Title: SECURI TY BAR TRANSFER MECHANI SM ASSEMBLY [err] Abstract: A security
bar assenbly has a plurality of bars that extend across an opening and
have ends joined to drive chains. The bars nay extend bet38eptetber 200d4nnel s
positioned on opposite faces of the opening, and may be slidable within

t he channel s. THBECURITYOBARTRANSEERNMBECHAMISMNASSEMBLY channel s and t he
ends may have connections to chain links in

Field of the Invention

The present invention relates to a security bar assembly for a window or door
opening in a building.

5 Background of the Invention

There is a requirement for security bars to be used in front of windows and
doors and particularly in front of storefronts and the like. Such security bars are
needed to deter break in attempts into a building. There are various types of security
bars and shutters available. For example, U.S. Patent Nos. 5,957,181 and

10 6,035,917(Cohen-Ravid) discloses security bar assemblies that have a plurality of
bars extending across an opening. The bars have ends that join to drive chains. The
bar ends are connected to chain links that have inserts disposed therein which
cooperate with the end portions of the bars to drive the chain. A drive mechanism is
disclosed that moves the drive chain such that the bars slide, and therefore cover,

15 the opening.

Summary of the Invention

In accordance with a first aspect of the present invention, there is
provided a security bar assembly comprising, a plurality of security bars driven by a
bar drive chain, and a transfer mechanism comprising a cam disk having a recess
20 adapted for feeding a bar end on to the drive chain.

In accordance with a second aspect of the present invention, there is
provided a transfer mechanism for a security bar assembly, wherein the
security bar assembly comprises security bars driven by a bar drive chain,
wherein the transfer mechanism comprises side plates on the bar drive chain,

25 and the side plates are adapted to engage the security bars.

In accordance with a third aspect of the present invention, there is
provided a transfer mechanism for a security bar assembly, wherein the security
bar assembly comprises security bars driven by a bar drive chain and a storage drive
chain, wherein the transfer mechanism comprises a transfer arm for moving bars

30 between the bar drive chain and the storage drive chain.



opposi ng drive chains which are spaced apart a predeterm ned nunber of
links to keep the bars a predeterm ned distance apart. A drive nechanism
may be provided for noving the drive chains to slide thei1p8esteinbertdnes
channels and a storage area adjacent the opening as- sociated with the
channels to retain the bars when they qare not in place over the opening.

Transfer mechanisns are provided for nfv- ing the security bars between a
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10 plates on the bar drive chain, wherein the side plates are adapted o engage the
security bars.

In accordance with a sixth aspect of the present invention, there is
provided a security bar assembly for an opening comprising, a plurality of
security bars adapted to operably engage a plurality of drive chains, and a

15 transfer mechanism comprising a fransfer arm for moving bars between a
plurality of drive chains.

In accordance with a seventh aspect of the present invention, there is
provided a security bar assembly comprising a transfer mechanism in
accordance with the second aspect of the present invention or in accordance

20 with the third aspect of the present invention.

An example embodiment of the present invention provides a security bar
assembly for an opening comprising a plurality of bars extending between two
channels, the two channels positioned one on opposite faces of the opening, the
bars slidable within the channels and having ends of the bars retained in the channels

25 over the opening; the two channels having bar drive chains having 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, the engaged chain links spaced apart
a predetermined number of chain links in each of the drive chains, and retaining the
bars a predetermined distance apart; a drive mechanism for moving the drive chains

30 at substantially the same speed to slide the bars in the channels over the opening,
and a storage area adjacent the opening associated with the channels to retain the



In accordance with a first aspect of the present invention, there is
provided a security bar assenbly conprising, a plurality of security bars
driven by a bar drive chain, and a transfer nechani sm corpSegtemgerc200dm

di sk having a recess 20 adapted for feeding a bar end on to the drive
chain. In accordance with a second aspegt of the present invention, there
Is provided a transfer nechanismfor & security bar assenbly, wherein the

ohort |+ baPEWBRIAEY oo FBIRY LiB6E oY8F fid dYeRAGSTHIIE mBkhAn RS die/niByideef ™

wherein t transter nechani sm conprises si ates on

chai n, &% raouingitbe siedarity bars behween daiord pasitoyane atpositoecinnihighlhes. 1 n
accordaEFe Wi th a1%£$rd asgﬁgi of the present invention, there is provided
a t r ansPars FRIPIR | QQQ"WQ Mrity bar assembly, wherein the security bar
agsenbly conprises security bars driven by a bar drive chain and a storage
drive chain, wherein the transfer mechani sm conprises a transfer armfor

novi ng bars JBehntangsie drhibodiftert railsb?ﬁﬁdw:iés ansethbe cﬂé}ﬁﬂﬁ? asda(Ritgbar n. 13
Sept enber 2004 -2- In accordance with a fourth aspect of The present

i nvent i 88SemRbtia ansopering deeludinget plurality i9h seeity bars, the bass hapiegiretpined

ot of agecHiép sRtdfi bbiviedt g EFihoN diPndiing BbaRiorinR Unciing fod Ksdpar
for movinegepeonigisivigthd Stepbaf ndovikg deivai dhairis duides Withigthediwg/e chai n.
In accordance with a fifth aspect of the present 1nvention, thereis

dPovi deahanrelsuthe drivenehaing éwa@iqg adipining @Bam Iks: tagsing pRgosiRg Etaiagdt v of

compr | sERaeY adrsti5a, erbel NSl ihbs offfe it AASRSSIRETERAR, o1 s
ar e adaplidab acrossdhgepehing; $esding taysdeorsl bamtcasragagaincseosndclaig finkd aspect
ere

of the present invention, th i proyvi ded a security bar assepbly for an
openi nggE% ?s‘?rﬁa?{é&”'ﬂfl‘%ﬁ apmts?r&? Ch@&’blm}‘istfgorﬁéf’@ fﬁﬁﬁ@aﬁﬂlﬁg’@}fdgbl y
engage gopfintiiag nhdviRg tHe bYige thaimSandBfgaging further bars in further chain links

15 spaced the predetermined number of chain links apart until the security bar assembly

covers the opening.

Ancther example embodiment of the present invention also provides 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

20 on opposite 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 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

25 further moving the drive chains with further bars engaged in further chain links until
the security bar assembly covers the opening.

Brief Description of the Drawings

In drawings which illustrate embodiments of the present invention,

Figure 1 is a front elevational view showing one embodiment of a portion of a
30 security bar assembly with a drive chain in a side channel,



15 transfer nmechani smconprising-a transfer armfor noving bars between a
plurality of drive chains. In accordance with a seventh aspect of the
present invention, there is provided a security bar assenbbBgptembprioosng a
transfer mechanismin accordance with the second aspect of the present
invention or in accordance 20 with the2pbhird aspect of the present
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opposite faces of the opening, the bars slidable within the channels and
havi ng ends of the bars retained in the channels 25 over the opening; the
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to engage in chain links in the drive chains, the engaged chain |inks
spaced apart a predeterm ned nunber of chain links in each of the drive
chains, and retaining the bars a predeterm ned distance apart; a drive
mechani sm for noving the drive chains 30 at substantially the sane speed to
slide the bars in the channels over the opening, and a storage area

adj acent the opening associated with the channels to retain the 13

Sept enber 2004 -2a- bars when they are not in place over the opening.
Transfer mechani sns are provided for noving the security bars between a
stored position and a position in which the bars engage the bar drive
chain. 5 The exanpl e enbodi nent al so provides a nethod of formng a
security bar assenbly in an opening including a plurality of security
bars, the bars having retained ends extending between two channel s on
opposi ng faces of the opening and slidable therein, conprising the steps
of noving drive chains in guides within the two 10 channels, the drive
chai ns havi ng adj oi ning chain |inks; 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

| inks spaced a predeterm ned nunber of chain links fromthe first chain
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- further chain links 15 spaced the predeterm ned nunber of chain |inks apart
until the security bar assenbly coverz%the openi ng. Anot her exanple -
enbodi ment of the present invention al'$b provides a nethod of formng a
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drive chai ng.w th.further, bars .en ed in further chain links until the
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is a front elevational view s € enbodi nent of a portion of a 30
security bar assenbly with a drive chain in a side channel, 13 Septenber
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configuration bel ow an opening, Figure 4 is a detailed front view show ng a

drive chal anbrﬂq'eslp{soé: Eg{ai!gg 'sectionareidd v(?en\.f(\?rI Séh%&vir?gag ?ﬂ!rth_er embodiment of a

connection between a bar and a drive chain,

15 Figure 8 is a perspective view showing bars connecting to side channels with-
an upper container to store the raised bars above the opening,

Figure 9 is a detailed front elevational view showing the ends of bars joined to
chain links and stored in a container above the opening,
20
Figure 10 is a detailed sectional top view showing the escapement mechanism
for ensuring bars from an upper container engaging with chain links a predetermined
number apart on a drive chain,

25 Figure 11 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
chains on both sides of an opening,

Figure 12 is a front elevational view showing another embodiment of a security
30 bar assembly with flexible connection spacers between adjacent bars,

Figure 13 is a perspective view showing tape flexible connection spacers,



5 Figure 5 is a detailed sectional top view showing a drive-chain in a
channel guide connected to a bar across an opening, Figure 6 is a detailed
sectional front view showi ng another enbodi nent of a 10 d3fertemben2dgdt ween
- a bar and a drive chain, Figure 7 is a detailed sectional side view show ng
a further enbodi mrent of a connection between a bar and a drive chain, 15
Figure 8 is a perspective view showi ng-%ars connecting to side channels
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chain links and stored in a contai ner above the opening, 20 Figure 10 is a
det ai l ed sectional top view showi ng the escapenent nechanism for ensuring
bars from an Rigurer18 isna sidessectiogabyviey shiowing ladinear cortainenfoe detaiming heus,
nunmber apart on a drive chain, 25 Figure 11 is an end view showi ng a
cont ai ner above an opening with bars and an escapenent mechani sm for
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si de secti ongf I ew show ng a |1 near" contal ner retaining bars, 5 Figure
16 i s awithdmrs spacedapavi ascosdingito @ farthen ehiboslimenbof therisvention,r et ai ni ng
bars, Figure 17 is a side view show ng a bar drive chain and a storage
drifPe chain with bars spaced apart according to a further enbodinent .of

the inventi Opigure 18 is a side view similar to Figure 17 showing two bars nestled together

on the storage drive chain,

Figure19is a perspectiVe view showing two bars with elongated anchors
15  overlapping and the bars nestled together,

Figure 20 is a schematic perspective view showing the intermittent drive
mechanism for the storage drive chain according to an embodiment of the invention,

20 Figure 21 is a partial front elevational view showing yet a further embodiment
of the present invention wherein the bars are angled across the opening,

Figure 22 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.

25
Figure 23 is a plan view showing a bar transfer mechanism for transferring

bars from a drive chain to a storage drive chain.

Figure 24 is an isometric view of the bar transfer mechanism shown in Figure
30 23, showing an exploded view of the partially broken away sprockets and chains of
the drive chain and the storage drive chain.

Figure 26 is an isometric view showing the top of a bar end with an elongated



" 10 Figure 18 is a side viewsinilar to Figure 17 showing two bars nestl ed
together on the storage drive chain, Figure 19 is a perspective view
showi ng two bars with el ongated anchors 15 overl appi ng adSeptemben2004

- nestled together, Figure 20 is a schematic perspective view showi ng the
intermttent drive nechanismfor the storage drive chain according to an
enmbodi ment of the invention, 20 Figure®4 is a partial front el evational
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| i nks ‘bet ween rods above the openihg 25 Figure 23 is a plan view show ng a
bar transfer mechanismfor transferring bars froma drive chain to a:
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brolgen away sprockets and chains of the drive chain and the storage drive

chain. Figure 26 is an isonetric view show ng the top of a bar end with an
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difference in construction of the feed slot on the bottomof the  bar end

conpared to the top of the bar end. 10 Figure 29 is a bottom plan view of
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Figure 30 is an isometric view of an alternative bar transfer mechanism,
showing chain links having curved outside edges, wherein some of the chain links
include a recess for engaging a pin on a bar end.
15 | :
Figure 31 shows an alternative embodiment of a bar end, having a single pin.

Figure 32 shows an alternative embodiment of part of a bar transfer
mechanism, having two plates on either side of a chain drive sprocket, each plate

20  having a recesses adapted for feeding a bar end on to a chain.

Description of the Preferred Embodiments

A security bar assembly 10 is shown in Figure 1 with a plurality of bars 12
25  spaced apart by connecting links 14 which are interspaced between adjacent bars
12. The connecting links 14 for two adjacent bars 12 are interspaced between
connecting links 14 joined to bars above and below the two adjacent bars 12. The
ends of e.ach bar 12 are inserted into channels 16 which have a drive chain 18 which
moves on a first sprocket 20 and a second sprocket 22.
30
Figure 2 shows a section of a security bar assembly 10 positioned in front of
an opening 24 in a wall 26. A storage area such as a container 28 is shown above
the opening 24 and folded security bars 12 with connecting links 14 are shown in the



“include a recess for engaging a pin on-a bar end. 15 Figure 31 shows an

al ternative enbodi nent of a bar end, having a single pin. Figure 32 shows
an alternative enbodi nent of part of a bar transfer nechdhBeptemhendofd t wo
. plates on either side of a chain drive sprocket, each plate 20 having a
recesses adapted for feeding a bar end on to a chain. Description of the
Preferred Enbodi ments A security bar a&senbly 10 is shown in Figure 1 with
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i nsert dleiopepingh24nel s 16 which have a drive chain 18 which noves on a
first sprocket 20 and a second sprocket 22. 30 Figure 2 shows a section of
a security bar assenbly 10 positioned in front of an opening 24 in a wall
26. A stora M§ abote tiPseedHl 24
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| over civeanfrbmnhetsprodidet2 so thatptherendpiede |38eofo¢mmof1me bars 12 do not
interfere with the teeth of the sprocket 22, The channels 16 are held to the wall
beside the opening 24 by bolts 44 and a snap-on cover 46, shown in Figure §,
15 extends over the channel 16. As the channel 16 is preferably placed on the inside of
the building, the cover 46 can only be reached from the inside.

A multiple tooth connection is shown in Figure 6 wherein the disk member 34
on the projection 30 of the bar 12 has two end pieces 36 that are spaced apart the
20 exact distance so that they engage in adjacent apertures between chain links 38.
The two end pieces 36 prevent the bar 12 from rptating.

Whereas Figures 4, 5§ and 6 show the drive chains 18 with sprocket axes
substantially at right angles to the bars 12, Figure 7 shows another embodiment
25  wherein the sprocket axes are substantially parailel to the bars 12. A modified chain
link plate 38A is shown with an engagement groove 39 spaced away from the drive
chain 18. The end piece 36 of the bar 12 fits within the engagement groove 39 and
holds the bar 12 as though it were held in the chain link in the manner shown in
Figures 4, 5 and 6. The drive chain 18 and sprockets 20,22 are then turned through

30 90° so the channels 16 can be placed in the sides of an opening.

Whereas Figure 1 shows connecting links 14 between bars 12, Figure 8 is a
perspective view showing a security bar assembly with bars 12 and no connecting



" away fromthe sprocket 22 so that the end piece 36 of each of the bars 12
do not interfere with the teeth of the sprocket 22. The channels 16 are
held to the wall beside the opening 24 by bolts 44 and at%Repeohercd®0er 46,
. Shown in Figure 5, 15 extends over the channel 16. As the channel 16 is
preferably placed on the inside of 2 bui | di ng, the cover 46 can only be
reached fromthe inside. A nultiple.todtth connection is shown in Figure 6
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bars 12 cannot easily pried apart. Figures 9, 10 an e-the
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and i sthenepenioay & aitaer 6ad of theedibyreahal) isie drive mva}eeanamhaiaeng:agas ar ound
thg SPiCEerfDevelfodl 500N the 89648 to drive the first sprocket 20. Thus, rotation -

of the drive shaft 52 rotates both first sprockets 20 on either side of the opening in
the channels 16 and moves the chains 18 at exactly the same speed so that the bars
12 remain substantially evenly spaced apart when they are engaged in individual |
chain links of the drive chain 18. |

20

An escapement wheel 56 is attached to the drive bevel gear 54 and has a

notch 58 to engage the projection 30 of a bar 12. Initially the bars 12 are stored in a
stored configuration which in the embodiment shown is a container 28 above the
opening and positioned above the cross shaft 52. A guide strip 60 guides the bars

25 12 into a slot 62 where they individually fall. As the escapement wheel 56 rotates the
projection 30 of the first bar 12 is engaged by the notch 5§8 which moves the bar 12
down until the end piece 36 of the bars 12 engages in the connection aperture of the
chain link 38 that is positioned on the sprocket 20 at the location where the tooth is
missing. This applies for both sprockets 20 for both drive chains 18 on either side of

30 the opening. As the drive chains 18 move downward, the projections 30 of the bars
12 fit into the slots 32 of the channels 16. The escapement wheel 56 continues to
rotate until it picks up a second bar 12 and Jowers that in the slots 32 of the channels

16, at the same time each end piece 36 of the bars 12 fits into a connection aperture



on the sprocket 20 is shown nore clearly in Figure 10 with the end piece 36
engaging 10 in the chain Iink 38 of the drive chain 18. The first sprocket
20 rotates on axle. 48 which in turn is driven by a drivéhSertemberg884 50.
A drive shaft 52 extends across the opening between the two drive chains
18. Wiile not shown, the drive shaft 52 is driven by a gear notor that can
rotate in either direction to slide th& bars 12 across the opening. On

ei t her cﬁfyjcl%ntlﬁﬁ trtheanbimigttobth pesition va thesptoaket 205 hihaontimeesyestills t he
driven bevel gear 50 on the axle 48 to drive the fi sprci_g et 20. Thus,

st
rot at i @il ofdhetbiars 42 ate spaged apar acrassdhe GPRNING 24 Eﬁ? seeighttopthy e t her

de of th th anel t t

She- samprodua i she eri pihBE A8 I EigBog 1o Bl G otk ik, 1 oh8 2 exact!y
t oth nhisdd vides at”

Y i e Rl S e

hassa fapthenba®.tlo @ figrdleer embogdimsnsthe spead obthexdiivg chain repres t?? PEE bars

12 are storgqlc%ﬁ s ored configuration which in the enbodi mrent shown is a
cont ai RKCOR Wb ahd OBVIS'QI’II ng and positioned above the cross shaft 52. A
guide strip 60 guides the bars 25 12 into a slot 62 where they individually
fall. As the escapenent wheel 56 rotates the projection 30 of the first
bar 12 is eryhgadaisingibe bar&;rihsslrmmcbalmmygs imtheeppasite dratianas doeke

chai n hRessapemant s 56 | Senoth Sfin UE SeRBEent ARRIEE Al he, .
thegt Oﬁgjécﬁoneqswmacﬁ bas12BRdi diserigigekdhb endrpiete s fRimfthe drivelchainve
char ns on elther side of 30 the opening. As the drive chains 18 nove

downwarig. The bar dj2dstraised @@l pasherhintathe camtainer 28pyshing ohesbarsy of the

channel s 16., The escapenent, whee le ks up
a secomtPYRIAsq fa"%\}&é%@tat |ﬁ£re%q{g$\¥jﬂgft‘.lo\:?i§?§3ﬁ g‘?atéﬂ ﬂ%ﬁgﬁgg# thé?[‘é’% éz;t the
sane t 'd’f‘%ngé%Ps qnd A?é fHe€ebak 72 nidve ippwards2héy spread outdodake epttherspgper t ur e
13 September 2004 -8- of a chain link at the mssing tooth position on the
sprockeiftﬂécomtaieebﬂﬂtl nues until all of the bars 12 are spaced apart
acagss t he opening 24. For an eight tooth

Whereas the mechanism shown in Figures 9, 10 and 11 illustrates the
container 28 being on top of the opening, in another embodiment the container 28
may be positioned below the opening. The same mechanism as is illustrated would
be used for feeding individua! horizontal bars 12 to engage with the chain 18.
20 However, there is a spring mechanism (not shown) provided to push each horizontal
bar 12 up to ensure that each of the projections 30 engages in the notch 58 of the

escapement wheel 56.

In further embodiments, the security bar assembly may have the bars 12
25  substantially vertical, with the channels 16 and drive chains 18 at top and bottom. In
this configuration, the engagement of the bars 12 in the drive chains 18 does not rely

on gravity.

When connecting links 14 join the bars together, the escapement wheel is not

30 essential providing the first bar 12 is always retained in a chain link 38 of the drive
chain 18. The sprocket with one tooth missing only allows the end piece 36 of a bar

12 to engage where that sprocket tooth is missing. With the mechanism shown in
Figure 4, a chain guide 40 pushes the drive chain 18 out from the sprocket 20,22 so



sprocket 20, the end piece 36 will engage in every eighth chain link. In
one enbodi nent an eight tooth drive sprocket with one tooth m ssing
provi des 4" spacing 5 for the bars.- In a further enbodi mdhSeptamberR0sd of
- the drive chain represents 2" per second both up and down.. When rai sing
the bars, the drive chain noves in the _opposite direction as does the
escapenent wheel 56. The notch 58 in tRe escapenent wheel 56 picks up the

10 proj ' ; ' ' th
i e sk R Sprdck Bl o3 8o 3% IntertBRE with #58 Ad Blode 96 BREhbEP 12 Ehoddiy ( e
pushi ngna teaindink<38 oftherdiive chiain d8ntlaithismeéchanismrother sggingi ned with soft
material to reduce the noise, of the bars rﬁz. As élhe barg 1E vae.upwards
they sATERgnentsArRNEvViged; ha opg-grabodimen plygs TQ sHeh asghat showaiR,s ¢ he
mechani ' i b ; ' bei n
ot op "B Erd HosTiGhEdh cach of 8 kordalldd eetiBh psftureo 3pages i) el N9

posht i adhedthzdt linkg 38. dherplogs 70 e preferalsly needes of plastis antlmeve atithothsoul d
be used for feeding individual horizontal bars, 12 to engage . with the chain
18. 20 qhsiliBks 38nius nreventing theentpiesas 36 of tbe E@ﬁ%aﬂ)e ng dyachaiys h

each hqgygd t : ' '

engaged TS 8Y spBeinalhe Hlugd 76 Wfebeleifingd flinfber of endiPhAS 9aR aithg
enmbodi thetdtivetdimins,ahebary 1Rare apaest lapantthe medetehmined distihdbas they
substantial |y verti,caH, wth the channehs 6 and drive chains 18 at top and
bot t omCarnot RD3ge dhihgyehaip idgHinksiheiedhg aggrlocAtedsars 12 in the drive
chahns 18 does not rely on gravity. Wen connecting links 14 join the bars
toget her, the escapenent wheel is not 30 essential providing the first bar
12 i s al waysAmether eartbodimentioanairtainkhd$refdetemindd distatice apard is Siewn in

- sprocket, wth one tooth m.ssing only allows the e | ece 36 of .a ba 12
to eng%@”ﬁﬁn@?eﬂ? this e gpt, '&%Pﬁ&%ﬂ% %t%@?a'ﬂ;{gﬁ%aﬁ%%ﬁé&t%ﬁ'@ﬁ%{mm in
Fi gure ' ' , ' chain 18 out fromthe sprocket

20, 22 Hlqh %?Pgﬂgyr&g%%?th%é%ﬁd sBocket 22.

156 The sprocket 22 is a truncated sprocket, that is to say, a sprocket with the tips
of the teeth 22A removed. By having truncated teeth, the end pieces 36 of the bars
12 do not interfere with the teeth 22A.

Whereas a truncated sprocket is shown for this embodiment, a sprocket with a
20  missing tooth as shown in Figure @ may be used or, alternatively, chain guides 40, as
shown in Figure 4 may be used to move the chain away from the sprocket.

Flexible connection spacers 80 are shown attached to the projections 30 at |
each end of all the bars 12. The spacers determine the predetermined distance
25 between the bars 12 when they are across the opening, but fold as shown in Figure
12 when the bars are moved across the opening into the container 28 so they are
able to nestle up to each other. When the first bar 12, which is never disengaged
from the drive chains 18, moves up, the spacers 80 puli the adjacent bar behind it to
engage in chain links of the drive chains 18.
30
As shown in Figure 13, the flexible connection spacer 80 is a tape with holes
82 that fit over the projection 30 at the ends of the bars 12. In another embodiment
separate tapes of predetermined lengths are atiached between adjacent bars 12. In



-9- that- the sprocket teeth do not interfere wwth the end piece 36 of the
bar 12 engaging in a chain link 38 of the drive chain 18. In this
mechani sm ot her spacing arrangenments are provi ded. |n on#3 8apeabers804 pl ugs
- 70 such as that shown in Figure 4, are positioned in each of the so-called

connection apertures or spaces in 5 thf chain links 38. The plugs 70 are
preferably made of plastic and nove Vi ®-the chain Iinks 38, thus

pr event#iggrét ﬂ@ tggahgegat%%anﬁ@c@in &agcéraédwisla?cmeaa%mmsitnr&;glhaihble Big'ws 38.

By spaci a predeterm ned nunber of chain |i'nks apart al ong

t he drithe prbjeictions B0 aidhe ehds af ¢he pare 12232t screve clarep86thiough theserdhce as
they cannot _engage jn t chain 38 1inks where the plugs are,l qcated. 10
Anot hePiesEHA Rilra the-gatle spAce E)?BER!F'@FM(?\%@'SEQQCEJP%@’%W%@S?]%OM in
Fi'gure g | hiad i ’ ' i : S
posi ti oI_gn'éHré ﬂ%%‘ﬂ?ﬁ‘&s ﬁgggggm ngrzungg?ﬁ?ﬁ%aégggr]? 8t')55%)'?'010 e't@ %%Ih?%@%klze% ocket.
22 Bs ahereinc Kiguite o showes thel dantainer28 slpedeso thaidhe bavs are pbeitionpd  of

the teeth 22A rempved. By having tr_unce&ed teﬁth,, t he endIEi eces 36 of the

bars TONNeaAsly. i Hie Featainefid8 ismpsitiongd\below theRRerRg as ted sprocket

S shom E"%r hi s enbodi nent, a sprocket with a 20 m ssing tooth as shown
in Fig rd ly be used or, alternatively, chain guides 40, as shown in
Figure 4 may be used to nove the chain away fromthe sprocket. Flexible

connection spacers 80 are shown attached to the, proj ectio&z 30 at each end
of all the Hafdgures %éasqmi:&asaa@fb@rmdmeﬂbrseﬂﬁwmm hgs & serAnd 5

Ef;ﬁfg%eig?&ﬂg% ﬁpéﬁns"i’@?é?réd‘@aé%?oéﬁgé%ﬁet ifPeh! ! gesE‘gtoFétﬂnéjdﬁ\?e Shang 1 n

€ bars are nove Cross the opening Into e contal ner
28. so gthaie positiorsd in line with the bapdtive ehamsot$reitheidincentthe first speocke,

whi ch is never djsengaged fromthe drive chains 18, noves up,, the spacers
80 pul (20 Pasiepast aheva e SRATIRG arpasionHAaceR R eHOND, SRICEKELTR or  ve
tcgg'en\?mtfeﬁo%gﬁ% éﬁeﬁfﬁﬁ‘."nn'tﬁe EhBEdimbhts BRGwh! g irockerNGelaiPffusesed” 80 is a
sprockets as shown in Figure 12, so the sprocket teeth do not interfere with the
15 connections between the drive chains and the bars 12. The bars 12 have projections
30 at each end to fit in side slots 32 of the channels 16 as shown in Figure §. Disk
members 34 on the ends of the projections have elongated anchors 92 which have
four protrusions 94 in line to engage in apertures of adjacent chain links. As shown
in Figure 19, the anchors 92 have a width less than half the width of the space
20 between link plates in the chain link, and the anchors are arranged to overlap so that
adjacent bars 12 have anchors offset so that the bars can be retained together when

in the container 28.

In Figure 17 the bars 12 are shown spaced apart with a first bar having the
25 anchor 92 spanning between the bar drive chain 18 and the storage drive chain 90.
When the bars 12 are moved into storage, the bar drive chain 18 moves the anchor
92 so that it engages with the storage drive chain 90, this chain is driven
intermittently and it moves just sufficient for the top anchor 92 to clear the bar drive
chain 18. Then, as shown in Figure 18 the next bar 12 is moved up and t_he anchor
30 92 of the lower bar overlaps the anchor 92 of the first bar so the ftwo bars 12 nestle
together. Thus, when the bars are stored they are all nestled together on the storage

drive chain 90.



82 that fit over the projection 30 at the ends of the bars 12. |In another
enbodi nent separate tapes of predetermined .lengths are attached between
adj acent bars 12. In 13 Septenber 2004 _10- Figure 14, thda3Spptrinbpr2004
- connection spacer 80 is a cable and fits through a hole 84 in the

projections 30 at the ends of the bars éz. Set screw cl anps 86 through the
end pieces 36 secure the cable spaceF1 0 to maintain the distance between

- the bars 12. Tofower or fidisé h%afd‘ﬁ,%%%ﬁi}d@ﬁ&ﬁég%ﬁﬁrﬁ% §tB?é%é ?%9@ iglég q

are positioned linearly 5 therein. ows the contalhe

so t hat9Q fepesitiened abpue ior ibelaw theopehingethd storagee ddvaichaine80 Atovies

positio e,. Openi as shown in Figure 12. In Figures 17, 18 and
19, andﬁﬁe&':rﬁg%‘r@Wd#e%éjmdjﬁ? E%’&vﬁ? Achers 92 inta thesgentipuausive chai ns
referragol RiedsHaif i ' s ' | S, are
posi ti gﬁedmgﬁrﬁe W t r:ﬁt'lr?\éell;g?mé?%@gghal nsﬁl%tceﬁf?ﬁgrs ﬁ%%pgcagﬁ/? (lt?%g?gpr st
spr §ckdé arEmgeddptansee thatdhe spaeedyetween bars pices| tHeomemibae opekain linke, gecond
sprocket éﬁ Hpeéow t he ogg&i nﬂ. Jn the enbodi nrents shown, the sprockets are
al | traigayage ANERELSS L€ ORBMRG: n Fi gure 12, so the sprocket teeth do
not interfere with the 15 connections between the drive chains and the bars
12. The bars_12 have projections 30 at each end to fit in side slots 32 of
t he channel Figerea20 éhawehematicnerspéctivdi view ofetheairiveIdecohanibm fondse bar t he

"l e SrURGHBE T SrBLHE FEwl dive sBamshown i Howes TRaefihnAn n Fi gur o
2910t hanehviealste §3ar 200 rAckhdl ithreartiioyirve Ead ¢ {h Bhvd ife ARG 2°

between link plates in the chain I'lnk,
over | agesendisarockets 2022 obthedbarairivevehainc War intedniitient dive bear s¢dgmear s can

are shaWA S SR IiGeth ftnha hfermiediatE 65201199 2nd drives andnGrmiiens s ng
e - 3RS0k fpes B BiBoe e et 02 BLAAERED Sy o,
so t hakeyed o theyedermediatengeart H%ignd hasve cutmait it 1@0whichiis pobitioned aibdveven
15 the intermittent drive gear segment 104. A locking dog 112 is attached to the
intermittent drive gear 106 and only permits the intermittent drive gear 1086 to rotate
when the intermittent drive gear segment 104 meshes with the intermittent drive gear
106. At all other times the intermittent gear locking dog 112 cannot rotate as it is
prevented by the periphery of the locking wheel 108.
20 '
The drive mechanism as described may be a gear drive motor to rotate the
drive shaft 52. In a preferred embodiment a brake is included with the motor so the
bars 12 cannot be sh'ifted when the power is off. In another embodiment a manual
rotating crank arm (not shown) may be provided so that if there is power failure the
25  bars 12 can be either lowered or raised manually simply by rotating the drive shaft
52.

Furthermore, for emergencies, a clutch or release pin may be included
between the gear drive motor and the drive shaft 562 to disengage the gear motor
30 from the drive shaft 60. This allows the bars 12 to be pushed up or down as the drive
chains move freely. The drive chains 18 rotate on the sprockets 20,22 and when
each horizontal bar comes to the ends of the drive chains 12 it disengages from the
drive chain 18 and either falls onto the floor or, alternatively, falls into a container



“intermttently and it noves just sufficient for the top anchor 92 to .clear
.. the bar drive chain 18. Then, as shown in Figure 18 the next bar 12 is
“noved up and the anchor 30 92 of the | ower bar overl aps tfh&Septeiber 2924 of
.the first bar so the two bars 12 nestle together. Thus, when the bars are
stored they are all nestled together on the storage drive chain 90. 13
Septenber 2004 11 To | ower or raise the bars 12, depending upon whet her t he
storage drive chain 90 is positioned ab®e or bel ow t he openi ng, the
storage drive chain 90 noves intermttently feeding the bars so the

anchors 92 e 8. The
intermttent ve hﬂobqﬁﬁggﬂiorage h%’{clh\vga.}éﬁglgwagg g{dss&arran% to ensure
that the spagsvdpetomsiingfsran emergeﬁdye Thierbecurity baraissehibiyis preferablynay s

t he sane across the opening re 20 is a schematic perspective view of

t he drive nﬂﬂﬁﬁ%’ 9ﬁ‘1th8ﬂn$’ﬂ% OﬁérbU"GFﬂQ/@S iaiders gre pgt ?ﬂ%‘ﬁ‘s@&ﬁé@eﬂﬂﬁt\ﬂ@ chain

shown in Fi é% An 10 internedi ate gear 100 neshes with a
cont i nuous |ve g ar B drive the first or second sprockets 20,22 of

the bar grive chain. An intermttent drive gear segnent 104 is forned

integral with the_ internedi ate gear 100 and drives an intermttent drive
gear 106 whi ch driiguees 23 typugh #8 ilivsivate annalteroativaembpdiment obadransier

wheel 108 | Snelfir fr baBeidlifh BB 12 Befliatn Uile ALITAE bRt diprhi o

S p03|t|on bove |ve gear segre i ng

dog 112 is 0.3nHed illustrated] embbdimerit] frahsférlavm 13his ﬁn@@icbamwﬁhlaftrwfmts
the intermttent dr|ve gear 106 to rotate_ when the |ntermttent drive gear

segment 104 afERiBsT34 whighia oneration mayves ahaui@ rgtalional geth.ghoym byt her
;LQSZnEEQ Qﬁégﬁﬁggifﬂeﬁ%n% %hﬂ agﬁé%ﬁﬁgg%qgggFgggtgﬁgﬁgpbdgsnechanlsm
as descri bedﬁgmesm.ﬁ thrgagh 29¢ twﬂanﬁena bar 12fratredtiveechaini V8t $tatdged2. I n a
annot be sITHEcHaIngR- The "ol of GebHTe! aith pin JSBAIORaBat) A3fts achiak
by a mechanism comprising transfer arm 130, lever arm 136 and lifting arm
138. Lever arm 136 is pivotably connected to back plate 160 at lever arm
15  mount 162, and is pivotably connected to transfer arfn 130 at arm joint 164.
Lifting arm 138 is pivotably connected to back plate 160 by lifting arm mount
166. Arms 130, 136 and 138 are in turn actuated by cam wheel 140. Outer
groove 142 in cam wheel 140 accommodates lever arm pin 146 provided on
lever arm 1386, so that rotation of cam wheel 140 moves lever arm 136 as
20 lever arm pin 146 travels in outer groove 142, Similarly, inner groove 144
accommodates lifting arm pin 148 provided on lifting arm 138, so that rotation
of cam wheel 140 moves lifting arm 138 as lifting arm pin 148 travels in outer
groove 142. The motion of iiﬁing arm 138 is communicated to transfer arm
130 by actuating pin 150 which travels in lifting arm groove 152. Cam wheel
25 140 is driven by drive wheel gear 154 via transfer gear 156, shown in
phantom in Figure 23. Cam wheel 140 may be adapted to drive storage drive
chain 90, and drive wheel gear 154 may be adapted to drive drive chain 18,
as shown in Figure 24, which shows drive chain sprocket 168 and storage

chain sprocket 170 in exploded view.



rotating crank arm (not shown) may be provided so that if there is power
failure the 25 bars 12 can be either I owered or raised manually sinply by
rotating the drive shaft 52. Furthernore, for emergenci ed3 Septemierca00ér
- rel ease pin may be included between the gear drive notor and the drive
shaft 52 to di sengage the gear notor 30 fromthe drive shaft 50. This"
allows the bars 12 to be pushed up or do\df-as the drive chains nove
freely. The drive chains 18 rotate on the sprockets 20,22 and when each

the drive chai n Teissed HFREINRE I ERe bHECETEsI g donbetdgORTaR] Mo
falls into ®2;dntengeging driferhaires a?@ﬁé’toreg;% dﬁé}ﬁrﬂﬂ NAs WPCsltdrstive to the
particul ar. enbodi ment provi ded, thus provi escape opening for an

ener gency. mél%ﬁanﬁfefwmnﬁwmsate@lrpﬁgveseaﬁmnqaﬂ&,dé@bﬂfe ohsi de of

Techani sm’ ﬁﬂ%&ﬁ%@u@f«?g%ﬁh SRttod 180k whndFe e SEno B BidoiAhm: of
a transfgr s 2B thasudh 265 My ehgegdbRsic? et MREIBZthe Bas BadE ak8 and

storage chaln 0. In theillustrated enbodi nent, transfer arm 130 i s

provi ded w prodded arily 2top fgad gloh1722nchi ch in operation noves about a
rotational path, shown by 10 doffed lines 134. Transfer armpin 132 engages
a bar end, as shown in Figures 26 through 29, to transfer a bar 12 from
drive chain 18 to storage. drive chain 90. The notion of transfer armpin
132 along path 134 is actuated by a nechani sm conprising transfer arm 130,
|l ever arm 136 and |ifting arm 138. Lever arm 136 is pivotably connected to
back plate 160 at |ever arm 15 nount 162, and is pivotably connected to
transfer arm 130 at armjoint 164. Lifting arm 138 is pivotably connected
to back plate 160 by lifting armnmunt 166. Arns 130, 136 and 138 are in
turn actuated by cam wheel 140. Quter groove 142 in cam wheel 140
accomodat es | ever arm pin 146 provi ded on



lever arm 136, so that rotation of cam wheel 140 novés |ever arm'136 as 20
‘l'ever armpin 146 travels in outer groove 142. Simlarly, inner dgroove 144
accommpdates lifting armpin 148 provided on lifting arm 138eptembeh(od
“rotation of cam wheel 140 noves lifting arm 138 as |lifting armpin 148
travels in outer groove 142. The motian of lifting arm 138 is comruni cat ed
to transfer arm 130 by actuating pin 150 which travels in lifting arm
groove admtiaafeet siot 174, £adhiof whiclvare byapiedve bd‘@ﬁjaA@Iby trafistdraarhi pirpf er
gear 15? shown in {)hEntom in Figure 23. Cam wheel 140 may be adapted to .
drive sidrdg&ann Rar 12 hstweerstosage drive ehaine90 agd har deye hain 88 aitceithat t o
drive dHir% ighain 18, as shown in Figure 24, which shows drive chain
sprocket and storage chain sprocket 170 in expl oded view 13 Septenber
2004 -12A Figures 26 through 29 illustrate a bar end having. el ongated

» anchors 92,1Ft_or gngagi ng drive chain 18 and storage chain 90. As an
“alternative YRS ehews anraliesnativereenfiguration fardke linkein drivechainet8,in and

18, th ' t for,. ith th

chai n ¢ PEh 08 pldes THLUL Sk b B SRR sl RAB RoRornBiat Sttins or arm
pi n 132pravidesdarsneooth exterioruaved edriabé Bs&irlv@FtHaﬁ?%?ﬂmé\Feslil?otﬁﬁmrjr\?e
Septenber 2004 -13 a bottomfeed slot 174, each of which are adapted to be

engagedSFPCkebh88 clin sligh #n smbpsiimest, periodiclinksimay bevwronideddnagkichdide e
chain (e [ ). - ' ' L. direction. 5 Figyre 3Q shows an
al ter n?t@ Fgéegi gggﬁgﬂ%‘ﬁ?%@%@'ﬁ%@% ﬁ‘gﬁ%ﬁ l%g%ée@ﬁgiaﬁc?g]maaatw BRI de
pl 40es 18@ onfthedwr éridsk Ihaperationmeedrivas 6h&ihel SRS BRSGRDdrive 'EﬁFbckM ovi des
a snooth exterior curved surface as drive chain IS noves around drive -

spr ocket€8.08ith pars i2 stagkedalamendivg sprocketit €8.Ibars 3 2mill pesiodicallydzel i n

‘Qﬂtﬁ%ﬁ?gtéﬁ ok &?pqa;%?mé‘ﬁﬁumﬁ Qrldehat 48 when & focesthd Qgéoﬁgs%%aa%gg to’
accommodate a side pin 180. Side pins 180 may be rotatable to facilitate movement
against side plates 182. Similarly, channel pins 181 may be rotatable to facilitate

15  movement in channels 16.

In alternative embodiments, as for example shown in Figure 32, one or more
circular rotatable cam disk(s) may be provided beside drive sprocket 168, wherein
the cam disk 188 has a recess analogous to recess 184 so that cam disk 188 |

20 functions in the same way as side plates 182 to achieve the same result of admitting
bars 12 into engagement with drive chain 18 (somewhat analogous to the function of
notch 58 in escapement wheel 56 shown in Figure 11). The geometry of recess 184,
or recess 200 in side cam disk 188, may be varied o facilitate handling of side pin
180. In an alternative embodiment, as shown in Figure 31, a single bar-end-pin 186

25  may function in a similar manner to both side pin 180 and channel pin 181.

Figure 21 shows a security bar assembly wherein the ends of the bars 12 are _
connected together with a pivotal sliding bar attachment 120 that can have a single
pin assembly for connecting to a chain link 38 as shown in Figure 4, or a multiple

30  connection as shown in Figure 6. This permits the bars 12 to be zig-zagged across
the opening.

Whereas the drive chains 18 shown in the other Figures have been shown



" 10 180 on the bar ends. In operation, as drive chain 18 travels around '
drive sprocket 168, with bars 12 stacked above drive sprocket 168, bars 12..
will periodically be admtted to engagenent with drive chaPepte@beiidfida

. recess 184 becones available to accommpdate a side pin 180. Side pins 180
may be rotatable to facilitate novenent against side plates 182.

Simlarly, channel pins 181 may be retldt-able to facilitate 15 novenent in

onaor gt abBpfifeS SRR 26 M2ethE ?f?@%@?%{ﬁﬁéﬁ R SheB LA | ve
spr ocketivéd eBainfA ihich i oteBIess KALRI8 i‘ﬁw@ égﬁé&ﬁétﬁﬁn@ Hiﬁofné’? ﬁit-gz o
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In an alternative enbodi e as sho a sin
186 259nﬁjmﬁaﬁﬁc36 oﬁthe:barsslu‘z}n Wihemtherlarst1® are movedeupinto 166 stordge reacl
pin 18 wherein the ends_of the

re 2 r|t bar  assenbl

bar s 18 the Einérdiafee hain Joke f s Urva cRTTEA fSKd i A Shewinin Werrighte, 120
that c [ 8 as
shown ?ﬂ*“é“éﬁ?i"ﬁ“%%ﬁ’e@b?tw SFEfgtherds BORIER, Tho SRrobiStaoh buftnd,

per m tdrivehehainri8Al down feedingdhe dgye d 2amross the bpeningramd) provMed the t he
rgve chai.ns 1§Y sho |n t e ot her Figures have been shown 13 Septenber

(] ﬁQ?C'Q%Pﬁ st sprocket 20 second sprocket 22 in Figure 22
there is shown a dr| ve chal n 18A which is not endless. A single drive
sprocket 20A is positioned at the top of the channel 16 and the drive
chai n 18A hbhe seeuriydasiassembdymay be]prmmled pathrmnmihlcpvermgcﬁ'eré ¢lottchai n

a tr oty TO i BedeOEBBIL O Al hybeino defest 8P shriosrectéaied shaties 36
of thewifitife dds Yheie ddvRrip@ adapledts cORMBE: 1éthe distal PBrfd P bR SE&hity
15  bar assembly, for exan_'lple by hooks. Alternatively, the cloth may be provided in or
around the bars 12. For example, bars 12 may be threaded through pockets in the
cloth, so that the cloth provides a screen that does not allow one to look through the
security bar assembly.

20 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 claims.



28 the internediate chain links of the drive chain | BA fold up as shown in
the Figure, so the bars 12 are stored as close together as possible. The
sprocket 20A pulls the drive chain 18A down feeding the ba3Sentgmken2984 t he
openi ng and provided the 10 spacing between the bars 12. The security bar
assenbly may be provided with a cloth covering. The cloth covering may be
retractable, for exanple, by being rolled ﬁg a spring-actuated shaft, wth
t he ends of the covering adapted to connelt to the distal portion of the
security 15 bar assenbly, for exanple by hooks. Alternatively, the cloth
may be provi deyEI@QLAIM: around the bars 12. For exanple, bars 12 may be

t hreaded t hrough pockets in the cloth, so that the cloth provides a screen
that does not allow.one to | ook through the security bar assenbly. 20

Vari ous changes may, d o the, embodi nents shown herein wthout -
departing froi‘the%ggﬁgnﬂgia&ﬁésﬁw LEPMPHS 8t i on which is linited only by
the followng clains. 13 Septenber 2004 -15- WE CLAIM 1. A security bar.
assenbly conprising: 5 a plurality of security bars driven by a bar drive
chai n; andSa transfepluralithahsecuréyiars driven by cabandrive thainhgnd r ecess
adapted for feeding a bar end on to the drive chain. 10 2. The security
bar assenbly of claiml, wherein the camdisk is attached to a sprocket,

the sprocket engagestrafsfePmecahlstn eBRIpPisHiCa @8altPdisR MhvirR)'d 2668sd ddatad

drive chain when the bar is fed onto the bar drive chain. 15 3. Atransfer
‘mechani sm for a seferfeedinga bas eadininto thealrdlechdie. security bar assenbly
conprises security bars driven by a bar drive chain, wherein the transfer
mechani sm conpri ses side plates on the bar drive chain, and the side

plates arfp adgpt edThe seABELANSsSAAIGNCIAIAT 5, wherein the cam disk is attached
to a sprocket, the sprocket engages the bar drive chain and a bar end
engages the bar drive chain when the bar is fed onto the bar drive

chain.

15 3. A transfer mechanism for a security bar assembly, wherein the security
bar assembly comprises security bars driven by a bar drive chain,
wherein the transfer mechanism comprises side plates on the bar drive
chain, and the side plates are adapted to engage the security bars.

20 4. The transfer mechanism of claim 3, wherein the side plates have an
external convex arcuate conformation for engaging a side pin on the
security bars, and wherein periodic side plates are provided with a
recess adapted to accommodate the s'ide pins on the security bars to
admit the security bars to engagement with the drive chain.

25
5. A transfer mechanism for a security bar assembly, wherein the security
bar assembly comprises security bars driven by a bar drive chain and a
storage drive chain, wherein the transfer mechanism comprises a
transfer arm for moving bars between the bar drive chain and the
30 storage drive chain.



20: 4. The transfer mechani sm of claim 3, wherein the side plates have an

external convex arcuate conformation for engaging a side pin on the
security bars, and wherein periodic side plates are provi d@8eptemhers2004ecess
adapted to accommpdate the side pins on the security bars to adnmt the
security bars to engagenent with the drive chain. 25 5. A transfer-

mechani smfor a security bar assenbly, whejgin the security bar assenbly
conprises security bars driven by a bar drive chain and a storage drive
chain, wherein the transfer mechani smconprises a transfer armfor noving
bars between tthe balhefrapsfesmaechanismofslaimd firthrexpomprising arczinn whes!

Sept enber 2004 -16 . 8 5 10. 20, 2511., 30 The ran;fer
mecl?hani sm of cl ai m%%répwa@%egéﬁﬂﬁ? grflarqa%é OO0 Fflugte théFad'lﬂtf?r PiMhrked to the
transfer armto actuate the transfer arm The transfer mechani smof claim

6, further conprising a lever armand a |lifting arm wherein the lever arm
and the lifti :?g; ar miRg Bagsfer seahanisen ghglain @, fuithér cdrepdsingwehlesker aemdnd

wherein thg transfef ;RIS wherein the lever arm and the lifting arm are driven by
engagement with the cam wheel, and wherein the transfer arm is
operably connected to the lever arm and the lifting arm.

8. The transfer mechanism of claim 7, wherein the transfer mechanism is _
10 operably connected to the drive chain, so that the transfer mechanism
is driven with the drive chain.

9. The transfer mechanism of claim 5, wherein the transfer arm is
provided with a transfer arm pin and the security bars are provided with
15 ' a feed slot for engaging the transfer arm pin.

10. A security bar assembly for an opening comprising:

a plurality of security bars driven by a bar drive chain and a storage
20 drive chain; and

a transfer mechanism comprising a transfer arm for moving bars
between the bar drive chain and the storage drive chain.

25 11.  The security bar assembly of claim 10 wherein the transfer mechanism
further comprises a transfer arm pin provided on the transfer arm to
engage a bar end to transfer the bar end from the bar drive chain to
the storage drive chain.

30



operably ‘connected to the ever armand the lifting arm The transfer
mechani smof claim7, wherein the transfer nmechanismis operably connected
to the drive chain, so that the transfer mechanism is drily&sptainber 2004
the-drive chain. The transfer nechanismof claimb5, wherein the transfer
armis provided with a transfer armpin and the security bars are provided
with a feed slot for engaging the transf gAr M pin. A security bar
assenbly for an opening conprising: a plurality of security bars driven by
a bar drive chain and a storage drive chain; and a transfer nechani sm
conpri sing a flRansfldie sequritybanassamgblyaf claie! Quaberein dhe rangfarveechanismand
the storage drive ¢hain. The.securit ar, assenpl.y of .cl.aim 10 wherejn the
transfer mechani sm “‘?ﬁ?‘impfé%ﬁ%? P@@gwge?lrmﬁgﬁ IWﬁPﬁﬁ%Fr@@F%@r%q he
transfer armto eRgAdReandFENSRY ane. transfer the bar end fromthe bar
drive chain to the storage drive chain. 13 Septenber 2004 -16A 12. The
security bar assenbly of claim 10 wherein the transfer mechanism further

' wheel ably |inked t h f t tyate th
Cransi or & m 18 151 SHRUBCeds 33l of clalful4 Bprein 456 FebStardesivriom
transfer mechani smpyAREHRADIHYES [VRF afml H1P4 Iiﬁfﬂlg‘_é’rﬂﬂ @é@iﬁi%ﬂe@é%m

wherein the lever arm and the lifting armare driven by engagenent wth
t he cam wheel , andandiibe dftingtaren ereadiven byemgageneat alithythe mane wheel,tand he

et e ki Bt RRTEUB i

the lifting arm.
10
14.  The security bar assembly of claim 13 wherein the transfer mechanism
further comprises:
a lever arm pin provided on the lever arm and accommodated in an
15 outer groove of the cam wheel;
a lifting arm pin provided on the lifting arm and accommodated in an
inner groove of the cam wheel; and
20 an actuating pin provided on the transfer arm and accommodated in a
lifting arm groove of the cam wheel
wherein, the rotation of the cam wheel moves the lever arm, the lifting
arm and the transfer arm.
25
15.  The security bar assembly of claim 14 wherein:
the lever arm may be pivotably connected to a back plate and pivotably
connected fo the transfer arm; and
30



a lever armpin provided on the | ever armand accommodated in an 15 outer
groove of the camwheel; a lifting armpin provided on the Lifting arm and
accommodated in an inner groove of the cam wheel; and 201&AeRiember308d pin
- provided on the transfer armand accommobdated in a lifting arm groove of
t he cam wheel wherein, the rotation of the cam wheel noves the |ever arm
the lifting armand the transfer arm 3ggl5. The security bar assenbly of
claim 14 wherein: the | ever armmy be pivotably connected to a back plate
-and pivotably connected to the transfer arm and 30 13 Sept enber 2004
-16B- the Iiftindhalifingegrmpeay be pistably sanpected todhe backalatepl ate. 16. The
security bar assenbly of claim 12, wherein the transfer mnmechanismis
operably connected to the bar drive chain and storage 5 drive chain, so
that the tragsf erTHeEsdAMy Bar 8ssembBoMilif 1Dewhaleisthe/fansfepi n and storage
drive chain. 17. The security bar assenbly of claim 16 wherein the transfer
nmechani sm f ur t hépeghafismde openably canneetediiedhe dandrive chiminand istoragen wheel ;

asserpl v of ol ai s b hel e BahHER UM RARIEls v Bin B8 R ceLS "
storage drive chahain 8Ad stdrBge @riveechefigel gear may be adapted to drive the

o bar drive chain. 20

17.  The security bar assembly of claim 16 wherein the transfer mechanism
further comprises: ‘
10
a drive wheel gear to drive the cam wheel; and

a transfer gear to drive the drive wheel gear.

16 18. The security bar assembly of claim 17 wherein:
the cam wheel may be adapted to drive the storage drive chain; and
the drive wheel gear may be adapted to drive the bar drive chain.

20

19.  The security bar assembly of claim 10, wherein the transfer arm is

provided with a transfer arm pin and the security bars are provided with
a feed slot for engaging the transfer arm pin.

25 20. A security bar assembly for an opening comprising:

a plurality of security bars driven by a bar drive chain; and

a transfer mechanism comprising side plates on the bar drive chain,
30 wherein the side plates are adapted to engage the security bars.



“19. The security bar assenbly of claim 10, wherein the transfer armis
provided with a transfer armpin and the security bars are provided-with a
f.eed slot for engaging the transfer armpin. 25 20. A secil? Pesteiber 284enbl vy
.for an opening conprising: a plurality of security bars driven by a bar
drive chain; and a transfer nmechani sm conprising side plates on the bar
drive chain, 30 wherein the side plates are adapted to engage the security
"bars. 13 Septenber 2004 -16C 21. The seelfCG+ty bar assenbly of claim 20
wherein the bar drive chainis conprised of connected chain |inks, and the

side plates rm i Ln.Links, 22. The,
security barég'ssem?ys egg Htﬁérnﬁgm@fgﬁaﬁ{hm&%%&% E)rllé;ﬁ@ggﬂgeé’héw IS
external convex acomptised ohtonn@dtedthiai lirkdgaatthe didd Prites fbr?r_i‘tr&ahe
security bars, and wherein periodic side plates are provided with a recess

adapt ed to accommeeRiiectiondieiwepniheshainslksri ty bar to adnit the security
bar to engagenent with the drive chain. 10 23. A sécurity bar assenbly for
an opening conprising: a plurality of security bars adapted to operably

engage abpl w22l i t Vhesecdrity\arcisebnibly anelakh 20, Whahsihahe Sidd pRitsShaQBR Si ng
a transfer armfor noving bars between a plurality of drive chains. 24.
The security bar @X8EHICPN¥EX arauaie zenitmanadion fehengagingfasidegdham the 20

further conprises er__ar ' h.ded, on, the transfer.armto engage
a bar end to transs‘?cel#rﬁfﬁéisbgpae‘weﬁﬁﬂl &é@%a'gﬁédeppﬁﬁ%ﬁ ?f‘:ﬁ/p'@fv"i@q‘ Wétﬁ]%hai ns.
25. The security regaesgagapldtotcoon@nbudiz A8RIHIA 38 sECARES Kar BBsdIAR! SM
the security bar to engagement with the drive chain.
10

23. A security bar assembly for an opening comprising:

a plurality of secu‘rity bars adapted to operably engage a plurality of
drive chains; and

15
a transfer mechanism comprising a transfer arm for moving bars
between a plurality of drive chains.

24.  The security-bar assembly of claim 23 wherein the transfer mechanism
20 further comprises a transfer arm pin provided on the transfer arm to
engage a bar end to fransfer the bar end between the plurality of drive
chains. '

25.  The security bar assembly of claim 23 wherein the transfer mechanism
25 further comprises a cam wheel operably linked to the transfer arm to

actuate the transfer arm.

26.  The security bar assembly of claim 25 wherein the transfer mechanism
further comprises a lever arm and a lifting arm, wherein the lever arm
30 and the lifting arm are driven by engagement with the cam wheel, and



25 further conprises a cam wheel operably linked to the transfer armto
actuate the transfer arm 26. The security bar assenbly of cl:aim25 wherein
the transfer mechanism further conprises a | ever arm and1aSeptemper2084 m
- wherein the lever arm30 and the lifting armare driven by engagenment with
the cam wheel, and 13 Septenber 2004 -16D wherein the transfer armis
operably connected to the | ever arm and_16[?_e lifting arm 27. The security
bar assenbly of claim26 wherein the transfer. mechanism 5 further
- conprises: a lever armpin provided on the |ever armand accommmodated in an
| ever arm groove Whefejp taa dianstasiarmuis opearablyiasgnectacitortherleveriaum andt he
lifting arm and afriéoﬁﬁmg%‘rﬁd inan |ifting armgroove of the cam wheel;
and an actuating armpin provided on the transfer armand accommodated in
alifting armgroove on the lifting arm 15 wherein, the rotation of the cam
wheel noves the lever arm the lifting armand the transfer arm 28. The
security barZéssehBepesuriykarasseminy of clafio 26 wheeaie thetranstey rhechs@nismabl y
connecteg to a b pi votably connected to the transfer arm and
t he Iifti%ng arm ?ﬁ@%@%ﬁﬁ@g&y connected to the back plate. 25 29. The
security bar assenbly of claim25, wherein the transfer mechanismis
- operably connected to the bar drive chain and storage drive chain, so that
the transfer mechalvenard pipiprewidedian thedewer amn and accommodated in an

lever arm groove of the cam wheel;

10 a lifting arm pin provided on the lifting arm and accommodated in an |
lifting arm groove of the cam wheel; and

an actuating arm pin provided on the transfer arm and accommodated
in & lifting arm groove on the lifting arm

15
wherein, the rotation of the cam wheel moves the lever arm, the lifting
arm and the transfer arm.

28.  The security bar assembly of claim 27 where:

20 .
the lever arm may be pivotably connected to a back plate and pivotably
connected to the transfer arm; and
the lifting arm may be pivotably connected to the back plate.

25

29.  The security bar assembly of claim 25, wherein the transfer
mechanism is operably connected to the bar drive chain and storage
drive chain, so that the transfer mechanism is driven with the bar drive
chain and storage drive chain.

30 '



chain and storage drive chain. 30 13 Septenber 2004 -16E 30. The 'security
bar assenbly of claim?29 wherein the transfer nechanism further conprises:
a drive wheel gear to drive the camwheel; and 5 a transfléfeplemben200drive
the drive wheel gear 31. The security bar assenbly of claim 30 wherein the
cam wheel and drive wheel gear are adapted to drive the plurality of drive
chains. 32. The security bar assenbly of claim 23, wherein the transfer arm
is 10 provided with a transfer arm pin and6Fhe security bars are provided
with a feed slot for engaging the transfer armpin. 33. A security bar

P oo o OB | 81 Mhesdchity e s b Elafift 20U erRf e trdtifer RS ™ 3

further comprises:

a drive wheel gear to drive the cam wheel; and
5 a transfer gear to drive the drive wheel gear

31. The security bar assembly of claim 30 wherein the cam wheel and
drive wheel gear are adapted to drive the plurality of drive chains.

32. The security bar assembly of claim 23, wherein the fransfer arm is
10 provided with a transfer arm pin and the security bars are provided with
a feed slot for engaging the transfer arm pin.

33. A security bar assembly comprising a transfer mechanism as
claimed in any one of claims 3 through 9.





