SAFETY DEVI CE FOR A PONER- DRI VEN ROLLER DOOR 5 The present inventiqn ™
provi des a chai n breakdown safety device for a pomer-drlven roll er 6%&5(35 :>
whi ch can make a pronpt and tinmely stop of a downfalling roller d&or, &

t he event of a sudden breakdown of the 10 transm ssion chain, whether

in a stationary condition or during a |ift" tf &hsmi ssion, upgoing or

downgoi ng, through engagenent of the roller door chaln wheel by | ocking
means, by a novable rack when the incident takes place, thereby achieving

safe operation at all 15 tines. - The so-cal |l ed power - driven

roller doors currently in use everywhere in the world are widely adopted,

yet cases do arise “hSﬁiﬁiﬁhDiggb%rF@%P5§P6W%g!ﬂgﬁVENugdtLéiﬁéééﬁng a
breakdown of the tranSmSsion charn, as e, wll
col | apse and sl unp down due to gravity, and owing to the absence of any
safety deviges which shoul d have been provided to safeguard such horrible

I nci dents, the tre dous forc gstructiq by a_slu g.Jgoller
door being 25 self-ggﬁﬁenPreﬁﬁB &Q§8H§1°na§§€M Sor? chﬂﬁﬁ?&ﬁea dewn
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an _accident. In View of the
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present inventtlroughe éngagementasofakéhei rolpjer Qooxeldhain witdelobya B
' locking means, by a movable rack when the incident
takes place, thereby achieving safe operation at all

15 times.

_ The so-called power-driven roller doors
currently in use everywhere in the world are widely
adopted, yet cases do arise when such roller doors, on
the point of suffering a breakdown of the transmission

20 “chain, as a result of long service, will collapse and

slump down due to gravity, and owing to the absence of
any safety devices which should have been provided to
safegquard such horrible incidents, the tremendous
force of destruction by a slumping roller door being -

25 @ self-evident and beyond description whether the 'éjf
victims be human beings, animals or valuables. In

other words, something has to be worked out to prevent
the terrible 1loss of 1life or the 1like due to the
accelerated slump-down of a roller door as a result of

30 abrupt failure or breakdown of the transmission chain,
during a 1lift or under stationary conditions. Until
such a preventive device is worked out, everybody can
turn out a victim of such an accident.
In view of the foregoing reasoning, that being
35 the background stimulation for the present invention,
the inventor has taken it upon himself to work on a



i ce, ‘for years through repeated trial and error tests,
eipeiﬁgg;gsde;ng flnalf¥ succeeded ‘in realizing 'such a device, Fge pr:sent
igvention. It is an object of the present invention to 5 _pLQVI e 2
chain  breakdown safety device for iLngtallation wtl a chal
driven roller door conprising a novable rod, said rod having a fF tral
rack portion and neans for nounting said rod, mhen in use, to arolle
support, means efiabet¥gderdceodfed yeawps enuaeaghanreEggggﬁentggghn LRa
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rack hereunder. rbtdea®iiedt 'pﬁ."l g gern%(}% r:’Llﬁmjeenrgsagfe?tlelnot with said
rolk“pg machi ne__3 oar

rack portion, sa1d gear means having locking means

whereby in use, movement of said rod causes the gear:
15 means to rotate which causes the locking means to ‘move
into engagement with a chain wheel of the roller door
to prevent further rotation of the chaln wheel and
thereby the roller door.
~ Other features and advantages of the present
20 © invention will emerge from the following description
' of embodiments given by way of illustration, but not
" in any way limiting, with reference to the
accompanying drawings in which:
Fig. 1 the present invention seen in one
25 embodiment under normal execution:;
Fig. 2 is an illustration of the chain held
- under control when it breaks open;
Fig. 3 is another illustration of the chain held
" under control when it breaks open;

30 - Fig. 4 is a bottom perspective of the invention;
and '
Fig. 5 is a perspective of the movable rack
- hereunder.
A descrlption of the reference numbers follows:
35 < door rolling machine 3 board support 10

~ chain - 20 door rolling shaft 12



chain 20 door rolling shaft 12 -3 - roller“door”

13 driving .chain wheel '14 ‘principal chain wheel 11 &
slack part 201 tight part 202 novable rod 30 rack 31
long hole 32 5 hook hole 33 screwnut 34 steering rod
35 spring 36 idler 37=3 = wheel shaft 38
gear 40 cam shaft 41 snap ring 42 :

| ocki ng means _ 43 14) first engaging tooth ,L 431 . second. engagi ng tooth
432 third ePIhsR ¥ h 1433 Refering to BriFing ighain Jtheel haf‘*to

facilitate tgreineipdl tehwin otesrel | Al of  t el gMorpdde radii ng shaft 15 12
of the roller, r npgnt ed coaxially |t the, principal chain
wheel is rliqci._‘gﬁ p%!f}: chai’h. 20 as the dri vmearMac%ael rF%ee 6114, i n engagenent
with chain 2@dk ®Iven by the door rol |iong fele ne3® installed on the

board s@pPPOeokd hol@0 FPNj ugate steering gQ{mue € 20 -provided,
each symmetrical, to the other between the two chalin wheels, to permt

engagement A%9eHINE ¥ | iI®odi al hol es 3BPHNi A& on the obl ong, novabl e
rod 30. The jglear i gy rods 35 are each faskgierd igha¥@si t3ggn with screwnut
34 to prevent off-slipping. 25 The m ddl e sect.i on of the novabl e rod
30 is recS8&% AR flat, and on one si dé‘%@i’@#tis“provi ded a rack 31,

to permt espagerdmg wi42h a gear 40 havindockinoaidans 4fcans 43

t her eo gsgtee ' i rovi ded D54 i o hai n 20,
and an&iodl e'r%l "égga’all?gt sté’t%hl nﬁgﬁ’gagerre@r%towvﬂ ht cr??ai n Eﬁ/ﬁ gﬁszgrevmut
37. On one $hdedoengaging,Footh i 433 dal hole 32 are provided, in equal

spaces, a nunber of hook hol es 33, U
Refering to Fig. 1 it is seen that to facilitate
the uplifting opefation of the door the rolling shaft
15 12 of the roller door 13 mounted cdaxially with the
principai' chain wheel is driven by chain 20 as the
driver chain wheel 14, in engagement with chain 20 is
driven by the door roiling machine 3 instalied on the
board support 10. ”qu conjugate steering rods 35 are
20 -provided, each symmetrical to the other between the
two chain wheels, to pefmit engagement with 1long,
ellipsodial holes 32, provided on the oblohg,_movable
rod 30. The steering rods 35 are each fastened in
position with screwnut 34 to prevent off-siipping.
25 The middle section of the movable rod 30 1is recessed [
but flat, and on one side thereof is provided a rack
31, to permit engagement with a gear 40 having -a
locking means 43 thereon. A wheel shaft 38 is
provided projectingly near the chain 20, and an idler
30 37 1is set in engagement with the chain by a screwnut
37. On one side of the long, ellipsoidal hole 32 are
provided, in equal spaces,'a number of hook holes 33,
to facilitate setting of médulation hooks as  part of
the spring 36. A gear 40 incorporating locking means
35 43 in the form of a pair of winglike projecting
toothed gear segments, is disposed onto a cam shaft 41



to f: |I|tate setti'ng of nodul ati on hooks as part of the spring 36. A gear
40 i Mforporating l.ocking nmeans 35 °~ 43in the ‘form of a pair of
mﬁngllke proj ecting toot hed gear segnents, is disposed onto a cam shaft 41
~-4- ..on the board support 10, then fasteneg wth a snap ring 42, to bring
the gear 40 into engagenent with the rack 31 on the novable rod 30. On the
ot her hand, the hook holes 33 at either 5 end of the novable rod 30 are

configured symyggt Flﬂh%abda‘i‘d phordt MY, thHer?s fagtanedMRdae Qpt i&{&gﬂ
hook-on | aying of ring 3? t e ot her ‘end of gg{ln%'BG bei n att%fh
h

a spring holef ar42U o bxjadths, gegdrs $fh ngﬂgemen with the
Accordi ngly, whragk 3lie ondadhe muﬁdblhgroﬂacm ne 3 transmts torque to the

chain wheel 11 throy e in I

cause the door rolling’s aft%lg q’%“’? ré:lh\g??’\%ektlg)t%% o I ze(%.a:&e?r 13,
t he upper efd olendhefc fthien mevakillel rods 3@ 1are rmfnmedrmrsammle to
stresses be'ngtoapahhﬁﬁ Eﬁﬁhﬁlo’sQeSQ”%oaaEhﬁBthQEE %%%adﬂ@ﬂ Yo gh%b ower

end turns to be a relatively sl'ack part 201. t,he stress uild
up fromday to #aying ofcsp¥dngesfs ther okber ef‘ﬁe°fcl$ﬁrﬁ-n920 36ppeing

eventual |y ruattagned 2@n F0NMepding bholeunhiehari t thecaledgdows Hd:ﬁ»d
spring 36 wll always eﬁﬁrt certain tension, small it my be, with respect
to the novabl e POEP Us noving the rod 30 and conpelling the idler 37
on the oth&® side to aascocHdseﬂy.aguhnst the cdeor 2@olling machings il

be apparent fro ahg FEQ”‘E@%qubotoF'tﬂe tnads Fufieed. 4fe ERERRight henhai n

20 breaks domn fect radial ,pull by dint of the tension
frog yhe springd GVFF sEBBifni t WhRBdaBheapgqchain 20, to cause the door
rolling shaft 12 to lift up relative to the roller

~door 13, the upper end of the chain 20 will, as a
15 result of more exposure to stresses being applied -
thereto, become a tight part 202, whilst the lower end
turns to be a relatively slack part 201. So as the
stresses build up from day to day as the use terms
- increase, the chain 20 may eventually run dpwn
20 -someday, but until it breaks down, the spring 36 will
always exert certain tension, small it may be, with
respect to the movable'rod 35, thus moving the rod 30
~and compelling the idler 37 on the other side to . abut
. . closely against the chain 20.
\/ 25 As will be apparent from references to Fig. 1
and Fig. 2, the moment the chain 20 breaks down the
~idler 37 will effect radial pull by dint of the
tension from the spring 36 in step with movable rod
) 30, whereupon the rack 31 will engage with gear 40,
30 this setting the 1locking means 43 on top into
‘rotation, the locking means 43 with its first engaging
tooth 431 in the meantime checking the chain wheel 11,
and in spite of the backpush exerted by the reacting
. chain ﬁheel 11, the tangential component of the
35 . stress, passing the central position of both the first
.engaging-tooth 431 and the cam shaft 41, will offset



30, whereupon the rack 31 will engage with gear 40, 30 this settlﬁg/n
the locking 'nmeans 43 on top into rotation, the |ocking .neans 43 mL
"its first engaging tooth 431 in the neantine checklng t he chai n wheel 5
and in spite of the backpush exerted by the reacting chain wheel 11,
the tangential conponent of the 35- 5stress, passing the central

posi tion of both the first engaging tooth 431 and the can1shaft 41, wll
of f set yield a_ total , instantaneous couple zero,
accor di ng FB Oy ifdd pAi n&ekal  dpstantangousanicouP s néF%r|£%¥°4s a
result, theraccerddngeedtioo Wthey prdmicipad p@étm keihlel tmeﬁgagﬁrcﬁghl id¥g, 20
di sengagenen ot.her wa i-ngi_dents t he gear
and tﬁeglock#ﬁag%gg§§'435Eé nc%gF#Q'dghggfé are %rec?%%%g aé%orﬁ ly.
Furt her nor e, abgksul §heappssibiditymot drermrla@gof dn@tealgmm‘ntt,heamau n

wheel 11sin LHiRekad8eS Antanlek Qﬂcliae?xftss'é‘&'ﬁs%gw e g% d icient
to 10 defeat or wear out the first, eng%gln%é tooth 431, then t e second

engagi ng tooFHe43é°ﬁ¥FP9boW€aH§wﬁ3v sdgce; ngeEsH ¢ Preclmdadhar ge
the stoppi necebi:'a&hglyDStea‘drthSleotrﬁ ,S ehoudds ahlyat moﬁdé@ttuciirm | ¢ door
13 will stop re | n e | QwWn.
Referring 8}9@% % E?tlggﬁgggg%o%htg ro I?‘ Q’ %QI;L % EFVEETE t
reverse ordéurecthan behef susb aggamtugeoag tpebhorrsmfcfeslarmmm

Repl aceygnt gbrbhg tbﬂrht waa¢ ah%clenaal:ftﬁs%aanaﬁgqa@etlavbt@mrsg_' ng 20
position of_ _sprin oi nt._of the novable rod 30 on

opposi te si dthe aﬁﬁcgﬁglﬁ@gﬁﬁénﬁdFQP%§74aﬁdewﬁé&tthWeenﬁﬁﬁ@heﬁflmﬁFh chain
20. A bil at etihechtogeeespohdci kbt y disghatrye behencetp@pwugie@ﬂd&t@he chain

br eakdown saig;geQEV|c§°t9t is obvious that the roller door 13
will stop where it is the moment the chain 20 breaks
15  down. ' ' '

(&

Referring to Fig. 3 it is seen of a roller door
13 assembled in the reverse 'order, that the same
advantageous performances remain. Replacement of the
tight and slack parts can be done by changing the
20 position of spring 36 to the end point of the movable
rod 30 on the opposite side, and having the idler 37
underneath in engagement with chain 20. '
A bilateral changeover facility may also be
incorporated with the chain breakdown safety device to
25 allow installation of the device at either side of the v/
roller door. In addition, the chain thereof will
permit discretionary exchange application if the chain
should break down, anytime and anywhere without any
restrictions whatsoever. Most importantly, with the
30 incorporation of the inverition device. in a
power-driven roller door system, the door will stop
where it is in the event of a breakdown or failure of
the chain compartment during a lift execution, thereby
maintaining human beings, and ~other creatures,
35 unharmed -anytime that they are exposed straight
" underneath the door in question.




25 * all'ow installation of the device at either side of the roller door.

I n éd-‘gi tion, the chain thereof will permt discretionary exchange
application if the chain should break down, anytinme and anywhere without
any restrictions whatsoever. Mst inportantly, with the 30 i ncorporation-
of t he i nvention device, in a powergdriven roller door system the
door will stop where it 1is in the event of a breakdown or failure of the
chain conpartnment during a |ift execution, thereby naintaining hunman

bei ngsbI atnd _ ot heroI mwtalrasansaoreamwmt fety tdé®icé haﬁouﬁt@ah éhe

expose strai er neat or uestion ac

br eakdown saf et &r}bee sc’eé e q}%" %‘g“%?rtt'h%n%h’a‘? n&%nﬁ?’f%n‘?gl‘ﬁ t he

system of a rol Imllkmrdocw,t hwidth okhiazh ttarsransmitli intitrgct e ki hockiags,

will thus preve f ' tion
al n 'br gﬂki(}om sar eémdéwm'w ain Wider dﬁ;r Sﬁ;ﬁf,{ﬁg

at any time. Ac¢ evi ce erein an | gear 1s
provi ded on & he %\Fé‘lﬁ EIRLES sdmqubra%r@b)geﬂﬂﬂ with the chain, so as

to bring the gear and Ipcl@mmeemeam&:ﬁ Ots’ﬁf@tf%vw’uﬂ\ri&@ FNEEbEn T akk
10 under - goes d’adl al Iace‘{n%% W || old the chain vvheel
under the contrdidif BRP °W?be af“ bred®bowh® s eI
devi ce, wherein fide |eﬂgagtemmt tvnethrmméalmamk masnxmtm:mgutsmdegem

hai h t
chain, one-suc ta{n,{H C%al r{ggnﬁéa{s xﬁﬁi?é&é’n]vﬁx %( | RO SELLT Yk

engaged W th Its pu pressure be

di schar ged Mhen unfer-tgass br%’@bpéﬂswqmnﬁhéﬂ%aﬁh@¢%khﬂ?e@ theise

the | ocki ng nmearghaaif! W1 bhddt aite Cormerd DS P ik ime mé@nd, wheel

fro@urt her rot atl on. %.0 so, a chain breakdov_m safety device, wherein
the idlers for the movable rack are mounted outside
the chain, one such idler  being kept to maintain a

15 position securely engaged with the chain, in order
that its push-back pressure be discharged when the
chain breaks open, so that the movable rack may cause
the 1locking means and gear to rotate so as this
prevents the chain wheel from further rotation.
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25 30 35 -7- CLAIMS: 1. A chain breakdown safety device for v »=_f
installation 5 with a chain-driven roller door conprising ‘a nnvablegQ
rod, said rod having a central rack portion and-nmeans for nounting said 3
rod, when in use, to a roller door. support, means enabling the rod to
engage an unbroken chain to prevent rod govement, neans to nove the rod 10
upon breakage of the chain and rotatable prinmary gear neans in engagenent
with said rack portion, said gear means havi ng | ocking neans whereby in

use, novenentL®iMs&i d rod causes the gear neans to rotate which causes the

| ocki ng means to nove into engagenent with a chain 15 wheel of the roller
door te prevent further rotation of the chain wheel and thereby the
roller door. 2. A chain breakdown safety device as clainmed in Claim

1, further copprisigg éﬁaiﬂgbﬂsaﬂaoahtgs?eéyaaeane eBe i §2@W%&Qtlbh
novable _rod ,and having_  peans for attaching another In use, to

arollerd dodVlgﬁp$o??aéﬂdd§é86ﬁdﬁ?}lﬁﬁaﬁ°ﬁ§an§°WEFaFéBBy AouRP¥abaR t he

novabl e rod, re@pr ebyidi nruaehavmﬁgsarcagtﬁaansacﬁ poeeeen ah@ meBhsNg said
secondary ggar mea. i nt o425 epent Wt

S a t he dri a|n of t he
rol l er door. moun 1Bﬁafﬂlﬂrﬁgﬂdo egafgtﬁsedech !éﬁglna -
ei t her clalnsuppmrtlalneansn ehabhingetheanedf bo engagengnthabuokehle r oek

comprise at lgdeh £9%4 @éoéAtSPOd fibfknedt, fi8&Hs €80 nBle tEﬁer098and at .

| east a pair rods suc . In use, saiLd s teerin S are
afflxedﬂ£o t*BP?oI?E?aH%Q? s@ppbhe Gﬂﬂlﬂhénﬁnﬁaﬁﬁﬁanﬁ PE%EEEEdgFHEreto

such that thged®s. ihSengagéhént with said rack portion, said gear
means having locking means whereby in use, movement of W
said rod causes the gear means to rotate which causes
the locking means to moveilnto engagement with a chain
15 wheel of the roller door to>prevent further rotation
oflthe chain wheel and thereby the roller door.

2. A chain breakdown safety device as claimed in

Claim 1, further comprising spring means attached at
20 one end to the movable rod and having means for

attaching anothef end, when in use, to a roller door

support and secondary gear means rotatably mounted on

the movable rod, whereby, in use, the spring means is

biased to bring said secondary gear means into
25 engagement with the dr1v1ng chain of the roller door.

3. A chain breakdown safety device as claimed in
either claim 1 or claim 2 in which the means for
mounting the movable rod comprise at 1least one axial
30 slot at each end of the rod and at least a pair of
steering rods such that, in use, said steering rods
are affixed to the roller door support and the movable
rod fastened thereto such that the rod. is movable in
an axial direction only, its limit of movement being
35 governed by the length of the slots.
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én'a"FaF’directLon’only, its limt of novenent being 35 governed by the
| engt™h of the sl ot.s. -8- 4. ‘A chain breakdown safety device as
ckained in any one of the preceding clains in which the secondary gear
means conprise two idler gears rotatably quPde on wheel shafts adjacent

I nner ends of said slots and 5 a plurality of holes alongside bot h
slots for attaching the spring neans thereto to allow for the adjustnent

of tension in sgi d sprixn ; ' I af gty visce
as clained inql'o aﬁy%hgﬁ%n%&e%ktdﬁgnp?gc@e%:yggtacel%g‘li&%gmﬁlss V\hélic%m{e% i
primary gear nedRy¥ f GPEhOE &H9pPreceddngamlaiast inowhigintthey seaandaaar
nmeans, when :n gear meads @Jdm@iti@@oﬁw@ﬁ.ﬂmétn geagst thtfaQ:lﬁf H].cyf frremﬁatled
conprise at |east on LOj ectiQn aving ..a__numher dj fferent

Si76d 16 engagingupe8iy Paclh addafsh dnbert dhaR, o said IS A, ¢ ne
chain wheel 5 6. a plAaradi&yn ofrchlodesn adahgsjidedevibodhas dlxitsed ifiorany
one of the precedi | ur : (o | er.gl ver
means to enabl esglﬁgggg\blscg%{‘fg btesgﬁlﬁé‘% _g(??%ﬁ g?lt. gﬁ}'olsiq%’e agflogpro g:?iedoor.
7. A chai n BAauR§ERRts gfetengdenc d ns gadda #Prangy megfsher ei nbef or e
described with reference to and as shown 25 in the acconmpanying draw ngs.

30 35 5. A chain breakdown safety device as claimed in

10 any one of the preceding claims in which the primary
gear means further comprises a cam shaft for mounting
L said gear means, when in use, to a roller door
support, and the locking means comprise at least one
projection having _a"number of differently sized
15 engaging teeth, facilitating engagement, when in use,
with the chain wheel.

6. A chain breakdown safety device as claimed in
any one of the preceding claims further comprises

20 bilateral changeover means to enable the device to be
installed on either side of a roller door.

7. A chain breakdown safety device substantially as
hereinbefore described with reference to and as shown
_/ 25 in the accompanying drawings.
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