 1 to 3, 6, T, 13 and l4,-or as modlfled by_“';:

- Elgnres 4,'5,.8, 9 or 10 to 12 of the accompanylng ;5”
:_ dr_a_w_ings.; o : : : : ' o '




