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SECURI TY %lje?ﬁﬁg -Technical Field ent
i nvention relates to an extendabl e security bar asse yﬁ?@r&%ﬁ% ndow

or door opening in a 5 buil di ng. Background Art There
is a requirenent for security bars to be used in front of wi ndows and
doors and particularly in front of store fronts and the |ike. Such
security bars are needed to deter break- |n attenpts into a buil ding.
There are various types of s&cUR it Hhepytigilt t ers avai |l abl e

sone of the shutters are designed for weat her protection such as
hurricanes as well as security. Many of these 5 shutters and security
bars when raised up are rotated on a drumor alternatively fold into a
| ar ge cage nenber positioned above the opening. One exanple of a ;
hurri cane Téﬁﬁﬁ égllﬁ %ﬂgt disclosed in U S. Patent 5,469,905. This

pat ent shows es which accordion upwards 10 into a cage or
frane. The main purpose of the shutter is - to provide strength agai nst
wi nd, but as a side effect the shutter provides security to prevent

intruders from THE 68KéSént Ninvention relates to an extendable

security bar assembly for a window or door opening jin a

5 building.
Background Art

There is a requirement for security bars to be used
in front of windows and doors and particularly in front
of store fronts and the like. Sﬁch security bars are
needed to deter break-in attempts into a building. There
are various types of security bars and shutters available
some of the shutters are designed for weather pfotection
such as hurricanee as well as security. Many of these

5 shutters end security bars when raised up are rotated on
a drum of alternatively fold into a large cage membexr
positioned above the opening. One example of a hurricane
shqtter is that disclosed in U.S. Patent 5,468%,905. This
patent shows a series of blades which accordion upwards

10 inte a cage or frame. The main purpose of the shutter is
™ to provide strength against wind, but as a side effect

the shutter provides security to prevent intruders from

breaking in.
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-2- The hurricane shutter has heavy bl ades for weat her

protecti ofYOEPE i s a requirenent for a lighter sec uPCE{CAIS0925 f or
hel ping to prevent break-ins. The system has a plurality of spaced
apart horizontal bars 5 with connecting links. One exanple of such a
systemis that disclosed in U S. Patent-2,095, 690 which shows a
series of horizontal bars wi th connecting |inkage menbers. The bars
roll up en a drum A simlar system is shown in U S Patent 3,739, 832.
10 ' If the opening is wide, then the security bars general ly have
| i nks joining the bihe hoysiaeretshypitaperhas heavhdlgsies Hoimyesshern o
force an openi ng between bars. . However, if the opening is not w de,
for exanple, aPERREFtion. hERGEROHY i FRAWrIMAF ifoh & AdEhEEded to have

cach end. | sedutify GrBreBORRE e TN S RS A AR TSP boren bars,
one does not h Vet thgscgsﬁi§¥af t{rg%gl%%#)é”g Sarpgal% horizo%%%rle%ta'z%g links

=3
but can store e pars 1n a store 1 gu 1on or a contal ner

adj acent the OQ?EFDQEﬁHgFtén? 18hk8N9eA0 éfﬁﬂbf@“&;*&ﬂcﬁ<%iéyé%eﬂpﬁe§ing
connecting = i nks of "drfve chal ns on opposing faces of the opening so
they are positiggedgandispagednapast poEedthe; fadd, SNERIHIEL showslla @
portion of the opening as required.

series of horizontal bars with connecting linkage

members. The barSfroll up on a drum. A similar system

is shown in U.S. Patent 3,739,832.

10 _ If the opening is wide, then the security bars
generally have links joining the bars together to prevent
the bars being bent to force an opening between bars.
However, if the opening is not wide, for example, a small
household window, then it is not needed to have links

15 Jjoining the bars together provided they are rigidly held

at each end.

When connecting links are not required between bars,
one does not have the necessity of folding bars and
connecting links but can store'ﬁhe bars in a stored

20 configuration or a container adjacent the opening and
arrange to feed each bar to join opposing connecting
links of drive chéins on opposing faces of the opening so
they are positioned and.spacéd apart for the full opening

or a portion of the opening as required.
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- 3- %&9&{/&3&!9 of Invention One ai m of t%@égﬁﬁ&iy

i nvention 1S 10 provide an i nproved extendabl e security bar assenbly
which is conveni ent, aesthetic and |less costly than existing 5
devices, one that is used primarily for security. It is

another aimof the present invention to -~ 3 -provide a security bar

assenbly having,.a Eluralit f . _bars extendi ng between two channel s,
the two channeﬁ%ﬁgJEﬂﬁﬁiﬁﬁéékﬁﬁp%%ﬁ%pposite faces of the opening, the bars
10 slidable within the channels and having ends of the bars ret ai ned
I n the channels over the opening, at |east one . bar of the plurality

of bars has a conneghLog gl peacheflosent 1MELALILEAL O LR {ap Gpannel s

to a transporting mechani smTn each channel coordi ed to slide the

at 15 |east gﬂﬁrts%db@k\e'eﬁaabms E¥BuEDBPNELS, 2 SEdiSL RANSCIR Bs
i ncluded for the"transporting nechanismto slide the plurality of

bars across thgcgpentiaatr,asds8hetoEagrRaaleds costlyUsdmntbdt ynkdj acent

t he opening, associated with the channels to receive and retain the
bars when tdheydeneceret, ode ichapl dseuseérptimanpkyi fxgr security. It is a
further aimof the present invention to provi de a security bar
assenbly having bars that nove up and down in side channel s and when
ei ther raised or lowered, the bars and connecting links fold into a
fol ded 25 confi gud#t iién 2aRERET0R1BePEWERRcPEPRRRhginNVEREl PR SO may

provide a security bar assembly having a plurality of
bars eﬁtending_between two channels, the two channels -
positioned on opposite faces of the opening, the bars

10 slidable within the channels and having ends of the bars
retained in the chénnels over the opening, at least one
bar of the plurality of bars has a connection at each end
within each of the two channels to a transporting
mechanism in each channel co-ordinated to slide the at

15 least one bar between the two channels, drive means are
included. for the transporting mechanism to slide the
plurality of bars across the opening, and a storage area
substantially adjacent the opening, associated with the
channels to receive and retain the bars when they are not ;

20 in place over the opening.

It is a further aim of the present invention to
= provide a security bar assembly having bars that move up
and down in side channels and when either raised or
lowered, the bars and connecting links fold into a folded

25 configuration above or below the opening. The bars may
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-4- d up and down nmanually or may be notorized and can

| ock in aﬁggﬁg%ﬁ% on to prevent accidental lowering. In  PCUGAP8R%e of a
notori zed arrangenent, safety provisions stop novenent of the bars if
an obj ect becomes caught in 5 the openi ng. Thus the nechani smor the

obj ect is not damaged. It - is a furt-hdr -aimto provide guides at the
top of the opening or at the bottom.of the opening which , permts the
security bars &edMeNedcsEnedd fgWRi MREURSLY Or MaY| Be | RokPrhERSramdrcan

fashion into a spife which is 10 smaller than those gresentlgﬂavailable.
The assenbly hd@ck in any; PRFdtdoRpFPsPREVERE BRBLIPAE2LhERAFRTERT | n Bhe

enbodi nent the frane als% ihcl%des ehﬁher a bottompl ate .which fits
at the base of e SGFéniStg GO ILRE GEEagPEment . gﬁge?%lﬁﬁﬁvﬁ%%ﬁ$%uration

oceurt 1o bel OIe RAENG: ot oI Hh0h BIOLE ophal Peagasss "ostiphicy Lol ded

configuration O and connec op, owest

bar i § | eeleed Afiideent Thhe Rakt &@bﬂaﬁ%smweéntaéeoﬁfeeeiiyz%ot bar s

are closed to preveint forcing the security bars open. It

is a further aigana@ed.ovitde i 22 FRLEBBEY a8HCEBEprovideNG§GHAasE St Senéhat t he
security bar assenbly can easily be renoved fromthe inside of a

bui | di ng wi t howloph@\f nthd @pening bai a¢ @hel bvetomhefsehdar opgnbagswhich
The present invention provides a security bar 25 assenbly for an opening
conpri sing a plperaliittsy tdfe bRrsirity bars and the connecting links to
fold in an accordion fashion into a space which is
10 smaller than those presently available. The assembly has
a frame comprising the two side channels. In one
embodiment the frame also includes either a bottom plate
which fits at.the base of the opening or in the case of
the folded configuration occurrihg below the opening, a
15 top plate. 1In the case when the folded configuration of
bars and connecting links is at the top, the lowest bar
is locked adjacent the bottom plate when the security

bars are closed to prevent forcing the security bars

open.

20 It is a further aim to provide an emergency escape
mechanism so that the security bar assembly can easily be
removed from the inside of a building without having to

raise or lower the security bars.

The present invention provides a security bar
25 assembly for an opening comprising a plurality of bars
extending between two channels, the two channels

?



extehding bet ween two channel s, the two channel s WO 98/ 42942

PCT/ CA98/ Q positioned on opposite faces of the. i e
bar s O‘gﬁigé/gl%ﬂ% wi thin the channels and havi ng ends of tﬁ@ﬁgéglgoozgy
retained in the channels over the opening, at |east one bar of the

plurality of bars having a connection at each

5 end within each of the

two channels to a transporting mechani>sm i n each channel co-ordinated

to slide the at i
di stance apart PeE1HARE

. least one bar and retain the bars. a predeterm ned .
SPPeFitRe torgispdr tRAgoPeningecHARi BAFSand a

t ' t i al |.y,adj t.th 10 | I ' ith th
hannels 1o roranieEne ARy TR enRBa1s apd RO IR FRatcobyERS IR

openi ng.

j oi n adj acent

eteipsc LR TRATIRN' aenl Uhg! Livnel onpesLeL. ! b

e Storage ar uraes to

and guide the hars Juti A hohdedcylBr 890G aULanLon wbhhealishnat el

opposi te sides. t her enbo

bar

. . . n an mbodl he two channel s
dg i Ve 3jithiW tdaddjof Rhed tebaicRahhBis gudi degrahbpbhring

gs
ecei ve

ﬁfls on

ave

two channels, each of the bars having a connection at each end to
engage i n chai mddnies dnh ifrheadh vhatheilngo-o2@inkbedengageildei ske apaced

apart a predeterm ned nunber of
chai ns, and reti@adthgne bar kads ratpriedeher baredadpstdatermpaed.
In a further one enbodi ment the present invention

L4

distance apart, a drive means for the transporting

chain links in each of the drive

mechanism, and a storage area substantially adjacent the

10 opening associated with the channels to retain the bars

when they are not in place over the opening.

In one embodiment a plurality of comnector links
join adjacent bars together and the storage area has
guides to receive and guide the bars into a folded

15 configuration with alternate bars on opposite sides.

In another embodiment the two channels have bar

drive chains with adjoining chain links guided within the

two channels, each of the bars having a connection at

each end to engage in chain links in the drive chains,

20 the engaged links spaced apart a.predetermined number of

chain links in each of the drive chains, and retaining

bars a predetermined distance apart.

In a further one embodiment the present invention

provides a method of sliding and folding a plurality of

25 horizontal security bars, joined by connector links,



provi des a nmethod of sliding and folding a plurality of -25 horizontal

security bars, ioined by connector |inks, WO 98/ 42942

PCT/ CA98/ (93§/42942 - 6- adid4cA%0¥ eni ng
into a storage area, the bars extending bet ween two channel s on either
si de of the opening, conprising the steps of:-sliding the plurality of
bars in the channels to push a first- gar- out of the channels into 5
the storage area; guiding the first bar to one side of t he storage
area, sliding tsherossuraal idperdingodmsot @ ptskbage araa, athackats bexténdihe
first bar out of the channels into the storage area; guiding the

adj acent bar t detiweest fato channgilge opf etthbext sidgecfir ehe apentmdt i nui ng
sliding the 10 plurality of bars so further bars are guided to one side
fol lowed by thEFFRESinHERST SePssPérageidieg thefpiurality of fhpgedin

configuration. In yet a further enbodinent there is_ provided a
met hod of for mith§ £reamEis f%é’?’ﬁsg'séeﬁﬁFﬁti F?aEnOBEeﬂ nghe 1§haﬁ%}gd?ﬂ§°a

| it ity b ,__the bar.s, .havi ) t aj d d t end

D maen s ch it Srosats asteh, SR 08Y LBE. siror BEE bR RRS nteS Phan) o
Creren - ant t . . pehi ng : o
e Fue O i dgs, arect! ST AbTRALIBIIELY PE BENSALE, U] g i
feedi ng opposi ng, r, ﬁd&& s o e If&%_gtbaag; guengegehe_chanh&éliﬁao

chain i nks of t he ive chains so the first _ slldes across t he
openi ng; feedi nhed SARGAUYE kifed 0 RIGAGY the adﬁBcéﬁEOBQrCEalﬁhélakﬁeﬁpaced

a predeterm ned nunber of chain l'inks fromthe first chain |links, and
cont i nui ng side of the storage area, and continuing sliding the
10 plurality of bars so further bars are guided to one side

followed by the other side of the storage area to form a

folded configuration.

In yet a further embodiment there is provided a
method of forming a security bar assembly in an opening
15 'including a plurality of security bars, the bars having
retained ends extending between twb channels on opposing
.faces of the opening.and slidable therein, comprising the
steps of moving drive chains in guides within the two
channels, the drive chains having adjoining chain links;
20 feeding opposing retained ends of a first bar to engage
in first chain links of the drive chains so the first bar
slides across the opening; feeding a second bar to engage
in second chain links spaced a predetermined number of
chain links from the first chain links, and continuing
25 moving the drive chéins and engaging further bars in

further chain links spaced the predetermined number of



25 ﬁDving the drive chains and engaging further bars in further
chai n |inks, sopepd the predeterm ned nunber of WO 98/39%84as

PCT/-CA98/ 00257 .7- chal R Toke apar t
until the security bar assenbly covers t he openi ng. In a
still further enbodinent there is provided a met hod of formng a

security bar assenbly in an opening 5 TnEIUding a plurality of security
bars havi ng ret.ai.ne

. d i hain |ink f dri h
guided in two Faile lanr%(rFelaSpnaorﬁ: g%g%s'e?‘é{%nfgéé:?rgf:ylt ﬁ Sroségﬁfarﬁ%\ig’ngo?ﬁ?‘%abl e

t herein, conpri;si teps of noving the drive chains i n guides
within the tmdh%%g%ﬁépgl ntil a first bar 10 having ends engaged in first
chain links of the drive chai ns slides across the opening; continuing
novi ng t he ~ drive chaihs in the guides until a second bar havi ng ends

engaged in second chaid ddiks Mfrde dnibelidRAiNehehedes provid@edoss the
openi ng, and further noving the drive chains 15 with further bars engaged
in further chahstHddksf Uiming a ddikidsunbdry dsaembiserihl wnc @peninghe

openi ng. Brief Description of Draw ngs I n drawi ngs whi ch
i Ilustratesenbiottedisg f pherality priessduninyebiarenhaving0 retaineld gure 1
is a front view showing a security bar assenbly in the secure position

accordi ng to o3mds engaged in chain links of drive chains guided }n two
' channels on opposiﬁe faces of the opening and slidable
therein, comprising the steps of moving the drive chains
in guides within the two channels until a first bar
10 having ends engaged in first chain links of the drive
chains slides across the opening; continuing moving the
drive chains in the guides until a second bar having ends
engaged in second chain links of the drive chains slides
across the opening, and further moving the drive chains
15 with further bars engaged in further chain links until

the security bar assembly covers the opening.

Brief Description of Drawings

In drawings which illustrate embodiments of the

present invention:

20 Figure 1 is a front view showing a security bar
~assembly in the secure position according to one

embodiment of the present invention;



enbodi mrent of the present invention; WO 98/ 42942

PCT/ CA98/ 00257 Figure 2 is a partial secti onal VI ew shovm ng a
channel fowot%/ézg‘%curlty bar assenbly of Figure 1, /@3 es 3A-
to 3F are sectional end views show ng the security bar assenbly with

t he bars and connecting |inks 5 noving into a folded configuration above

t he openi ng; Figure 4 is a secBional end view show ng anot her

enbodi nent of guides_for retajning the security bars in a f ol ded

configuration above TH3Wepehi hy;2 Partial Sec‘:llﬂif@&r ¥4eyAShgWEpgape

sectional end views sfo%ng the 10 secyrity bar ssggb wi th_the bars and
connecting | i nkghanne i $ROE Tl d 3 gH’EFOGV ‘t he
openi ng; Fi gure 6 is a sectional end view show ng anot her

.enbodi nent of guides for.retaining the securi ty bars in t he fol ded

configuration bel ow ﬁb&%og?%ﬁ 3% Jag:uel (fectl q4r &4 l"iteg”Fp%w”& f Loat

Vi ew show ng one hori zon ars r tal ned

in the , fOéé&slr;@@)?fwyr@éé%ly with the bard 3WE BnhectiPar tidks
sectional view taken at line 8-8 of Figure 7 showi ng ends of bars

W th retainisng @desng 20ntd & heopHedecsiigqu@fatiite GHARS the opening;

Figure 4 is a sectional end view showing another
embodiment of guides for retaining the security bars in a

folded configuration above the opening;

Figures 5A to 5F are sectional end views showing the
10 security bar assembly with the bars and connecting liﬁks

moving into a folded'configuratibn below the opening;

Figure 6 is a sectional end view showing another
embodiment of guides for. retaining the security bars in,'

the folded configuration below the opening;

15 Figure 7 is a partial front view showing one
embodiment of guides with horizontal bars retained in the

folded configuration;

Figure 8 is a partial sectional view taken at line
- 8-8 of Figure 7 showing ends of bars with retaining ends

20 in the guide slot of the guides;
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Figure 9 | i onal view through a channel showi n d
shafi'mﬁthﬁ?ﬂ%&%%{ attachnment thereon for raising thqugg%gﬁﬁy ar
assenbl y; Figure 10 is a sectional view through a channel 5
simlar to that shown in Figure 9 with the threaded shaft raised to
di sengage the drive nechani sm - 9Frgure 11 is a partial front

vi ew showi ng a | ockin mechani sm at the top_ of a channel tqQ prevent

the security b%}g%§§e%b+§ F ot rEe AR A 9hen red 10
posi tion; . Fi gur 2.1 top. i show ng .t he securlity bar
assenbly of Fi %ﬁ’]‘?%l&gvft ﬁ%?%?(dr%?agfa%e Jtt\é'hﬁtg& i"Bhs aq;t‘—i_c(%f)“e n\(/;\cleé:r?e\[%]eém
channel s and FP@rb?é%Qi@% WLl security bar as{%gﬁ@§C13 is a parti al

el evati onal view o nmount i ng ate on k of a channel show ng
el ongat ed slots with wder top portions for engaging screws or
bolts on the surface of a building, and show ng the hori zont al , bars

and connecting |inkgigure 10 is a s&t@iballdrisy dh@uYdedrimet i onal
view showing a 20 nodular constructed horizontal bars and connecting
| i nks. 5 similar to that shown in Figure 9 with the threaded shaft

raised to disengage the drive mechanism;

Figure 11 is a ?artial front view showing a locking
mechanism at the top of a channel to prevent the security
bar assembly from being raised when in the lowered

10 position;

Figure 12 is a top view showing the security bar
assembly of Figure 1 with quick release connections

between the channels and the building wall;

Figure 13 is a paftial elevational view of a .
15 mounting plate on the back of a channel showing elongated
slots with wider.ﬁop portibhs for engaging screws or
bolts on the surface'of a building, and showing the

horizontal bars and connecting links;

Figure 14 is an exploded elevational view showing a

20 ~modular constructed horizontal bars and connecting links.
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- 10 - _ Figure 15 is a front el evational view show n

anot her e84 of a portion of a security bar as&& BRP%H a
drive chain in a side channel, Figure 16 is a side sectiona
vi ew of the enbodi ment 5 shown in Figure 15 showi ng a side channel and
cont ai ner for holding bars with conneect+ng links in a stored
configuration above an openi ng, Figure 17 is a side sectiona

view simlar to Fi giigure 15 ie shfwpny aelsivaeiemahrelewrthawsimi ner for
holding bars 10 wth links in a stored configuration bel ow an openi ng,
Figure 18 is aagetheregmbodimente@fshorPrgiandef ve securitehRar and sprocket
for engagi ng ends of _bars, i Figure 19 is a detailed sectiona
top view showi R§sgmblY wighi e ER¥ENCPALR ERafngtdguF P hmected to a bar
across 15 an openi ng, Figure 20 is a perspective view of a
further enbodi nent of the security bar assenbly show ng bars

connecting to side %g%&&%liémi%haag}ggpggcgggﬁg%Pgii%oof thegf%ﬁ?%iﬁ%@%nt

rai sed bars above t opening, iIsad

2L§gag;0na|5Vi%%k%E.in Figudae 18MRedi,TRat 2SBOURE LRakhELT &nd Ocshead @r t he
for holding bars with connecting links in a stored .

configuration above an opening,

Figure 17 is a side sectional view similar to Figure
16 showing a side channel and container for holding bars

10 with links in a stored configuration below an opening,

Figure 18 is a detailed front view showing a drive

chain and sprocket for engaging ends of bars,

Figure 19 is a detailed sectional top view showing a
drive chain in a channel guide connected to -a bar across

15 an opening,

Figure 20 is a perspective view of a further
embodiment of the security bar assembly showing bars
connecting to side channels with an upper container to

store the raised bars above the opening,

20 Figure 21 is a detailed front elevational view of

the embodiment shown in Figure 20 showing the ends of



WO 98/ 42942 ' ' PCT/ CA98/ 00257

- 11 - woRkghhoi ned to chain links and stored in a contgiRehesnesy above
t he openi ng, Figure 22 is a detailed sectional top view show ng
t he escapenent nechani smfor ensuring bars from an upper 5 cont ai ner
engaging with chain links a predeterm ned nunber apart on a drive
chain, Figure 23 is an end Vié&/éhomﬁng a cont ai ner above

an opening wt atg:a}sr sq?ai%%sé\ghoe%g{rﬁ%ﬁge%% niS%g]ﬁL'ggtiH 2 80{_&3&5@9 t he bars

i nt o opposi ng ain chai'ns es of "an opening,

Figure 24 is a Vald o vi ew show ng anot her enbodi mrent of a
security bar aé%%égﬁyﬁ%éné? rH&’erxibIe connection spacers between

adj acent bars, Figure 25 is a side view showing a bar drive
chain 15 and a storage drive chain with bars spaced apart accordi ng

to a further enbodi nejgusd Iheid nveldddled sectional tobl gdew gbolwing si de
view simlar to Figure 25 showi ng two bars nestled together on the
storage drive the emdmpement mrthanism Haulemsiting daper Speat avie uppew
showi ng two bars wi th el ongated anchors overl appi ng and the bars
nest | ed 5 toydtdiner engaging with chain links a predetermined

number apart on a drive chain,

Figure 23 is an end view showing a container above
an opening with bars and an escapement mechanism for
feeding the bars into opposing chain links of drive

10 chains on both sides of an opening,

Figure 24 is a front elevational view showing
another embodiment of a security bar assembly with

flexible connection spacérs between adjacent bars,

Figure 25 is a side view showing a bar drive chain
15 and a storage drive chain with bars spaced apart

according to a further embodiment of the invention,

Figure 26 is a side view similar to Figure 25
showing two bars nestled together on the storage drive

chain,

20 Figure 27 is a perspective view showing two bars
with elongated anchors overlapping and the bars nestled

together,
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- 12 - Figure 28 is a schematic perspective view show n t he
i nternittefP 8% mechani smfor the st orage drive cha‘i‘W’ﬁé@g‘?"aﬁng to
an enbodi rent of the invention, , Figure 29 is a partial front

el evational view 5 showi ng yet a further enbodi nent of the present

i nvention wherein the bars are angl ediacross the opening,

Figure 30 is a detailed sectional front view show ng a drive chain

whi ch is not endl esFighvdeskEr 4§ phechpapbic perepe¢hive nkteweshpeing ods
above the opening. . 10 Best Mopdes for Carrying Qut the Invention

A security bar t8&sdmsieymigtegts AgwNei Rerhguiamiior (hhe stoxpge duivey of

hori zontal bars.12 spaced gpart b onnector |inks 14, which are

i nter spaced betGREeR ac°°r§&$§b%ﬁtgﬁa?@bﬁﬁﬁﬂeﬁﬁnﬂéc?%$ PFRREAF L or two
adj acent 15 bars 12 being interspaced between connector |inks 14

joined to bars above and bel ow the two adj acent bars. Details of the

connector links 14 Wﬁ%%g%ﬁ&@?i%rgbﬁgrtiﬁl ?géﬁ@g%ﬁ%vatio%ﬁl view The ends

of each bar 12 are in i nto channel's ocated vertically at the

si des of a”SOD%&bW&n§7y@Qi%hfurthertQﬁb%@QHEhEYOPaEhé LOBENt 10n¢ONE{Sn The
bottom hori zontal" bar 12Z has threaded attachnents 18 at each

wherein the bars are angled across the opening, .
Figure 30 is a detailed sectional front view showing
a drive chain which is not endless and stores the spare

chain links between rods above the opening.

10 Best Modeg for Carxrrying Out -the Invention

A security bar assembly 10 is shown in Figure 1 with
a plurality of horizontal bars 12 spaced apart by
connector links 14, which are interspaced between
adjacent bars with connector links 14 for two adjacent
15 bars 12 being interspaced between connector links 14
joined to bars above and below the two adjacent bars.
Details of the connector links 14 will be described

hereafter.

The ends of each bar 12 are inserted into channels
20~ 16 located vertically at the sides of an opening 17 which
the security bar assembly 10 covers. The bottom

horizontal bar 122 has threaded attachments 18 at each
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- 13 - ich in turn are connected to threaded shafts 20

each. channe?gggz.g)‘\41 The channels 16 are joined at %)qﬁrécﬁgﬁéfggﬁ”o a
bottom plate 22 extending bel ow the opening 17. The bottom 5 plate
22 as well as joining the channels 16 together may provi de a bottom
support for the bottombar 12Z. In sonme - 13 applications, the bottomplate
22 is omtted and the | ower edge of the opening fornms the bottom
support . end whigh fRetEEP BFStARNEORLeParPctrasmied shaffer2®4r0 10
contain the bars 12 nd conpnecting |inks 14 when in the rai sed fol ded
confi gurati on. ®RFPsE BEFEE gars 26 at the top of the threaded shafts
20 engage second bevel gears ~ 27 on a connecting shaft 28 having a
drive mechani sm 30 - containing a notor and gears for raising and

| owering the 15 a%gggghgﬁjngls IQeaLér$£lea6étg?§ésb£§e 6\‘&?hrea déShaf ts

second bevel gears ey can disenygage whe

20 are raised ?ﬁa‘é’é' bzb@xeeﬁa&hgeselow th@eé%@ﬁ '17. The bottodi gure 2
shows a retainfng head 32 on thé end hotizontal bar 12 in the

channel 16 ghi Pmaaasznna@r dell as §b@ﬁmg theScRénh&l $1 B8 efbgdtlee D afiay 2
from bei ng pul out of the channel. The bottom bar 122 of the

assenbl y pieyidet ahpeetbat aippogt headstBe Bsttdthsbas Tzmnecledsdme
t hr eaded attachnents 18 on the threaded shafts 20. Any 25 attenpt to
force the barsapRlticatipesouthef bbheowhphaeé 22 is omitted and the

lower edge of the opening forms the bottom support.

At the top 6f the two channels 16 is a space 24 to
10. contain the bars 12 and connecting links 14 when in the
raised folded configuration. First bevel gears 26 at the
top of the threaded shafts 20 engage second bevel gears
27 on a éonnecting shaft 28 having a drive mechanism 30
contaiﬁing a motor and gears for raising and lowering the
15 assembly 10. The first bevel gears 26 are above the
second bevel gears 27 so they can disengage when the
threaded shafts 20 are raised as will be described

hereafter.

Figure 2 shows a retaining head 32 on the end of a

20 horizontal bar 12 in the channel 16 whiclr has inward
sloping lips 34 to prevent the bar 12 from being pulled
-~ out of the channel. The bottom bar 12Z of the assembly
may not have retaining heads 32 as this is connected to
threaded attachments 18 on the threaded shafts 20. Any

25 attempt to force the bars 12 to come out of the channel

B
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- 14 - 16 results in the |ips 34 being pushed inward to grip the

bar 12 ti gWP|5§/42942 The connector [inks 14 as shov&FW’&Aﬂ?@EWe 1
have a fixed attachnment 38 at the top end wherein they are 5
rigidly fixed to each bar 12 and a pivoted connection 40 at the
bottom end connecting to an adjacent | ower 1bhar 12. Fi gures 3A
to 3F illustrate the bars 12 and connector links 14 folding into a

space 24 above ltheresults ggerfibe).liEigydde @ANG pushedt énwelnd Secdriipytbar
assenbly 10 in the fully |lowered position with the top bar 12A

| ocated at the BaH ¥ R¥hehannel 16. The assenbly is rai sed by
rotating the threaded shafts 20 so that the nut attachnments 18 rise
upwards and the bottom bar 127, pushes the assenbly of bars 12 and

connector |inks 14 5 upwards. The arrangenent shown in Fiqutes_3A to 3F
i's for the sectffTt O%(?Cta%]%gr?ﬁfqv %& &5 5 OF?‘Bur’rPeglghlr ﬁl g?ve a

surface and thefl g&ea%%%%&%ﬂtﬁ:?érg@r et?)\%io%%ddf%h%g%&glgtngt rgutsi de

curved gui de 46 ich rom _ ( e channel
16. As the op PaLidRN PDVES £ etWalds 185 HOWN JiRdeiedlicendBetiibnf @bds

over towards the curved guide 46 of the spaCe 24. A detent 48 is
shown on dtbeche¢ abogtimicerd dotsie NE dharnC hdjaclentb 1bweenbure12.
that the top bar 12A does fold towards the curved guide 46. Figure 3C

shows the second bar 12B bei ng pushed 25 straight upwards to rest against
the flat guide 44. . :
Figures 3A to 3F illustrate the bars 12 and
connector links 14 folding into a space 24 above fhe
opening. Figure 3A illustrates the security bar assembly
.10 in the fully lowered position with the top bar 12a
located at the top of the channel 16. The assembly is
raised by rotating the threaded shafts 20 so that the nut
attachments 18 rise upwards and the bottom bar 12Z,
pushes the assembly of bars 12 and connector links 14
15 upwards. The arrangement shown in Figures 3A to 3F is
for the security bar assembly 10 to be mounted on .a. flat
surface and thérefore has a flat internal guide 44 and an
outside curved guide.és which e#tends up from the two
sides of the channel 16. As the top bar 12A moves
20 upwards as shown in Figure 3B, it folds over towards the
curved guide 46 of the space 24. A detent 48 is shown on
the flat guide 44 just above the channel 16 to ensure
- that the top bar 12A does fold towards the curved guide
46. Figure 3C shows the second bar 12B being pushed
25 straight upwards to rest against the flat guide 44.

Figure 3D shows the third bar 12C being pushed over

»



Figufe 3D shows the third bar 12C bei ng pushed over WO 98/ 42942

PCT/ CA98/ towards curved guide 46 and Fi gure e
fourth qga%ég?MiZD bei ng pushed up against the flat guideﬁggéga»angp
Figure 3F shows the fifth bar 12E bei ng pushed towards t he curved

gui de 46. As the bottom bar 12Z forces the 5 assenbly upwards, alternate
bars are directed to the curved gui-dé>46 foll owed by the flat guide
44 to provide a fol ded, confjguratiop._. _ Fiqure 4

11 ustrates andiPRATSRBHRIMSIAS Apane Figure) 5 Shopse 6 doyTth
configuration havi curved ,quides _10. 46. . Thi.s arrangengnt woul d not
be suitable for %Eﬁ%ﬁg'\r,%emg PUSTIR MR & 5he rylﬁft & Bui | t
integrally intao,a bui | di T, ol figurati j 1| in

t he saneol?rja%‘ﬁ%? %Fs %Jﬂﬁ%‘?é S o%ﬂffngkﬁi%aﬁi?els%%,kﬁqgl g%‘k)'_u%@ze‘ﬂ tovg%sy In

another embodi el Gl40e SELME 149, bals A Mlton Lar A2 HMEdE draOur es

5A to 5F, provision i1s na plurality of bars 12 an

connect or | ignks,ddehi9n Peupwided alternd i bd Glrde@iGAHHGUY itdie bel ow

t he opening. At |east one of the ends of connector links 14 have a

pi vot ed COMPeEli @id® 46 besllAveddh wiuls Iy diade @4 Adegrarfide
connecti ons. : Figure S5A illustrates the bottom bar 12Z entering
t he fol di ng spaseft@idedtcombitdrasatimnbott om of the space 24 in Figure

5B and in Figure 5C the next bar 12Y

Figure 4 illustrates another embodiment of a space
24 for the folded configuration haQing two curved guides
10 46. This arrangement would not be suitable for mounting
flush against a wall but may be built integrally into a
building. The folded configuration will apply in the

same manner as that shown in Figures 3A to 3F.

In another embodiment of the security bar aésembly,
15 as shown in Figures 5A to 5F, provision is made for the
plurality of bars 12 and connector links 14 to be.loWered
into a folded configuration below the opening. At least
one of the ends of connector links 14 have a pivoted
connection to a bar 12, both ends may have pivoted

20 connections.

Figure 5A illustrates the bottom bar 12Z entering
+~~ the folding space 24, it reaches the bottom of the space
24 in Figure 5B and in Figufe 5C the next bar 12Y
commences to fold away from the flat guide 44 towards the
25 curved guide 46. Figure 5D shows the conﬁector link 14

>



commences to fold away fromthe flat guide 44 towards the 25 curved
gui de 46. Figure 5D shows the connector link 14 - WO 98/ 42942
PCT/ CA98/ (WQ5%/42942 - 16 - POIE 4880925 he

bars 12Z and 12Y flat on the bottom of the - folding space. Figures 5E
and 5F show the bars 12 and connector links formng into the fol ded
configuration as the bars 12 are | owekLéd- 5 Figure 6 shows
anot her enbodi nent of a fol ding space 24 bel ow t he opening with two
curved gui des 4@etsigen drhe daxrs 123:@@daﬂRXnééﬁénonshb@nbﬁﬁtgmgggethefor a
f ol ded configuration above the opening. Figures 7 and 8
i |lustrate the frdchary FRase hé"lgi’(}”esgéﬁdé@%ldé?46ht3¥5 ER8UPBTENAE ®RE bars

12 follow a folding configuration as iglu%%igtgd in Figures 3A to 3F
and do NSCHIRARRF it Ghe 58y ta8s §916°PE 1PHF_EYOPr 38

| owered in the hagpels 6. Figure YJI lustrates a partial front view
of the curved YeLHE i%ﬁf OWerSC-verti cal groove 50 al ong each of the
channel s 16. The retaining head 32 at the end of each bar 12 has an
engagenent portion 52 as illustrated in Figure 8 at one si de whi ch

engages in ghe groove & YMBRHN R HE embod i meHEY 8¢ QUEQQdﬂﬁgahphBe
position where the top bar 12A 20 . contacts the curved guide 46 as shown

in Figure 3C. ZJhepelow tHE ahidly GAHEASRS ciirviede gapAeexkBatemAdalrt ton
where the top bar 12A first touches the curved guide 46. The
the arrangement shown in Figure 4 for a folded
configuration above the opening. |
Figures 7 and 8 illustratelﬁhe mechanism on the
10 guides 44,46 to ensure that the bars 12 follow a folding
configuration as illustrated in Figures 3A to 3F and do
not jam up when either the bar aésembly 10 is raised or
lowered in the channels 16. Figure 7 illustrates a
partial front view of the curved guide 46 having a
15 vertical groove 50 along each of the channels 16. The
retaining head 32 at the.end of each bar 12 has an
engagement portion 52 as illustrated in Figure 8 at oﬁe
side which engages in the.groove 50 commencing on the
curved guide 46 at the position where the top bar 12A
20 contacts the curved guide 46 as shown in Figure 3C. The
groove 50 commences at the approximate position where the
top bar 122 first touches the curved guide 46. The
. engagemeﬁt portion 52 on the end of.the retaining head 32
as shown in Figures 7 and 8 prevents the bars 12 from

25 twisting away from a horizontal position and prevents

jamming during the raising and lowering of the bars 12.

»



engégenent portion 52 on the end of the retaining head 32 as shown in

Figures 7 revents the bars 12 from 25 twisting a r
horLzontaVﬁg%%ﬁ%an and prevents j anm ng during the ?@%ﬁ%ﬁ%ﬁgﬁé

| owering of the bars 12. WO 98/ 42942 _

PCT/ CA98/ 00257 - 17 - Because the
connector links 14 have a fixed end 38 - 17 attached to the bars 12, the
engagenent portion 52 is positioned oppaosite the projecting connector
link 14 so Be‘ﬁih‘é?eiFh?scaﬁ?%‘é‘ﬁoﬁfn}f%}ﬁi%eﬁgr%‘% sEiIge e dther bars 5

12 i sed and_t ting |i b tantd.al |

nor zont al ¢ Wt GACABARERL CRDrPRER b e SROTSRReRS PP Yhad 32 i s
i ded into th 0 N t |OnS: th

et are qui deartE88ed bonagied s (o SIOCHRT R el Iyt T e

d 10 the fla L de.44., f [ | 52
an e %(ﬂ;%t gg{: EFI éuld%e{‘n{{.’ﬁ %9'%0&@%@28%@urther R4 ON

on the | owest pu out of e groove the next bar 12

takes its pl acgy are raised anki OHé €Sohddididd 11hwsi4 ale-ddias t hreaded nut
attachnment 18 on tﬁe t hr eaded shaft 20 attached to the 15 bottom bar 12Z7.

As can be seengtbschptianbanot2Zohtal, the dtdadefent phrcivleassige of the
nut 18 so that in the | owest position the bottombar 12Z is flush
with the thet hertprateifi2ngThead 3 2ailedysiddd Ditdashe dotdem50.

shoul der 60 with a snaller dianmeter |lower portion 62 20 extending
downwar ds t hr olighsathel engagemenherpbtions pdaten both gpdesaxeGuie®df the

t hreaded shaft 20 is top shoul der 66 which joins_to an qﬂger<£ortion
68 having a sninfer appropriate grooves 50 in the curved guide an

10 the flat guide 44. When unfolding, the engagement
portion 52 on the lowest bar 12 pulls out of the groove

50 and the next bar 12 takes its place.

Figures 9 and 10 illustrate the threaded nut

attachment 18 on the threaded shaft 20 attached to the

15 Dbottom bar 12Z. As can be seen the bottom bar 12Z is
attached.to the underside of the nut 18 so that in the
lowest position ﬁhe bottom bar 12%Z is flush with the
bottom plate 22. The threaded shaft 20 has a bottom
shoulder 60 with a smallér diameter lower portion 62

20 extending downwardé through a hole 64 in the bottom plate
22. At the top of the threaded shaft 20 is top shoulder
66 which joins to an upper portion 68 having a smaller
diameter that paéses through a hole 70 in a plate 72 at

-~ the top of the channel 16. At the top of the upper

25 portion 68 is a bevel gear 26 which meshes with a second

bevel gear 27 on the connecting shaft 28. A spring 74 is

positioned around the upper shaft portion 68 between the

»



di aneter that passes through a hole 70 in a plate 72 at the top of
the channel 16. At the top of the upper 25 portion 68 is _a bevel gear 26
whi ch nes¥_%#%# a second bevel gear 27 on the conné’& (Ty30EYt 28.
A spring 74 is posi tioned around the upper shaft portion 68 between

t he WD 98/ 42942 PCT/ CA98/ 00257
- 18 - top shoul der 66 and the pl ate 182.- When t he bottom bar 127
reaches the bottom and rests agai nst bottom plate 22 or hits an
obstruction andopasinotldeveté urnderthelqwinte Heh Whermattheedpottomebafr t he two
t hreaded shafts 20 rises upwards 5 as illustrated in Figure 10 and this
in turn di senghgdsreachegttheketepr ard irestie\agaiged PAGOMMPLEESS @2 hat
at | east one of the shafts 20 no I onger rotates. Alimt sSwi tch
76 is shown whPERhELES2Bf PREREUGEIRE 397 tFRIDRK diove furfst dewror thed

h ded shaf 2 d 0 bev 6 _and 27 _di
In order Lo siBh PBRAFi RS Of Chr B n-RReRTe fd%f%mé R AREC RS
ts t b f
opening b ofai tAPREPRGELy nErote 10iFAT S D Vb R dndde

bot t om of the aeeméagtl§ne%§reﬁé ﬁ@eélaﬁgém%rgnd B dd lwsid akes the

bars being raised to ~confTguration above the opening, the
same nechani sSmaB¥t one oBethevehaeesamdl nseIonhen ddiaded dedh qanditguration

S bel ow t he openi ng. Utilizing the mechani smshown in
Figures 9 and $@it2R 76héseshewpnrekidedcatsobfArtlsd molfarcand tHee niappmwf t he
t hreaded shafts in the .channel 16 bel ow t he gui des 44 and
when one of the threaded shafts 20 is raised and the
10 Dbevel gears 26 and 27 disengage in order to stop rotation
of both shafts 20. Thus the mechanism prevents the bars
being lowered if there is an obstruction in the opening
or alternatively when the bottom bar 12Z reaches the
bottom of the opening 17. Whereas this arrangement
15 illustrates the bars being raised to a folded
configuration above the opening, the same mechanism may

be reversed and used when the folded configuration is

below the opening.

Utilizing the mechanism shown in Figures 9 and 10
20 there is provided a collar 80 adjacent the top of the
threaded shafts in the channel 16 below the guides 44 and
46 as shown in Figure 11. When the lowest threaded
attachment 18 can no longer move downwards, the threaded
- shaft 20 is rai?ed upwards and the collar 80 pivots a
25. lever arm 82 which has lower engagement end 84 that
passes through an opening 86 in the channel 16. This

engagement end 84 is positioned to stop an adjacent



46 as shown in Figure 11. Wen the | owest threaded attachnment 18 can

no | ongerwyspaglgwnwar ds, the threaded shaft 20 is ragrdoyyards and
the.collar 80 pivots a 25 |ever arm 82 which has | ower engagenent end 84
t hat passes through an opening 86 in the channel 16. This

engagenent end 84 is positioned to stop an ¢ adj acent WO 98/ 42942
PCT/-CA98/ 00257 - 19 - hori zontal bar

12 f b I h
secur ity i1 TOISHRETHAE Tk e RS Mk n%a#%%a IR S
connect or |1 nkge bani gm @t‘,’§r§§| & t el '1f’%xb‘%.*&‘?§§ic@ &HeL push

t he 5 remining bars 2 upwar ds because t‘ﬂ‘l engagenent end

stops the nextpd@somh2obf 0T AOVAS brkerd Nk tdife CUHGI®r links Imnks 14
support the other bars 12 in their spaced relationship. This

mechani sm wor k§evéréf et Banei vayouttenetill néthérd Patad Kenfigunatd ahe s

bel ow t he openi ng, except the 10 threaded shafts 20 nove down when the

hi ghest t hseadeeimainingabaashh2mpvlrdarbemalsndgdre rangaggment end 84 I n
anot her configuration as shown in Figures 12 and 13, provision is
made for qui ckstebeatheonexhebabnp? efxom moving ame G &b rﬂyf’eﬁﬁ?t‘;@%url ty
bar assenbly fromthe side 15 of a building. Figure 12 illustrates
nmounti ng pl at ebiblgs 14 suppPREnkle 1-heke hers Rrhdder f§ t the

openi n ates 90 cted betwenth | s. 16 dth
wgl I | sgrface 91263?‘:5066#?8. ng'%‘rr”fﬁem 2 Jg}’gq & e %X;‘@heé'd t60
el our!acR 98oed | ﬁﬁgugét%'lszbelgﬁr HE SFeling! BlodgPhd'

attachnments an
10 threaded shafts 20 move down when the highest threaded

attachment 18 can no longer move up.

In another configuration as shown in Figures 12 and
13, provision is made for quick release of the coﬁplete
frame containing the security bar assembly from the side
15 of a building. Figure 12 illustrates mounting plates 920
.attached to the wall surface 92 adjacent the opening.
The plates.QO are located between the channels 16 and the
wall surface 92 of a building. The mounting plate 90 is
attached to the wall surface 92 by a number of wall
20 screws 93 or other typés of attachments and has a series
of studs 94 which extend out with enlarged heads 96. As
shown in .Figure 13, a series of elongated slots 98 with
wider top portidns 100 are provided in one side of the
-~ channels 16, and the slots 98 fit over the studs %4. A
25 wedge 102 is positioned under each channel supported by a
fixed member 104. The wedge holds the channels 16 at a

height such that the enlarged heads 96 of the studs 94



of studs 94 which extend out with enl arged heads 96. As shown in
Figure 13, a series of elongated slots 98 with der portions 100
are provi d¥9 PH2%fe side of the channel s 16, and the SI%CE'E’CQ%S?"FF’ over -
the studs 94. A 25 wedge 102 is positioned under each channel supported
by a fi xed nenber 104. The wedge hol ds the channels 16 at a
hei ght such that the enlarged heads 96 of the-studs 94 WO 98/ 42942
PCT/ CA98/ 00257 - 20 - - are level with
the slots 98 belmavleheeniwidih ttdye Fdiotisod$. below vhenwiderwedpepbstiensved,
and this is done by a quick rel ease | ever nmechani sm (not shown) the
channel s 16 drdfhen thejnadamd s removiesl. ceadsEbifi £§ BapeaB¥edbRyighy be
noved 5 clear of the wall surface mnth t he enli geg heads 96 of t he
0

studs 94 passirﬁf¥Qﬁ%ﬁuﬂFWQRaW69h§n3§§b BSFtﬁBﬁ§n chagpe{fel§) grepog.

I th f hi 106 t d f.t
Lasomor v ThoMddhel b tnd' dble e Recur e Bro U5 SE sk ek Bt “Bothe Tri
quick 10 rel egsg, mechanigm for tgh%:ff%%%uwdl tag.r a5§s98bY 1Q.k8 §erof a

fire escape”or an energency escape om a btii | particul arly

there is power JKE|é€&ﬁ§”§k(ﬁg%éfhduﬂhrough %BEewEQeEatgﬁ bBethahs 130 _
In operation the bars 12 are kept 1n horiizontal 15 positions at all tines.

When there are 4 e dxdwledhs. In GoRdh@d abh@iguirhtisnesaenihgk, Lbat they
retain their hori zontal position to prevent tipping or falling to one
side whi ch causis giwrinsharti simd Gijdenof thee asseapdnent The hinger Ldén 52
on the retaining head 32 of bar 12 aids in
permits the assembly 10 to be swung open. This guick
10 release mechanism for the security bar assembly 10 is for
~a fire escape or an emergency escape from a building
‘particularly if”there is.power failure and one is not

able to raise the bars 12.

In operation the bars 12 are kept in horizontal
15 positions at all times. When there are in the folded
configuration, it is essential that they retain their
horizontal position to prevent tipping or falling to one
side which causes the mechanism to jam. The engagement
portion 52 on the retaining head 32 of bar 12 aids in
20 preventing tipping from occurring. When the bars are
lowered, the bevel gears 26,27 disengage, because the two
threaded shafts 20 have lifted, and at the same time the
locking mechanism as shown in Figure 11 is engaged to
- lock one of the top bars 12. To raise the bars, the
25 gears 26,27 are reversed and as they engage each other,
the threaded shafts 20 lower, so the collar 80 allows the

lever arm 82 to pivot downwards'disengaging the

»



20 preventing tipping fromoccurring. Wen the bars are | ower ed, the

bevel geargoaQushdi sengage, because the two threadedm§ﬂegggmag have
lifteed, and at the same tine the | ocki ng mechani sm as shown I n Eigure

11 is engaged to | ock one of the top bars 12. To raise the bars, the
25 gears 26,27 are reversed and as they engage-each ot her, t he

t hreaded shafts 20 | ower, so the collar 802a&l fows the |l ever arm 82 to
ivot d ds. di [ t WO 98/ 42942

EE¥?CA9§fgggg7%nda%%ﬂlﬂ% g%d %% from opengngs B¢ QQ the Cha%ﬂﬁﬁﬁeﬁén?ngnd

o OmIEET 1958 0 AR, T e MBI R PR

into the stora C guration-a

illustrated intﬁeglfb%é%ctso‘}gei]gura%gonng LSY RS EAPREN 2 ?Eﬁgggrw@sn the

folded -5 configuration i ow the openi ng. rotation of

the two threadeg shafis 2R drseSiPdation bchirgUteh blieTaNgeql
connecting shaft 28 and bevel gears 26,27 driven by a notor 30 or by a

crank handl & 3konfigdritimanual meemathenopeniaget her enbodi ment there may

be 10 two synchronized notors each driving a threaded shaft 20. In a

still further enbodi nent there may be a nanual mechani sm for rotating

the threaded shafts 20, such a manual nmechanismis synchroni zed so

that both threaded The miattion@f ¢het &woogdrieedetdoskaépst A8 bar shown

substantially 15 horizontal. The raising and |owering of the bar

assenbl y iins GRS dd BY mesng iofg & IsenniecEaasd séﬁégt 482pndygeNedhe

t hreaded attachnent 18 can po | onger nove domnmard% bECﬁusg it_is at
Y a cran andl

t he bottonloriqeqﬂﬁﬂ%§4%? Reioidy o §ipter 30 or e 31

for manual operatioq. In another embodiment there may be
10 two synchronized motors each driving a threaded shaft 20.
In a still further embodiment there may be a manual
mechanism for rotating the threaded shafts 20, such a
manual mechanism is synchronized éo that both threaded
shafts 20 rotate together to keep the bars substantially
15 horizontal. The raising and lowering of the bar assembly
is achieved by rotating the threaded shafts 20. When the
.threaded,attachmenﬁ 18 can no longer move downwards
pecause it is at the bottom or iﬁ there is an obstruction
preventing the bottom bar 12Z from moving down, then at
20 1least one of the threaded shafts 20 rises up disengaging
the bevel gears 26,27, and tripping the limit switch 70
so the motor 30 is turned off. When the threaded shafts
20 rise up, the top locking mechanism as shown in Figure
-~ 12 is activated so that the upper bars 12 cannot be moved

25 until after the locking mechanism is disengaged.



preventing the bottom bar 12Z from noving down, then at 20 |east one of

the threaded shafts 20 rises up di sengagi ng t he bevel gears 26, 27,
and trippi WPPHEEI mit switch 70 so the notor 30 is tRCHELASOH257Wien
the threaded shafts 20 rise up, the top | ocking mechani smas shown in
Fi gure 12 is activated so that the upper bars 12 cannot be noved 25
until after the | ocking nmechanismis di sengaged. WO 98/ 42942

PCT/ CA98/ 00257 - 22 - : The

hori zontal bars 12 tihemgsniesritegdebhes MRt hheheelves togaeeénrwitimkishd4 may
be made in nodul ar units as shown in Figure 14 with the bars 12 forned

of internal rodeormErtor limks ddcopysbelmadpi éh a@@ubéédunbt%p@%es%@ﬁmector
links 5 14 apart. The rods 110 have a retaining head 32 at one
and ‘a renovabl e étlal-mqqd-%é@dﬂgﬂheapaﬁﬁel@t Rermedgof mtw-”ﬁlﬁlt’é?@%e%lﬁm

t hat engage with slots 116 in the adj acent sleeve 112. The co nector
links 14 are sifth sleevagg ;ﬁ;W§%§hfFf@duéﬁﬁnEEt?BﬁCSSCQFHSﬁEOEn Sa bar

12 d 10 h t 40 at th th th
oo o B0 RO i P TRC40,7 LOESLUGE R 42 e gpenolner
modut ar Uunits odnd! erffe'E n’?dw;a%.e retagmngeﬂ%asszieswhhx Bepeassaabl i es

may be made up cover speci I ze opening and be foldable into

a 15 storage %&ﬁ?n %x@ﬁé'ﬂ@%k@&o Q@AeRi Bdots 116 in theln anot her
enbodi ment, the security bar assenbly f%@% as shown in Figure 15 has a

plurality of bay®j dertpasiasbve 11Aparthebycodereoti 0gnkisnkd afewbhownare
I nt er spaced bet ween adj acent. bars 12. The ends of each bar 12 are
- having one fixed connection 38 at one end of a bar 12 and

) 10 having a pivoted connection 40 at the other end. 1In
another embodiment the connector links 14 may have two
pivoted ends. By having modular units of different sizes
and lengths, security bar assemblies may be made up to

cover any specific size opening and be foldable into a

15 storage area 24 positioned above the opening.

In another embodiment, the security bar assembly 10
as shown in Figufe 15 has a plurality of bars 12 spaced
apart by connecting links 14 which are interspaced
between adjacent bars 12. The ends of each bar 12 are

20 inserted into channeis_ls which have a drive chain 120
which moves on a first sprocket 122 and a second sprocket

i24.

Figure 16 shows a section of a security bar assembly.
10 positioned in front of an opening 17 in a wall surface
25 92. A storage area such as a container 126 is shown

above the opening 17 and folded security bars 12 with

RECTIFIED SHEET (RULE 91)
ISA/EP



20 inserted into channels 16 which have a drive chain 120 whi ch noves

on a first t 122 and a second sprocket 124. l gure
16 shows 5W§§§@?%§ of a security bar assenbly 10 positF%ﬁgﬁswwugﬁont
of an opening 17 in a wall surface 25 92. A storage area such as a
container 126 is shown above the opening 17 and fol ded security bars
12 with RECTI FI ED 3BEET ( RULE 91)

| SA/ EP cting

. . ., -.23 - ,
links 14 are sKGRPSSTif% ICEaitteATEoghown in FFSUF@QE?lgﬁBaggg?siMIeﬂ
ctional vi of It ._har nbl t hat sh ' - 16,
the di f1erence FLOVEE (it MR @ FHESAST Benbrotas Ve RSt RoREUBAr dw  he
5 [ 17. i f 1he_dei hai d [
Bgnre M P aseeI n e s slled I FEUEE 5] (AR RipceRguRe! N

axis of rot ati%ﬂ{gﬁjtﬁiﬁé hd (RN tallz 65 YRS bR k#bh¥d belowPehRendi cul ar
to the bars 12. ééc bar 12 has at either 10 "end a projection 321 which

passes throggh gpesiidfy slot 128 in the side of the channel 16 as shown
in Figure 19. The projection 321 has a disk menber 130 to retain the
end of the bar 12 within the channel 16 and has an end piece 132

that extends to engage in an aperture of a chain link 134 15 of the drive
chain 120. A chai n Retiald s1 36 ithea A chain dRAnmze mbewer 1p38ighaen in
Figure 18 acts to direct the )
18 rotating about the second sprocket 124 which has an
axis of rotation projecting from the wall substantially
perpendicular to the bars 12. Each bar 12 has at either
10 end a projection 32 which passes through a side slot 128
in the side of ﬁhe'channel 16 as shown in Figure 18. The
projection 32 has a disk member 130 to retain the end of
the bar iz within the channel 16 and has an end piece 132
that extends to engage in an aperture of a chain link 134
15 of the drive chain 120. A chain guide 136 in a lower
charnel member 138 shown in Figure 18 acts to direct the
drive chain 120 away from the sprocket 124 so that the .
end piece 132 of each of the bars 12 does not interfere
With the teeth of the sprocket 124. The channels 16 are
20 held to the wall beside the opening 17 by bolts 140 and a
snap-on cover 142, showﬂ in Figure 19, extends over the
channel 16. As the channel 16 is preferably placed on

the inside of the building, the cover 142 can only be

-~ reached from the inside.

25 Whereas Figures 18 and 19 show the drive chains 120

with sprocket axes substantially at right angles to the
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‘drive chain 120 away fromthe sprocket 124 so that the end piece 132

of each of theﬁﬁ s 12 does not interfere with the teeth of th

sprocket P 58 channels 16 are 20 held to the wall be§Fa§“§H@m§5enlng
17 by bolts 140 and a snap-on cover 142, shown in Figure 19, extends
over the channel 16. As the channel 16 is preferably placed on

the inside of the building, the cover 1422&ar only be reached fromthe
i nsi de. 25 Whereas Figures 18 and 19 show the drive chains 120
with sprocket kaes LZibstmmreihst amhqdjimerdndihes spyocket axes may be

- 24 - bars 12, in_another qﬁodl nt .t he sprocket xes my be
substantial | y papaFRRFiIRbLY RATRLLE 2‘:°I & Ragscdge a iR ChISCFEAFR A nk

| ate (not sho ext ends ron1 he si.de aof a hal i nk ;134 to engage
gn end(of t he %g% 132! TolK %a qVﬁgF Iﬁﬁﬁﬁqg'lg% oV connécPlng |I%kg
14 between . n@fflﬂn% %ﬂbars siifade dh RELERAC LN nuzeWashow ng 2

security bar assenbly wt d no connecti ng | i nks j oi ning
the bars 12 together. This is possible because each bar is
individually held in a chain link. 10 The connector |inks 14 are not

essential Because tRBereas FOPEHe NS ishdW dithedtdeicpnd ke 1kabetwdepannot
easily be pried apart. Figures 21, 22 and 23 illustrate one

enbodi nent of Bapechapi Biybhoe 2beishutperspaseins wishowhowing ain Figure
20. The drive chain 120 as shown in Figure 21 15 rotates on thé first
sprocket 122 mbechrnsyahae|gasembbth1th bars 12 and no connecting
links joining the bars 12 together. This is possible
because each bar is individually held in a chain link. -
10 The connector links 14 are not essential because the
opening is not tOO'wide and the bars 12 cannot easily be
pried apart. Figures 21, 22 and 23 illustrate one
embodiment of a mechanism for the shutter assembly shown
in Figure 20. The drive chain 120 as shown in Figure 21
15 rotates on the first sprocket 122 which is an eight tooth
drive sprocket having one tooth missing. Every time the
first sprocket 122 rotates and the missing tooth is open,
the end piece 132 of the projection 32 from each bar 12
engages in a connection apefture in the chain link 134
20 and is then conveyed across the opening as the drive
chain 120 moves around the sprocket 122. The missing
tooth on the sprocket 122 is shown more clearly in Figure
22 with the end piece 132 engaging in the chain link 134
-~ of the drive chain 120. ' The first sprocket 122 rotates
25 on axle 144 which in turn is driven by a driven bevel
gear 146. A drive shaft 28 shown in Figure 1 extends

across the 0pen1ng between the two drive chains 120.

4
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drive sprocket having one tooth mssing. Every tine the first sprocket

122 rot at egoaRddspe M ssing tooth is open, the end pi egertids/ffzst.ne
projection 321 fromeach bar 12 engages in a connection aper%ure in

the chain link 134 20 and is then conveyed across the opening as the
drive chain 120 noves around the sprocket 122. The m ssing toot h
on the sprocket 122 i's shown nore clearly °R Fi gure 22 with the end

pi ece 132 engagj rwﬁg4]SH%b n I%n%ra%%leawﬁogﬁthe £k¥gn0ggigvé%gEyT2e

first sprocket on axle urn-1s

driven bevel acr11a]t4Q:a Hrlabe Shakh ﬁarsfa%gwoﬁi gyrg11q6xtaAds

across the openl n etween e two dr|ve chal ns

- 25- VV”'B%ﬂH“lZ”H&Mbsé'Ehé” dpeislafl t of8 h%h@&'éﬁa BY 8nhgeakive
notor that can rotate in either dlrectlon to slid bars 12 across

the opening. Oxlgifithers endivfvd vl Rar 150 %'h&_fct ehgagedr tve Bewekngear
150 that engages the driven 5 bevel gear 146 on the axle 144 to drive

the first 5 bamlcdeir IX5 cihuhe raotlat ildd eb dhdver che fhabt 28

rotates both first sprockets 122 on either side-of the opening in the
channel s 16 andpmakstt HEZThaiTmsl2cdation ofexhet Byiveesbaffit gBeed so
that the bars 12 remain 10 substantially evenly spaced apart when they
are engaged  rotates Reth digstc manPaketies 18R PﬁeeéFP@§ éﬁéﬁnofzﬁhe

An escapenent wheel 152 |s att ched to the drive ear 150 and

has a notch 15PRFiAFEFRe Tk annﬁ%%n%ﬁﬂﬁ”ﬁh“@?fsthﬁ SHPlT 128 etal 1y

the bars 12 a'reexactly the same speed so that the bars 12 remain

io substantially evenly spaced apart when they- are engaged

in individual chain links of the drive chain 120.

An escapement wheel 152 is attached to the drive
bevel gear 150 and has a notch 154 to engage the
projection 32 of a bar 12. Initially the bars 12 are

15 stored in a stored configuration which in the embodiment
shown is a container 126 above the opening and positioned
above the cross shaft 28. Guides 156 direct the bars 12
into a slot 158 where they individually fall. As the
escapement wheel 152 rotates the projection 32 of the

20 first baf 12 is engaged by the notch 154 which moves the
bar 12 down until the end piece 132 of the bars 12
engages in the connection aperture of the chain link 134
that is positioned on the sprocket 122 at the location

-~ where the tooth is missing. This applies for both

25 sprockets 122 for both drive chains.lzo on either side of

the opening. As the drive chains 120 move downward, the

progectlons 32 of the bars 12 fit into the slots 128 of
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15 stored in a stored configuration which in the enbodi nent “shown is

a container 126 %bove t he openi ng and positioned above_the cross shaft
28.  Gui desWPs8 M *ect the bars 12 into a slot 158 mher%CT/ﬁéfls/°°257
individually fall. As the escapenent wheel 152 rotates the projection
321 of the 20 first bar 12 is engaged by the notch 154 which noves the
bar 12 down until the end piece 132 of theZlbars 12 engages in the
connection aperture of the chain |link 134 that is positioned on the

sprocket 122 attheiccharngionté. Thhascaprpandotheed APIsFRELITHES &Bpl i es
for both 25 sprockets 122 for bqth drive chains 120 _on either side of
the opening. ASFRURFRIrFRE LR R Yhve SEEAMaPr@r tReand LoypEEettbns

323600 1N PUNAZL A QLI & Tale Hllern 28 26, tBEFAGCE TS

rotate until iteﬂfzgkg%&p%lfeﬁw RN 2 (L 1oV S o ggk& a coigggctgfhlg{,ﬁ'eots

128 of the channe e sane tinme each e ece

bars 12 fitg i {QAGRONSETd Whaim 1 BPEHUROMiZ4RR RobtBKkpBLitR8nMbRSI NY
tooth position on the sprocket 122. This continues until all of the

bars 12 afiee sHBESckapari2 ACINESs tdntGRRAINGNEL] BAN oF €hehbars
tooth sprocket 122, the end piece 132 will engage in . every eighth

chain link. |n IhearsrbephaoedtaparteigitosslGhe apidnitiy 1F .spFockahn witghtone
tooth m ssing provides 4" (10.16 cm spacing for the bars. In a
further enbodi nepeth sprocket shoed Wie tdral ¢riace AR wildpeogeges i’ (5. 08
cm per second bot h up and down. ' .

every eighth chain link.. In one embodiment an eight

10 ~tooth drive sprocket with one tooth missing provides 4"
(10.16 cm) spacing for the bars. In a further embodiment
the speed of the drive chain represents 2" (5.08 cm) per

second both up and down.

When raising the bars, the drive chain moves in the

15 opposite direction as does the escapement wheel 152. The
notch 154 in the escapement wheel 152 picks up the
projections 32.of each bar 12 and disengages the end
piece 132 from the drive chain 120. The bar 12 is raised
and pushed into the éontainer 126 pushing other bars

20 upwards. The container 126 is preferably.lined with soft
material to reduce the noise of the bars 12. As the bars
12 move upwards they spread out to take up the space of

the contéiner 126.

Whereas the mechanism shown in Figures 21, 22 and 23
25 illustrates the container 126 being on top of the

openiggLW}pmanother embodiment the container 126 may be
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Mhen-raising the bars, the drive chain noves in the 15 opposite direction
as does t hgenuapgnment wheel 152. The notch 154 in thees RRIRAt '
wheel- 152 picks up the proj ections 321 of each bar 12 angﬁ%?§§ﬂ§ages

t he end pi ece 132 fromthe drive chain 120. The bar 12 is raised

and pushed into the container 126 pushing other bars 20 upwards. The
container 126 is preferably lined with soft B naterial to reduce the

noi se of the ba t r nove. upwards th spr ead out to
take up the spa 83}%1°é%d EE%BQOE P&i R r%iﬁ% The “same meégEQ 8 het®

mechani sm showns B ELgutea dw1d2saNdsad 25 sLLALSLrALER, 1g, pontal ner 126

bei ng on top of openi ng, 1 n another e cont ai ner 126
may be horizontal bars 12 to engage with the /chain 120 POSitioned
bel ow t he opening. The sane nechanismas 1s I'llustrated woul d be used
for feeding i ndigiwdwal, therehmslaogpﬁhnbahécﬂgni§meﬂﬂﬂQGSHbﬁﬁ)tﬁ@b@ﬁ@é@
120. However, there is a spring nechani sm (not shown) provided

to push eachshotozanhlebah berupotbaknbarel2 hap eAcdn®ire that tdech of

proj ections 321 engages in the notch 154 of the escapenent wheel 152.

In further enbotiheeptrojechéoBscdRi epgbaesassenhe ynotch 15hyofaket he bars
12 substantially vertical, with the 10 channels 16 and drive chains 120
at top and bot t BRFaPPRent’ wheehj $580nfi guration, the engagenent of the bars
12 in the drive chains 120 does not rely on gravity.

In further embodiments, the security bar assembly
- may have the bars 12 substantially vertical, with the
10 channels 16 and drive chains 120 at top and bottom. In
this configuration; the engagement of the bars 12 in the

drive chains 120 does not rely on gravity.

When connecting links 14 join the bars together, the
escapement wheel is not essential providing the first bar
15 12 is always retained in a chain link 134 of the drive
chain 120. The sprocKet with one tooth missing only
allows the end piece 132 of a bar 12 to engage where that
sprocket tooth is miséing. With the mechanism shown in
Figure 18, a chain guide 136 directs the drive chain 120
20 out from the lower sprocket 124 so that the sprocket
teeth do not interfere with the end piece 132 of the bar
12 engaging in a.chaih link 134 of the drive chain 120.
~ In this mechanism other spacing arrangements are
provided. 1In oné embodiment plugs 160 such as that shown
25 in Figuré 18, are positioned in each of the so-called

connection apertures or spaces in the chain links 134,
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When conhecting links 14 join the bars together, the escapenent wheel
IS not ess roviding the first bar 15 12 is always et ai Lh a
chain |i nk‘%% &%Bt he drive chain 120. The sprocket w%ﬁ’gﬁgﬁﬂ’&%t h

m ssing only allows the end piece 132 of a bar 12 to engage where that

sprocket tooth is mssing. Wth the nechani sm shown in Figure 18, a
chain guide 136 directs the drive chain 1288 20 out fromthe | ower

sprocket 124 so that the.s 12& teetg do not interfere with the end
Peoe 132 of ¢ HmavoLaii, T s i va ongin SPFARSTSHE GPeehaniPTye

hai n 120. I h
bt ovi ded. 1n o BRI BTOL R0 EhaN TePnGE BRaanCEoB s, FoBPqure 15,

are posi tioned [} pagh, ofnd e SRS eue g%@sﬁugg @RE" LHGepQLegPaces

thus avoiding ti&arﬁﬁméﬁétaafg BN SHRARENR EB%BQEhsﬁhnk 134, Thgypl ugs 160
are preferably nmade of plastic and rove with the chain Ilnks 134,

thus preventi ngpifteiencid asAsgs 160 ikB32weirt kdahar $ihk ergaptngni Bhaighain -
link 134. By 5 placing the plugs 160 in every chain link except in chain
| i nks whi ch ar el aiigagadidly e qriceeesi 132 avid lpdreseb2 13Rhef bars barsthe2 are

spaced apart the predeterm ned di stance. Anot her enbodi nent to
mai ntai n the prizaies ek aeel spaced diparhdde predetersioed daskrggee 24. In
this 10 enbodinent, the storage area, which is shown .as a cont ai ner

126 to retain the bars 12 is positioned bel ow

Another embodiment to maintain the predetermined
distance apart is shéwn ih Figure 24. 1In this
10 .embodiment, the storage area, which is shown as a
container 126 to retain the bars 12 is positioned below

the opening under the second sprocket 124.

The sprocket 124 is. a truncated sprocket, that is to
say, a sprocket with the tips of the teeth 124A removed.
15 By having truncated teeth, the end pieces 132 of the bars

12 do not interfére with the truncated teeth 124A.

Whereas a truncated sprocket is shown for this
embodiment, a sprocket with a missing tooth as shown in
Figure 21 may be used or, alternatively, chain guides

20 136, as shown in Figure 18 may be.used to move the chain

away from the spfocket.

Flexible connection spacers 170 are shown attached

" to the projections 32 at each end of all the bars 12.

-The spacers determine the predetermined distance between
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t he openi ng under the second sprocket 124. The sprocket 124 is

a truncat ggospafpgket, that is to say, a sprocket with chégha&f the
teeth 124A renoved. 15 By having truncated teeth, the ean%?eces 32 of ..

t he bars 12 do not interfere with the truncated teeth 124A.
Whereas a truncated sprocket is shown for this enbodi nent, ‘a sprocket
wWith a mssing tooth as shomn I n Figu?% 21 nay be used or,

alternatively, %Pa&péﬁgi he%ch%§6F6%E8?98gg Eﬂe L gﬁgﬁég Q§¥6P01833d to

nove the chain f YoMt he 2ohng%t i on

spacers 170 ar %h%h%\éﬂ‘s_rta&%cgggacen EQchh‘étBt&gl echh ”éoﬁ@%ﬂa@f&ﬂ gad of

all the bars 1 he s ers determ ne e pre eter ed di stance

bet ween folding is shown in Fl ure 24 when™ t8€ bars aretfigvoars 12
when they are across the opening, SO the bars are adjacent

each other. Ongce@Rfd @HealdrRmiol 1nto th@|dbﬁﬁahﬁe§hQMB k8 Theyrgrad4 when
the bars are noved across the opening into the container 126 so they

are 5 abbke tablresid exdfitlleo vpach ebldr othdhen wWhenfthst fbast1Bar 12,

whi ch i s never disengaged fromthe drive chains 120, noves up, t he
spacers 170 pulwhitdie izdjrecem di@engelgedd from the drdvenghgénenléfain |inks
of the drive chains 120. I n Figures 25, 26 and 27, another
enbodi nent i s TRYessh@an BHE EPATETSa 198 owd séheoﬁdaﬁpeétcharnéehéﬂérFEd to

to engage in chain links of the drive chains 120.

In'Figures 25, 26 and 27, another embodiment is -
10 shown which has a second set of drive chains referred to
as storage drive chains 180. These storage drive chains
180 are positioned in line with the bar drive chains 120
either adjacent the first sprocket 122 positioned above
the opening or positioned adjacent the second sprocket
15 124 below the opening. In the embodiments shown, the
sprockets are all truncated sprockets as shown in Figure
24, so the sprocket teeth do not interfere with the
connections between the drive chains and the bars 12.
The bars 12 have projections 32 at each end to fit in
20 side slots 128 of the channels 16 as shown in Figure 19.
Disk meﬁbers 130 on the ends of the projections 32 have
elongated anchors 182 which have four protrusions 184 in
line.to engage in apertures of adjacent chain 1inks; As
-~ shown in Figure 27, the anchors 182 have a width less
25 than half the width of the space between link plates in

the chain link, and the anchors are arranged to overlap
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as storage drive chains 180. These storage drive chains 180 are
positioned in line with the bar drive chains 120 ei ther adjacent the
first sprd¥RE42%32 positioned above t he openi ng or pREHCAIRG2ST

adj acent the second sprocket 15 124 below the opening. In the

enbodi nents shown, the sprockets are all truncated sprockets as shown
in Figure 24, so the sprocket teeth-degnot interfere with the
connecti ons between the drive chains and the bars 12. The bars 12 have
proj ecti ons 32kcttheachadjndtent batrsi 12 BAveshadehstot s£ 128t ofot tieathahael s
16 as shown in Figure 19. Di sk nenbers 130 on the ends of the

proj ecti ons 32bdrevean -be gletrjaedd tagehbes ¥82nwhhchhéagentaimepr b2 usi ons
184 in line to engage in apertures of adjacent chain |inks. As

shown in Figure 27, the anchors 182 have a width less 25 than half the

wi dt h of the space between Ii%é %at% the chain |ink, and the
anchors are arranged® &M ') §§/E§94§ own spaced apart with

PCT/ CA98/ 00257
adj acent bars fbfﬁévé DS 5S: £ chﬁatlFﬁeSPannln%a?Et¥3 bgg?etalned

t oget her whegn |1% s S;gﬁth*]ﬂq{ 112%6a the ggﬁrﬁg\,'arﬂ’ “Eﬁagﬁ bars 12

are shown spac II’St e anc
spanni ng bet weqdiligne Hd 19 iav@ qmle@l 1%Qoae@ogggesteﬁégsaﬁraﬁvéhal n

180. - When the bars 12 are noved into storage, bar drive
chain 120 novesHdig A eiovied t3e ahahort 1eng@ae@hatt |i1t engagéBewstRr age
drive chain 180, this chain is driven intermttently and it noves

just sufficienttHeorsttdmadeopirib@ ahafior 1882 thiel eaeihhésbdridenve chain
120. Then, as
intermittently and it moves just sufficient for the top
10 anchor 182 to clear the bar drive chain 120. Then, as
shown in Figure 26 the next bar 12 is moved up and the
anchor 182 of the lower bar overlaps the anchor 182 of
the first bar so the two bars 12 nestle together. Thus,

when the bars are stored they are all nestled together on .

15 the storage drive chain 180.

To lower or raise the bars 12, depending upon
whether the storage drive chain 180 is positioned above
or below the opening, the storage drive chain 180 moves
intermittently feeding the bars so the anchors 182 engage

20 into the continuously moving bar drive chain 120. The
intermittent movement of the storage drive chain lBO_is
arranged to ensure that the space between bars, i.e., the

™ number of chain links, is always the same across the

opening.



shown in Figure 26 the next bar 12 is nmoved up and the anchor 182 of

the | ower 5l aps the anchor 182 of the first ba

bars. 12 negé{spgégether Thus, - when the bars are storggﬁﬁﬁéeﬁg%zoall
nestled together on 15 the storage drive chain 180. To | owner
or raise the bars 12, dependi ng upon whet her the storage drive chain
180 is positioned above or belom/the:%behing the storage drive chain
180 noves |nte mtten %%y feed t he bars so the anchors‘g. engage
20 into the continuo §$§rﬁn nbsb%r TR LR HGT SR e VESW mttent

moverent of thessl.of agectliYen oRal tABbAS deive HLANULH ALY © et

t he space betwe ars I's al ways

t he same across QPeRLNY sh 4% 26 .
PCT/ CA9S/ 00257 stt_gfage dri shown Mp%udi?e% 22 and Alﬂgure 28

i s a schematic per&pREdl ¥€e Vi€ 0f96 hReshes x@'iﬂﬁlea f’&%ﬁhﬁﬂi@dﬂé Y ihe é@'g
drive chain 120 and the storage drive chain shown in Figures 2 nd

26. An 5 ntepgredbaieigeathd 9Direshes yéddnd Grddiursisial ivst gelrche 5
192 to drive the first or second sprockets 122,124 of the bar drive
chain. An interbatténiverchaigearAsegneatmitOdent driwe fgrarwedaeguegr dlS4M t h
the internedi ate gear 190 and drives an intermttent drive gear 196
whi ch drives thés formedoingedsri veiehatke 1B0tempedinte Mearmi2q cuid wheel
198 10 is keyed to the internmedi ate gear 190 and has a cutout 200
which is p05|t|6ﬁ§He§b69elFE%IWhFE?%¥t@%#ﬁecﬁ?%@a%ﬁ%uWh1°h dgistperfibero4. A

| ocking dog 202 is attached to the
g g storage rgve cha?n 180. An intermittent lock wheel 198

16+ is keyed to the intermediate gear 190 and has a cutout
200 which is positioned above the intermittent drive gear
segment 194. A locking dog 202 is attached to the
intermittent drive gear 196 and only permits the
intermittent drive gear 186 to rotate when the

15 intermittent drive gear segment 194 meshes with the
intermit;ent drive gear 196. At all other times the
intermittent gear locking dog 202 cannot rotate as it is

prevented by the periphery of the locking wheel 198.

The drive mechanism as described may be a gear drive
20 motor to_retate the drive shaft 28. 1In a preferred
embodiment a brake is included with the motor so the bars
12 cannot be shifted when the power is off. 1In another
embodiment a manual rotating crank arm (not shown) may be
-~ provided so that if therxe is power failure the bars 12
25 can be either lowered or raised manually simply by

rotating the drive shaft 28.



intermttent drive gear 196 and only permts the - intermttent drive
gear 196 to rotate when the 15 intermttent drive gear segnent 194 neshes
with the WO%4Eermittent drive gear 196. At all other tilRCARD0257
intermttent gear |ocking dog 202 cannot rotate as it is prevent ed by
t he periphery of the |ocking wheel 198. The drive nechani sm as
described may be a gear drive 20 notor t@xctate the drive shaft 28. In
a preferred enbodi rent a brake is included with the notor so the bars
12 cannot be shi ftedFwhehetrher@owedr i emefdendiesnet lkdntch or ewfediseent a
manual rotating crank arm (not shown) may be provided so that if there

i s power failureirhwapabs ipclupded chetwren|thre gdagnsitdy o Mmatairs addnidgal | y

sinply by rotating _the drive, shaft 28. WO 98/ 42942 ,
PCT/ CA98/ 00257 drive shaft 28 to disengage the gearysotor from the drive

Furthernore, for, epergenci a utch_or rel ease I n be i ncl uded
bet ween t he gethaEEVggnDt ﬁiﬁnﬁfiﬂ%s the bajrs §ﬁh#Fai§“¥5£§i effdage t he
gear notor fromyth Li ‘e S 8, [ allomsfﬁne I t, e
pushed up org dgwﬁo%ﬁ ggetﬁglﬁ?i J\S/'l"g‘l;iclﬁg{;liITr‘f?s";r‘%Imf\slree‘?‘lrye'eI y. t#eﬁty}l \35%‘ ac%aslb ns

120 rotate on thgoSpLocke! snl2Re 126 GOL0ON, £A0NL ang v i al bar

cones to the ends of the drive chains 12 | sengages fromthe drive

chain 120 and ehbbebohehlSbar com@dt€otiige fé@s &F .t (@FRA idtRlihs 12
guided into a 10 cont ai ner dependi ng upon the particul ar enbodi nent

provi ded, thus prodidengagesescapetpedtige fean 120 an®rEgenc\fallke
security bar assenbly is preferably-
onto the floor oxr, alternatively, is guided into a
10 container depending upon the particular embodiment
provided, thus providing an escape opening for an
emergency. The security bar-assembly is preferably

placed on the inside of a building as intruders are not

easily able to get at the operating mechanism.

- 15 Figure 29 shows a security bar assembly wherein the
ends of the bars 12 are connected together with a pivotal
sliding bar attachment 210 that can have a single-ﬁin
assembly for connecting to a chain link 134 as shown in
Figure 18, or may have multiple connections similar to

20 -+ that shown in Figures 25 and-26. This permits the bars

12 to be zig-zagged across the opening.

Whereas the drive chains 120 shown in the other
“ Figures have been shown rotating about first sprocket 122
second sprocket 124 in Figure 30 there is shown a drive
25 chain 120A which is not endless. A single drive sprocket

122A is positioned at the top of the channel 16 and the



pl aced on the inside of a building as intruders are not easily able
to get at ating nmechani sm 15 Fi gure 29 sho rity
bar assenﬁ%g%%ﬁggéin t he ends of the bars 12 are connﬂ%ﬁ%ﬁgvﬁggfher
with a pivotal sliding bar -attachnment 210 that can have a single pin
assenbly for connecting to a chain link 134 as shown in Figure 18, or
may have nultiple connections simlar to- 320-that shown in Figures 25 and
26. This pernmits the bars 12 to be zig-zagged across the opening.
Wher eas the dridrdvehghesin A2 Whdas ithe kadopieces 132 pfgthesbrave been
shown rotating about first sprogckef 122 | .second sprocket 124 in Figure
30 there i s shRGFRERFR Y a%%? FOLEBR I itdRkSs 178t SBRGFEsE. A single

fhe’® P ot mpapppriiied ThRh! I WiRAP Fhe' BB BRRARERAR 500,
- 33 - dri. ' t - Qi 2 0of :
Flye C}aﬁ'dgl%%@é“a r%q?srrﬁ(égceefg%% Q:'h%cging% e FI)ltOQel ferfer

per manent |y at t¥tHe ain space Fedét'erm ned number

of links apart...: tns i R ted S Kk S eqheet h
8L WP S QEKPIo AR 132 S i HANEANG] SRiACKeheSBaLRC D

do not interfere _ pl eces the bars 12. When the bars
12~ are myed Mé@t%t.ﬂ&&t&f@%&r@% 1284 hed rihe TededtRdiate
chain links of the drive chain 120A fold up as shown in Figure 30, so

the bars 12 ar ey erlimies cbHSthd ajeikerckasin 1202 Fedd hipe asThhospr deket
122A pulls the drive chain 120A 10 down feeding the bars 12 across the
openi ng and praviglede 30, s¢hehesjarisdlbetneertdres ar £1lbde together as
possible. The sprocket 122A pulls the drive chain 120A
10 down feeding the bars 12 across the opening and provided

the spacing between the bars 12.

Various changes may be made to the embodiments
shown herein without departing from the scope of the
present invention which.is limited only by the following

15 claims.



Vari ous changes nmay be nade to the enbodi nents shown herein w thout

departing fr e scope of the present invention which is limted
only by tﬁ%o?ghtg&/vi ng 15 clains. PCT/CA8/00257
34 VE CLAI M 1. _ A securlty bar assenbly for an
openi ng conpri sing: 5 a plurality of bars extéending--

bet ween two channels, the two channels - 34 - p03|t site
faces of the opening, the bars slidable within the l"’"ﬂ”’ﬂ w%ﬁ H"}and
havi ng ends of the bars retained in the channels over the open

at | east one bar of the plurality of bars having a connection at each end

10 wi 5 T84 of the two channels to a transporting nechanismin
each channel co-ordinated to slide the at | east one bar between
t he two channel s; drive means for the transporting
mechani smto sl de the phural f r AC e openi ng,
and 15 T %gpgéggéng %ﬁge?%n¥la?fy ad?%%%ﬁ%gthe openi ng,
associ ated W th thecomprising: channels to receive and retain the bars
when they are not in place over t he openi ng. 20 2.

A fol dabl e security bar assenbly for an opening, conprising:
a plurality of horizontal bars extendi ng between two channels, the two
channel s positioned one enpidachlditgeodf bhlre epeandingtbetbees txedng

sl i dabl e vertically within the channel s and havi ng ends of the
bars retaingd in theh2®nels, the twWwengbhspels positioned on oppespterality
of connector |inks joining adjacent bars spaced apart al ong t he
bars, each of the casesd & tkﬁk§Pﬁ§9PHg 5ge|éa§€ ﬁkéd%hﬁepW%BﬁbPl9he
connect ed channéT;ea%%.%gglg%rgz gtg% tge bars retained in the
channels over the opening;
at least one bar of the plurality of bars
10 having a connection at each end Within each of the
two channels to a transporting mechanism in each
channel co-ordinated to slide the at least one bar
between the two channels;
drive means for the trahsporting mechanism to
15 slide the plurality of bars across the opening, and
storage area substantiaily adjacent the’
opening, associated with the channels to receive and
retain the bars when they are not in place over the
- opening.
20 2. A security bar assembly for an opening,
comprising: U
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35 at least one bar of the plurality of horizontal
bars havi %%/gﬁwect” m/u'””, each end wi t hin egedy,©fqgldassst WO
channel s to a raising ) u,mhani sm i'n each channel
coordinated to raise and 1ower "thé at |east one bar and keep the

at | east one bar substantially horizontal; 5 drive
nmeans for the raising and | owering nmechani®¥m™ and

gui de neans adj acent the_opening, associ.ated with the channels to
recei ve and gui de the ho?iggﬂFa 114, i?ﬁ%ﬁ%PQQéikﬁfﬁﬁnﬁﬁﬁﬁﬂé;qﬁwlthh

I 10 | I ' I
bars in the fol deg DecvEeh®cdd SRS, e ULBAL JIRHAETE |

bar assenbly accord%Hg bR 85@h”§§d&héfe££bt$§%ﬁg§é“?iﬁ€”ﬁhf§5being

above the channels to guide Into and retaln orizontal bars in the

fol ded 15 s€98EbIHr b LNcADDY 6wl 81 PPERE NEhannels andhhavinkdie
security bar assenbly according to claim 2 wherein the guide neans is

bel ow t he channel s gadgubdethat bapsdreesthedt he tios i Aonimdidars in the

f ol ded configuration bel ow the opening. 20 5.

The security bar assenbly according to claim2 wherein the connector

links for two adjacent bars are interspaced between connector |inks joined
to bars abowepandabétypwof heonnectelf abimts Hheining Zsijagent
The security bar assenbly accqrding to_claim3 wherein | ower. end of

each of the connect BRYFi §R&CPd BPEBEaPL9REoHRR PRt ot ¥ bars and

the top end of the conpector |jnk has a fixed connection to an
adj acent bar. con§§cgor Inks ﬂ?ﬁénge%tr¥?§g%a?n%s§% yvgk%% ¥Ying to
claim3 wherein the _raisi a | oyering- ani sm conprises a
t hr eaded connection® %Fagggg ?g §§8h°£n5h8fh%Fl¥§n*§? Q§§Q,

36 bottom bar of the plurality of horizontal bars, the

t hreaded connecti on engagi ng vertical threaded shafts in each
of the chapgel s. a8 least one bthBfSQHEr%iﬂr@@itﬁséﬁ”H&ﬂiﬁ&ﬁ@éﬂing
to claim4 wherein the raising and 5 oweri ng nmechani sm

conpri ses a threadethagenhestinon aatbankedibn eaclaendendd within each of top
bar of the plurality of horizontal bars, the threaded connection engagi ng
vertical threaded slyimet $wion chasheds theachanadhg. and lowerpng mechanism The
security bar assenbly according to claim7 wherein both the 10

threaded shafts havéTh@peh geansedngorreinarag BocoARERt PR SA¥EY ER€endi ng

hori zontal |l y bet ween t he bevel ars, the connecting.shaft havjng matin
bevel y at least oneg ar and ieep the atgleast one ﬁag 9

15 substantially horizontal;

drive means for the raising and lowering

mechanism, and

storage area substantially adjacent the opening
agsociated with the channels to receive and guide

20 the horizontal bars into a folded configuration with
o~ alternate bars on opposite sides, and retain the

horizontal bars in the folded configuration.
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gears at each end an or and drive nmechanismto rotate the
connecti n ﬁj j ﬂH !” e securi ty bar assenblﬁ with the bars
renai ni ng ﬁtl al'l FHEAR Tty bar

assenbly accordlng to cIa|n17 mhereln bot h the t hreaded shafts
have bevel gears and including a connecting shaft extendi ng
hori zontal | y between the bevel gears, the3 onnecting shaft having mating

bevel ge ars at each .end_and i ncl udi ng n&nual driyve, mechani sm
to rotate the 20 he SsavEdtivhgagh Ftseanll’anEO’é HngoWér AkMstcurity
bar assenbl y with t bar s i subst ant i hori zont al .
11. The é” S We R Sfprpe 08 rgI"’ CPBHSFg %ﬁl uding a
bottom pl ate f t j t her

wi th the guide means psreosvtl 34 %% %%%%a%e SQ%a %nébggggﬁgmgééﬁ?%?ggbar
assefbl y. o one of the Aalrd 43 entCEURLLY AT 0RSERER! ¥zl bhe

openi ng, conpri sing: a plurality of horizonta bars

ext endi ng Between todndyieISnk e hed® from the s€B2BHE! areQshhkoged
one on each side of the opening, the bars being slidable

37 VEisted addnnemtilom tichenc hdjaekatabdrhavi ng ends of the
bars retained in the . channel s; a
plurality of connector i nks joining adjacent bars spaced apart gl ong 5
the bars, the connector links joining the two adjacent bars being

i nterspaced 4- Th ﬁ)é%@t&o%ﬁc@@ﬁembﬂksapépﬁﬁnggbapscabemezand
bel ow t he two adj acent bars, p end of each of the
connector |inks bel"ﬂ'l;F’T?%?ecF}teo Jfﬁ?eqlﬁ’ﬁr aaﬁidltowerpaa/eneehamsm comprises f

each of the connect or, I|nk |vot ed acent bar such, that the
bars have fixed corfhddt (#) thlt?ﬁ’n@é:t Sngé Fch‘ng gdfic@n{’ bar and
10 pi vot qg{gl t 0] 5N

adj acent tj)'ar e %91\110418“;};)0 fhﬁrfeig%?&%%ebga Eébgﬁghgﬁﬁ?gplty of
horizontal bars havi i edthr@asiedthe storage area ceﬂeeehkeadaa each end
engaged with a vertical threaded shaft in each of the t wo
channel s; 15 connection engadioRyf digiatie@lr @hgbadgdmehhdnsstimweklhdrive
means to rotate the threaded shaft in each of the two

channel s to nove t hef pthe athdnnedfs bars up and down; and 20
gui de neans positioned above the opening associated with the channel s

to guide the horizontal bars into a folded configuration with alternate

bars on _ opp05|te sides, .and retain the horizontal bars in the
fol ded configufation. he sequgity bar asseF%YséEGPF‘@y‘nHaFoa§%éH‘B‘l ¥
accordi ng tﬁo claim 2 \/\_1[1e i n the connector d ksfare i_n a3 vari ety
of dlffer& ¢ Shapes uding an engaging por 1on extending from end

the bars retained in the channels in a .direction
opposite the fixed connection of the connector link,
the engaging portion engaging into a retaining means
provided in the storage area to ensure each of the
20 bars moves into the folded configuration when the
bars enter the storage area, and moves back into the

channels when the bars leave the storage area.

6. The security bar assembly according to claim 2
wherein the combination of horizontal bars and

25 connector links are constructed in modular units.
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14. The securfty'bar assenbly according to claim 12 wherein the

cnts of campsptne oot IRIDITIT e oS

38 15. *Thé skcutitsy Bar assenbly according to claim 14

i ncludi ng an engagi ng portion extending fromone side of each
of the retaining heads opposite the - 37 - connector link fixed to
each bar, the engaging portion engaging in an el ongated sl ot

provi ded in thé-gui de neafs EBBVEIERLTHATRROLG FGRFE AP FLake bars
5 nmoves info the folded_configuratio en the bars are raised,
and noves back wherein eafp,of h%h%h’%?ﬁ%?ée%% P FAME .

16. The securi ephl v C i o claim 14 wherein each
of the %?ﬁ% %ﬁgﬁgé gfia€§w¥$%§ €%§e§%§#?§ﬁw§%égi(n prevent the
retai ning heads being 10 pul |l ed out of the channels. - 17.

The security bar assenbly according to claim2 wherein the guide

nmeans associatgd with tth§h§€8§£'§t90B§fi§§§et€&>i%r§écc9ﬁlﬂ§§ thstcBxdgngs in
i ne fromone side of each of the channels and rests against a
wal | surfaoe and a ihcluding a 1lsekidng weckenidatpssivisneadvao fIark tdite

ot her side of each of the channels, the spaci ng between the
first guide and theosemomd jordeopetali barsginhehdasscwanity bar agsembly
connector links to be retained in the folded configuration. 18.
The security bar aswbebl $hactbrardgdt shaftsnhaveheeeed vertigally 20

nmeans associated wth the channels conprises a first guide that curves away
fromone side of each of the channels and a second gui de that curves away
fromthe other side of egph of t?e ﬁhannels tg provi de a funnel shaped
confi guration, 2gui di ng afid SEEFR-EYi RGTt ABSBEPLY ahdF cHANBRERJT ™Y i nks to be-
retained in the fol .Lguration. 25 19. The security
bar assenbly accordg%gpgggéh i'm 2 wherein the conbination of
hori zontal bars and connector |inks are constructed in nodular units.

20. The security bar assenbly according to claim 12 wherein the
30 10 coordinat edar pliatrangtyeeliaphes enceniohg béewsdreaged shafts
in each of the two channel s conprises a horizontal connecting
shaft with first bevhlangpedrss the two channels positioned on opposite

39 engagi ng second bevel gears |ocated on the top of each of
the threaded shaftsfaces of the opgpénber thet hadsi sbidebhe vithbratket he

connecting shaft so that the two ) . )
channels and having ends of the bars retained in the

channels over the opening;

15 bar drive chains, having adjoining chain links,

guided within the two channels;

each of the bars having a connection at each
end to engagé in chain links in the drive chains,
the'engaged chain links spaced apart a predetermined
20" number of chain links in each of the drive chains,

and retaining the bars a predetermined distance

apart}
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t hr eaded shafts rotat um! ether to ensure t he bars renaln hori zont al whil st

oo o gasuismn: oo AN m WU ™ oo Y eveirganngto: ne

top of each of the threadéd shatts are posi ti oned above the

first bevel gears on the horizontal connecting shaft, and each of the

t hr eaded shafts having provisi®mn-to nove upwards such that if
an obstacle prevents the 10 hori zontal bars from being | owered
then the threaded shaftsandgvévepmaads for moving the duiwengfeyens et first
bevel gears fromthe second bevel gears and thus prevent the

t hreaded shafts frosubstantaglly the sape speed to slifje e lpaxs ivar

assenbly according to claim21 including a spring 15 means on top
of each of the thre&f€dcipapeds over thepgpening, and The security bar
assenbly according to claim?21 including a limt swtch to
turn off the notor when the threaded shafts ane upmards di sengagi ng the
second bevel gears on th d f f|r evel,,gears on the
20 hori zont al %O%Eec?gg a§%§ %ngE é§a£éH€ l&?

security bag assembly,.aqeer Qeeacaatebamﬁ mgrehgmgéfe of t&&ive and

t hreaded shafts havi g provision to nove upwards and 1 ncluding a | ocking

mechani sm posi ti onegel-@inog¢keoBarer wABhetReyi 28t Abr b Spldicd hev&ectd t y

bar 25 assenbly when the bottom bar reaches the bottom of the

opening and the opening. threaded shafts nove upwards. . 25.

The security bar assenbly according of claim2 including a quick

rel ease to rel ease the assenbly and uncover the opening, the nmechani sm 30

conprising a plurality of elongated slots with wder top apertures

associ at ed 10. vilheh sgCurd 3t bareasFamhty , ac@erding stenghaing?

attachnment neans from a wal l

40 surEEre Idh the drive Hﬁén§|geroWOYh%gobEﬁlﬂﬁlv%nﬂh?ﬁ%?ud|ng
a novabl e dge nber asso t h the a

channel &8pernitt|ﬁb3ﬁ1 Stlgg§tsgﬁgc e% go engage ﬁ%%% ?E %h%rgﬁrgﬁch

t hat the security ban,gsgenbly may be di sengaged fromthe wal

surface with the attachnent nmeans passing through the wi der top apertures

5 of the elongated slots. 26. The security bar

assenbly according to claim25 including at | east one . hi nge at

one side of theisecurity ey sfseiithy bae peesimblihaceeedingytbatlaim 10

assenbly to swi ng open when the novabl e wedge nenber is renoved to permt

10 t he secdrexeirbdaheaspemakett halse tkhroneatddsbeehht the attachnent
means pass : t hrough the wi der top apertures of the el ongated
slots. 27. : The security bar assenbly according to.claim

25 wherein the attachnent nmeans fron1the wal | surface

" Conprises platé®on each HUSEIHHRY %nlaﬁﬁe ly according; fq-fLaifo®t he

wal | surface, the pI 8s havi.n tuds t.h _enl ar

ext endi ng ﬁﬁerefronl%f s &'§gﬁf Sih ﬂ%ﬂpguaﬁet ElSFﬁréP.PQE nglongated

slots §P£% Aess of the channels, and the enlarged heads of the
g e

st uds passing t hr ou mnder top apertures of the el ongated
sl ots when the security bar assenbly drops

13, The security bar assembly according to claim 9
wherein the drive chains fit in slots formed in the
channels with chain. links having connect';ion

207 apertures towards the opening of the channels for

engaging the ends of the bars.
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to drsengage the securrt bar assenbly fromthe wall surface. 20 28.
The secur iy ofgdospssenbl Eumﬁﬂﬂ]m I aim 2 wherein the @Rgdés&fioo2s7
each of the bars have r Rgﬂ retarn the ends of each of-the
bars in the twb charmh * : The security
bar assenbly according to claim?2 mherern ch of the two

channel s have |lips tapered inward to prev the retaining heads being

pul I ed 14. out Qf-tet Qg ﬁPE‘E‘?eﬁér %ssembléoaccording to Aé:lsa?fr}t”i(;y

bar assenbly for "an opening conpris

41 whereifl EhEr§L'1¥aQE Qﬁéss§¥$éﬁgﬂrﬁb§ea

. channel s, the two channels - posi ned on opposrte faces of

the opening, the baggbsthdabh®lW b8iPehB€cular to the bagdannel s and having
ends of the bars retained in the channels over the opening; 5

bar drive chains, having adjoining chain links, guided wthin the two
channel s; ~each of the bars havi ng a connection at
each end to en3fge in ch@he security bar assksbly abeoxiling thatlsimtbe
engaged chain |inks spaced apart a predeterm ned 10 nunber of
chain |inks$sin eachwberepa ﬁg?vétchaﬁﬁs OaﬁdSPEQGkﬁ¢ﬁ©a$h@nbexssa
predeterm ned di stance apart a drive neans for
movi ng the drive ch§Pﬁ§téPt§GBsYaﬁPF§FF?1tH% E%ﬂebarsr and whergiachhe o
slide the bars in the channel s_ogve

a storage area adjaEQﬁPeFﬁéOBpgﬁﬁﬁguaggo& a?é Gf?ﬁntﬁen%ﬁaﬁﬂ%?El?%s

retain the bars whe r I 1O n

The security bar as@gégﬁéegcgggg%nég g ? n¥§%t%£evggﬁ %ﬂga%??%%tZO
mechani sm f or nnvrn%rggeegrfge gh@rgﬁdbsoatthgaggrgne sprocket to engage
each : t he drive chai ns. The security

bar assenbly according to claim 31 wherein the sprocket has
truncated teeth. 25 33. The security bar assenbly according
to cl ai m 3{o whaeei n t he adheveecurity bar asgbmablg atecgiingdtonclitmt Lo
channel s and nove about a first sprocket and a second
sprocket . wherein the at least one sprocket has at least one
tooth miésing, and the connection at each end of
each of the bars engages in one of the connection
aper'tures of the chain links at the location on the

15 at least one sprocket where the tooth is missing.

17. - The security bar assembly according to claim 10
including an escapement mechanism to feed the ends
of each of the bars to engage in one of the chain
links of each of the drive chains, the engaged chain

20 links in each of the drive chains being spaced apart
predetermined distances.to_provide desired spacing

-~ between the bars.

18. The security bar assembly according to claim 9

wherein the connection at each end of the bars to
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42 34, "7 —Fhe security bar assenbly according to claim30

wherein the drive - chains~fit in slots forned,, nnel s
with chai ansﬁf’(%“haviM! !’gﬂﬂl rhchigagaine! o

openi ng for engaging t ny wnrﬁgwhars. 5 apggFures ma?ﬁz ;ecurity

bar assenbly according to c ai’m 30 erein the connection at
each end of the bars to engage the chai m [40hks prevents the bars from
rotating. 36. - The_  security bar assenbl %gcording to

cl ai m 31 wherein thengageeble ¢pain links P?ﬁﬁ?%ﬁﬁ(ﬁﬁﬁﬂpaﬁé% & axi s
substantially perpendi cular to the bars. 37. The security
bar assenbly accordFﬁﬁanngrain13l wherein the at | east one
sprocket has an axis substantially parallel to the bars, and wherein the
connection apertures in the chain |inks conprises nodified chain side |ink

15 ~plates with,eng L, 0590V he s dde1hans.o
38. ’Fﬁe securi 'Er?/lgbgrggggg{é )F§Pa§;§:%%@éln% to cl airgng 31 wherein the
at least wh 9@§nSEhQCEﬁHsha§ ab;heast wnes ookd flieaiblg  and the
connection at each &nd o each of the bars engages in one of

the connection aper tuneecefichhepabairs betkeenttwd adjacent bare |Weation on
the at | east one sprocket where the tooth is m ssing. 39. i

The security bar asseiblertdonospengrsoheivang 8imihat utengtas to retain
escapenent mechanismto feed the ends of each of the bars to enggge in one
of t he tdieaibars mits the PaeHesprmhBedr ABtRRGE N3P heV EMgyated
chain links in each of 25 : the drive chains being spaced apart
predet er ni ned di st amReEst HEH AT ENGe SPLBENT - spaci ng between the
bars. 40. The security bar assenbly according to claim 31
wherein the at | east one sprocket is driven by a cross shaft

which in turn izs0 driven, %ea e 30 pay asseﬁg}geggeaggrﬂhg to claim 19

43 - 41. € securi bar asse according to claim40

‘wherein the drive in th [ SyidAClrdesna BRREak sdpbyetioned
42. 1o The s&ﬁﬁﬁ?%?lnueassenb y according to claim40 wherein the

at least 5 suloRea ] Icketadipscentberel opeasingonneckrenveothhe cross
shaft adj acent the opening, and the drive nechani smi ncl udes

an escapenent wheel pEehaamdnthe flexible cohmiergrioby spacexsopyldhaft to
ensure the ends of the bars engage in the engaged chain |inks
of each of the driveadhatest bars so the connection at each end engages

in the engaged chain links on opposing drive chains

is as the bars slide in the channels.

21. The security bar assembly according to claim 9
including storage drive chains positioned adjacent

and in line with the bar drive chains;

the connection at each end of the bars
20 comprising an elongated anchor to fit in at least
- two apertures of adjacent chain links and having
sufficient length to.span between the storage drive

chains and the bar drive chains;
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10 43, The security bar -assenmbly according to claim 30 wherein

the stor f i nt ai ner positioned ab ni ng.
44. . 8%98/%%2 SeCl”H*m”m!'Eﬂﬁ}&ﬁlk according to clai mgég/(\lﬁlgglp@l@z t he
st orage areaci Si iter bel ow t he opening. 15 45,
The security bar assenbly according to claim 31 wherein the ends of the

bars each have at |east two protrusions-t8lfit in connection apertures of
adj acent : chai n Links. 20 46. . _ The security bar
assenmbly according to cl@iEme3®n@Rérd Ancherengs gfijacent bars ~ 54j acent
bars have fl exi bl e connection,spacers vvittg simlar |len thﬁ to.retain the

ther in ?ﬁg

bars at the predet difiTied 18 H¥n@dIgFePE. bars closgytogether 1

security bar as'senbsltyo. ac eora(yer;g £ claima46 wherein the flexible 25
connecti on spacers co%r Se tages Tor joining the ends of the bars

t oget her. 48. The security bar assenbly according to
claim46 wherein the flexible connection spacers conprise a
tape for each channel, tdi jfraReiaveRd BHi®® for the storabBeaeai-ang for
engagenent with the ends of the adjacent bars. 30

44 49. chainslh® se@d ithe barsasgerdeldy taecprdiagetmigba m 46
wherein the flexible connection spacers conprise a cable for
each of the channeld&istarecerrgmnf ticheéhe bar drive chadpacentl bellieeach
having attachnents to the cable at predeterm ned spaced ' apart
posi tions al ong cabilke |kawrg rom the barsgirive chains ghd etadint Fhisar
assenbly according to claim46 wherein the storage area for
the bars is positi GRRHEF IR HhE TSRS Ty and the flexibl e connection -
spacers pull adjacent bars so the connection at each end engages in the :
engaged chain links on opposing drive chains as the bars are

raised in the annel s. 10 . : The security b SS |y
according to Cﬁ;j m 50 m%k?%isne%%rel t(%’rae{:geassembly ace r(élél?e)aéof %pagﬁe% ars

i's a contapner i; Sd}\gs%fé’iﬁ O 15 Wiorddlt RAThdHb A Un”%%'acr%xt bars

arrangenent . 1 e security bar assenbly according to

claim50 wherein theystDigdfhen the bars ar¥ G@tlndde1baeiy $ogetdiiail ner
is shaped to store the bars in a non-Ilinear : ar rangenent .

53. The sheuthé ystmragessardd.y according to claim 30 including
storage drive 20 chains positioned adjacent and in line with the
bar drive chains; the connection at each end of the
bars conprising an el ongated anchor to fit in at least two

apertures of a#facent entREeIEVHENY IRk RaRRMHAVagFording to claim 14

fficient length n th r ri hai n h r
3:.Ji veC ent 1engt tv?hggglnn bgltlg\ec?ri\;e echsationsaqsmge a %u(t;: % r1):'S'J.rastd stpr%c aet

15 nearest the storage area, each of.-the chains have an
offset guide adjacent the first sprocket to guide
the drive chains away from the first sprocket to
-enable the ends of each of the bars to engage in the
connection apertures of the opposing engaged chain

20 links.

~24. ' The security bar assembly according to claim 23
including chain link inserts positioned in the
connection apertures of the chain links not engaging

an end of a bar.
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25 chai ns; t he el ongated anchors on

5 e s - < S i
the storad¥ 42 PCT/CAD8/00257

45 an |ntern1ttent'drive for the storage drive chains
to feed the bars spaced the predeterm ned di stance apart to
the bar drive chains and collect the bars 42 - fromthe bar drive
chains and retain the bars closely together. 5 54 The

security bar aBBenbly acEbedsaguraty|kam sSsameneiaradrdigipigatcd@im 9
anchors on adj acent bars overlap when the bars are retained closely
toget her in includipg & 3p4gRS®reechanism to ghisconnect therhe

security bar assenbl % according_.to cl aj n15%%wh rein the eIon ated 10
anchors” have four pPb6iVEsMGABS| ﬁ°¥|ﬂ%vi?9f R apertures

o o s EUAL LSy, 8 e L0 LA, g s, anchors

have a thi ckness présenti ng 885 ¢ re w dths
in the chain |inks, hg,a fﬁéﬂgy overl ap,
t he protru5|ons on Pﬁ%ﬁ aggn?ﬁgg%ﬁg?st? ?rOVl$$ A S Qgé?ﬁllar
connection aperturegpeh®ng. 56. The security bar assenbly
according to clain13§ mhereln the drive chai ns each have an

of fset gui de adjacent the first sprocket and the second

sprocket to guide the drive chains away fromthe first sprocket and t he

second 26. spr oTket seouentpl kat hessersl wfacamtdiolg ttre disrise t
engage in the connectlon 20 apertures of the opposing engaged
chain |inks. wh 5¥eln eaCh of the b@’élﬁﬂ‘ye ke s e | 4 o iy to

claim 56 including chalg nserts positioned in the
connection aperture§igp FhéPEﬁﬁFﬁtlFﬂk§cﬁ%? %n%%&ﬁrﬂf drpe opening, eaglyy of

b 58. b mh ding to clai
30 el udi by a rel egbethe drive SR bkl B RN Tt

mechani sm for moving, reeghl g 8Q§ Sdrive chains %ﬁéuﬁifgﬁrﬂﬁéuﬂgeﬁngide

drive chains to nove pus ng on t

an emergency exit OBQQ%nBelﬁg retained in the storage area positioned
46 59 The Security bar assenbly according to claim 30

wherein the ends of substantially @d§hcehtt ke bepenhiay evtiet atine rkgaf@aweto
retain the ends of each of the bars in
not in place over the opening.

15 27. The security bar assembly according to claim 9
wherein the bars are arranged in a zig-zag
configuration across the opening with the ends of
adjacent bars being pivotally joined at the

connection at each end.

20 2B. The security baxr assembly according to any of
claims 1, 2 or 9 wherein the storage area is a

-~ container positioned above the opening.
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the two channel s. The security bar assenbly according to

L wtumnmumrmagg A -

61. The security bar #sse y according to cIa|n160 mhereln t he
| ocki ng 10 mechanismis a gear drive notor which | ocks when not
rotating so that the bars carfhdt™ be noved manual | y when in

Rocording 1o cPar m 30 whaPsi REPRELEY  var assenbly WCoqifilig iy B5car
drive motor, and 1nghughgoa bi GLLoSPhLED; o et QR Al I98led 3 s a

drive notor when thé”bars cover the Opeéning or are Al ned 1n the

storage coftt &88ner 051t1§§ed below the QSersfd/fity bar assenmbly
according to cIa|n130 |nclud|%g a safety SLow Hhe éﬁé swtch to stop the
drive mechani smfrom noving the drive chains when at |east 20 one
bar is prevented from noving. 64. The security bar

assenbly accordong to cl ahs 86cubetei bathasberblly i according to any G n is
driven by a single sprocket adjacent a face of the opening, the drive

chai n havi gy bars arflaéhedlto2chai f Lnnkgdlngo@p@smgggxhg\ﬂpanﬁutm t he
drive 25 chains and bars being retained in the storage area

posi tioned adj acent dipengage the der@p@ﬁﬁﬁ@ wWhedn tlestRr ke PREVRALS N pl ace
over the opening. 65 The security bar assenbly accordi ng
to claim30 wherei ntPReDBZiZaRted bars from mOVERGin is driven by a single
sprocket adjacent a top face of the opening, the drive 30 chain
havi ng bars attached to chain links in opposing drive chains, the drive

47 31, Cha'”STﬁ@dsQéﬁ§19§'Bgrrgéa%ﬁﬁﬂ¥'§c%ars 9%y °8r Bl ace

posi ti oned aboVé’'t he openi e no

over the opening. claims 1662 or 9 1nc1uaﬁﬁgSECﬂééﬁﬂhimmeéﬁﬁﬁi@myto
according to claim 30 wherein the bars are arranged in a

zi g-zag cofdigur ati phreden®s shtehbaeaenemggmmbbea hiea Ru4tE1 Y fwitéth abent

bars being pivotally joined at the connection at each end. 67.

A net hod of rai si ngpasdtiohdongratpeuspkntiygof hori zontal security bars
froma top bar to a bottom bar, joined by connector |inks, wherein the 10
connector |inks have top ends which are fixed to one of the horizontal bars
and bott om ends whi ch have pivoted connections to one of the
adj acent hori z8stal The Secur15§r§artﬁéSBQP%Ye%?%%E@hagb%?m%%ﬁ PRe two
channel s on either side of an 0 S|Id bl e therein,

conprising the stepStgims 1y52 BE"s dnerein each 0 ﬁﬁ 2t 12 pf ?%?? ¥ of
bars to push the to%&@@nyﬂé % pEQ%dPE%QQ%dE to prevent thénggstgf the

openi ng;
15 bars being pulled out of the channels.

33. The security bar assembly according to any of
claims 1, 2 or 9 wherein the ends of the bars have
retaining heads to retain the ends of each of the

bars in the two channels.

20 ~ 34, The security bar assembly according to any of
claims 1, 2 or 9 including a quick release to
release the assembly and uncover the opening, the

quick release comprising a plurality of elongated
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guiding the top bar fdmaﬁénéfdef raising the

20
plurality of bars to 1 ar to the top bar
t he chann¥PP¥4pdde t hglfﬂmmlmn”é"mm"f) gu%mgg?sﬁoem%’dj acent
bar to the other side; "and 25" s continuing raising the
plurality of bars so further bars are guided to one si de
fol l oned by the other side to forma fo+q@ﬂ configuration. . 68.
A method of raising_and folding a plurality of horizontal gecuglg¥ bar s
froma top bar to &lB&€t WitBalIpsi RER BPSEBRRBSt BFSPFHEEST (e that's
ext endi ng 30 bet ween t wo. channel n either_si peni ng
and slidabl e thereifast one CgannElrngﬂﬁdFiﬁgﬁ ?%%%?i‘%% %g?ée) k§/‘fpi“£'r]r“et§:)hani smto

stop | owering when_the bgttom_b , id -
REPL ACEVENT SHEET means-%&&% 2P@511 surface on at least one side of . 48

hits an.ObStrUCtiOQh@PQ&QﬁﬁE@ﬁcgﬁa tRe1 8t hgmi ohol-aWeE | BEAGE aXehber
conprising the Ssteps of: rai sing the
plurality gf bars tgdushidieWiep Bae aut 18hsthenehanaghel £oér

above the opening; guiding the top bar to one side;
rai sing the plural igatrifc thiaics the pgsheastadpacenanhel to &heptspchar out of
10 t he channel s above the opening; - gui di ng

the adjacent bar taHate titheresimdéy bar assembly may be disepaggfadi ng

raising the plurality of bars so further bars are guided to one 15

side followed by tHean Hdre siadd tsarfacm ¥ifh §bg égﬁﬁFBE‘P&Pi gRans 69.

The nethod of raising and folding a plurality of horizontalgsggurity bars
n

according to cl ai MBS FRTRPE 155& "G e CREN PERFEY T FPe The

hori zont al bar Hrqglbeing rai sed when the bottombar hits an
obstructi 88 and/ or ‘?]éﬁ'bq?etsecgos oLs- the bottom of |owering travel.

70. A nethod of raising and folding a plurality of horizonta
security bars froma top bar to a bottom bar, joined by
connector linkgg the barg fxteddlid¥ s1iding and £J1i¥WRER brarahanpebs on
either side of an opening and slidable thérein, 25 _ conprising the
steps of: horizontal security bars, joined by connector links

across an opening into a storage area positioned to
receive the bars, the bars extending between two
15 channels on either side of the opening, comprising

the steps of:

sliding the plurality of joars in the channels
to push a first bar out of the channels into the

storage area;

20 guiding the first bar to one side of the

storage area;

sliding the plurality of bars to push an
adjacent bar to the first bar out of the channels

into the storage area;

’
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raising the plurali T of bars to ush the top bar out of the channels

shove ey i il HIII [l oo e top iR

raising the plurality “of “bats to Spudh an adjacent bar to t he top bar out of
t he channel s above the opening; gui di ng the adj acent
bar to the other side; 5 =~ 45 - continuing raising the

plurality of bars so further,.bars, are.guided to one
fol | owed by the other si&8* 96 90E ?g?ﬂﬁﬂtc%ﬂ¥l r%ﬁ?(ﬁFhﬁﬁmFlde 'S

qui ckly rel easing tggepgghgg%gyagg hogﬁ&ontal securlty bars by renoving 10

wedge nenbers from bBeneat | 85SF ofie of two channels on at |east one
side of the opening to permt the channel to di sengage from
attachment neans attached to a wall surface adjacent the

openi ng, thus allow ng tbenphHtudhit ¥198ing the plural SofnshEedagnel s to
be renoved. 15 71 A net hod ? | owering and folding a plurality
of horizontal SeCUflfh}tth&ﬁ:Sbars are guidedir 061 éné 0Pidarfd Il swddthpntipar ,

j oi ned by connector |inks, the bars extending bet ween two

channel s ores ei ther stHerofide ofenhagstodagéi anbhete hEvenmm folded
including a raising safety nechanismto stop raising when the top bar hits

an obstenédouragheher reaches the top of raising trave
conprising the steps of: 20 | owering the plurallty of
bars so the bottombar is out of the channels bel ow t he

openi ng;

id t bot t b t d
|l owering the pP8rality thﬁaFEtE§ Hkgg}éggﬁgoﬁﬁ$n¥%f%ﬁ?§d$qgkééﬁﬁéﬁﬁels

2?;2“’;23 ggening; of horizontal security ggkg'Qgcérglﬁgl@gegiaPﬂr3§0 one

REPLACENENT SHEET \ ereln the slld%n% occurs. b ﬁota% n% threade% 30

continuing |owering the plurality o ars so fu?t ars are guided

one side fplowned bynaife Otikethel dBahfeliar MBel ohdedasa@nihget 8t heing
threaded connections which'are connected to one of

the bars that is not pushed out of the channels into

the storage area.

37. A method of forming a security bar assembly in
15 an opeﬁing including a plurality of security bars,
the bars having retained ends extending between two
channels on opposing faces of the opening and

slidable therein, comprising the steps of:

moving drive chains in guides within the two
20 channels, the drive chains having adjoining chain

o links;
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72. The et m&,ﬁﬁ | owering and folding a plurality of horizontal

vechan Lnksgeasen: | NMHIMIANTAN 2of: Som 25 L 5 oSrduenasvite ca

when the top bar hits an obstr'lctsi on and/ or reaches the top of
raising travel. 73. A nmethod of | owering and folding a
plurality of horizontal security bars 16 46 - froma top bar to a bottom
bar, joined by connector |inks, the bars extending bet ween two
channel s on either side b¢edin®prrporinndedidided endsercdi @ first bar
conprising the steps of: | owering the plurality of

bars so the bottom Barergagetiniiifmt Ghaivelkinks of the driye ehaime

openi ng; , ui ding the bottombar to gne side;

| owering the plural FPytRe HiFst gBa‘éns SR ARTIE Ghe APeTdP 9% he channel s 20
bel ow t he openi ng; gui ding the adjacent bar to the

ot her si de; continuing lowering the plurality of bars

so further bars are gui df%?%ﬁ?§5a sec%r}% baP¥ Sein%%gfe()lilno‘é%%o%t %k%%;her

side to forma fol ded con t1on; qui

rel easi ng the plural i hiys O5pR0Ed 20 Ak a SEEHAI A %{nﬁ:gtr}y de r@l\é;i'?lg links

wedge nenbers from beneath the two channels on el side of the opening
to per frémt ke chorse! Shd tn di Seagagshd rom att achnment neans
attached to a wall 30 surface adjacent the opening, thus allow ng
the plurality of bars and channels to be renoved.

REPLACEMENT SHEET . 51

74. A net hod ofonbimiirg anxeing ithe whrives sdading iamdaengeeningg

i ncluding a ‘ plurality of security bars, the bars having

retai ned ends extenfPRERBELHRER iMofurther chain ldmkneipaced &Bsosi ng faces
of the opening and sl igabl e therein, rising the steps of:

5
moving drive chai nsPFROGLFHES" t%‘i“?P‘%ﬁo i arndts 3RRE tarnke Lo ffdiens
havi ng adhgfnlng Chgégu%iggfﬁ?r gégemlerF?Y%Eﬁ Eﬁ%ﬂ4¥%%¥np' opPposi ng

retained ends of a Tirs 0 engage | i nks of
the drive chains so the first bar slides across the opening;
38. A method of forming a security bar assembly in

an opening including a plurality of security bars

having retained ends engaged in chain links of drive

chains guided in two channels on opposing faces of
15 - the opening and slidable therein, comprising the

steps of:

moving the drive chains in guides within the
two channels until a first bar having ends engaged
in first chain links of the drive chains slides

20 across the opening;

continuing moving the drive chains in the

guides until a secohd bar having ends engaged in
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feeding a second bar tj

pr edet er m.ne er of
R

rm in second chain |inks spaced a

Jﬁﬁé

fr the first chain I|i 5
cont.i nui n I'hg the Lﬂ’”j@gﬂﬂg{;gagi ng further barP?i%lnAg?}ggztsﬁer
chain links spaced the predeternfn nUnber of chain links apart until the
security bar assenbly covers the opening. 20  75. The net hod of
form ng a security bar assenbly accordiﬁ@‘?%"blain174 wher ei n

the b tained i t th i ng,
own_one at a1 me SECGNaEEt o L EETRE S At rir e T s TR

chai ns. 76. . The thod of formng a security bar assenbly

according to clain19§ezgpenln§; aI[Ewherein the bars are retained in a

storage area bel ow the opening, and are fed up one at a tine
to engage with opposing chain links of the drive chains. 77.

A method of forning a segyrth¥rbadvasgerie Yarivarcipais nei i cweiig: a
plurality of security bars having retained ends engaged in chain |inks of

drive 30 phgknengdgd@dihnfunohehacinels dinlopposiily fleces of the
openi ng and slidabl e therein, conprising the steps of:

52 . 5 securinpvbag &bsedblyecoharssthe gpenmtasgwi thin the two
channels until a first bar havi ng ends engaged in first chain
| i nks of the drive chains slides across the opening;, 5

.continuing noving the drive chains in the guides until a second bar

havi ng ends engaged in second chain links of the drive chains slides across
t he openi ng, and 10 further noving the
drive chains with further bars engaged in further chain links
untirl the security bar assenbly covers the opening.

dThis Sheet Has Been Replace

AT s S S o

REPLACED




